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1 Introduction 

Congratulations on your purchase of a Nicolet™ Antaris™ IGS from 
Thermo Electron Corporation!  

The Antaris IGS (industrial gas system) is a dedicated Fourier-
transform infrared (FT-IR) gas analyzer designed for use in the 
industrial environments of the automotive, semiconductor, and 
specialty gas industries.  
 

 

                             Nicolet Antaris IGS 
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The Antaris IGS offers research-grade performance in a compact, 
modular design. Available configurations can accommodate analysis 
of discrete gas samples and process streams for component 
concentrations, combustion products, and contaminants. When 
combined with Thermo Electron’s RESULTTM software for routine 
sample analysis with real-time analysis and display, the Antaris IGS 
is a powerful, yet simple tool for gas analysis applications in your 
facility.  

This manual explains how to use your analyzer to collect and 
analyze FT-IR spectra of gas-phase samples after Thermo Electron 
installs the system. Included is detailed information on using RESULT 
software, as well as chapters on how to operate, maintain, and 
service the analyzer and gas cell.  
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1 How to Use this Document 

The documentation included with your system is designed to let you 
find the information you need quickly. We recommend first 
reviewing the contents and tabbed section names in this user’s guide 
to become familiar with the document’s content and organization. 
You should also read “Section 2 Your First Analysis” to learn how 
to set up and run a basic analysis.  

See “Section 3 Antaris Sampling” to learn how to collect a spectrum 
using the Antaris IGS and gas cell and to troubleshoot common 
problems with FT-IR spectra of gases. That is also the place to look 
for tips on customizing the analysis for your production 
environment.  
 
See “Chapter 4 System Maintenance and Service” when you have a 
question about the warranty or about setup, maintenance, or service 
procedures for your Antaris IGS, such as:  

• Cleaning the analyzer and sampling accessories 

• Checking and changing the desiccant 

• Changing replaceable parts 

• Installing an optional purge kit 

• Getting part number and ordering information.  

If your system includes accessories and options, you can find 
installation and operating instructions for those accessories and 
options in “Section 5 Accessories and Options.” 

To learn about the software that runs your analyzer, see your RESULT 
User’s Guide.  
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Document content The tabbed sections in this document are described briefly below. 

• Introduction. This section gives an overview of the product’s 
hardware and software components, including computer and 
software requirements. It also explains who to talk to about any 
questions or concerns about the product. 

• Your First Analysis. This section steps through the 
requirements for setting up and running a basic analysis. It 
provides an overview of system operation for first-time users.  

• Antaris Sampling. This section gives instructions for powering 
up and testing the analyzer and collecting a spectrum of a gas 
sample. It also includes tips on creating a custom analysis using 
the Antaris IGS and explains some common problems with gas 
spectra.  

• System Maintenance and Service. This section provides 
detailed maintenance and service information for the 
Antaris IGS.  

• Accessories and Options. This section is designed to hold 
operating instructions, including maintenance and service 
information, for any Antaris IGS component options and 
accessories, whether those options and accessories were 
purchased with the system or afterwards.  

• Antaris Updates. This section is designed to hold the Antaris 
Updates, which describe any changes made to the Antaris IGS 
since this guide was last published.  

• Glossary. Use the glossary to look up definitions for terms and 
abbreviations used in this document. Terms defined in the 
glossary appear in italic type. 

• Index. Use the index to quickly locate information on a specific 
topic. 
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Conventions used 
in this document 

The following conventions are used in this manual to draw your 
attention to important information.  

 
Note Notes contain helpful supplementary information.  

 
Tip Messages like this contain a list of tips for using the feature being 

discussed.  

 
Important Follow instructions labeled “Important” to avoid damaging the 

system hardware or losing data.  

 
 Caution Indicates a potentially hazardous situation which, if not avoided, 

may result in minor or moderate injury. It may also be used to alert 
against unsafe practices.  

 
 Warning Indicates a potentially hazardous situation which, if not avoided, 

could result in death or serious injury.  

 
 Danger Indicates an imminently hazardous situation which, if not avoided, 

will result in death or serious injury.  

Chapter 1  How to Use this Document       1-5 





 

2 Questions or Concerns 

In case of emergency, follow the procedures established by your 
facility. If you have questions or concerns about safety or need 
assistance with operation, repairs or replacement parts, use the 
information below to contact Thermo Electron. Outside the U.S.A., 
contact the local Thermo Electron sales or service representative. 

Phone: 1-800-642-6538 (U.S.A.) or  
 +608-273-5015 (worldwide) 

Fax: +608-273-5045 (worldwide) 

E-mail: techsupport.analyze@thermo.com 

World Wide Web:  http://www.thermo.com/spectroscopy 
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3 Product Components 

This chapter introduces the Nicolet Antaris IGS and gives an 
overview of the product’s hardware and software components. The 
chapter also outlines the computer and software requirements for the 
Antaris IGS. 
 

RESULT software RESULT is a dedicated analysis software package for industrial 
analyzers. RESULT is comprised of the following two software 
applications: 

• RESULT Operation is an intuitive, easy-to-use graphical 
interface for routine sample analysis. RESULT Operation uses the 
security features of the Microsoft® Windows® operating system, 
including user passwords, logons and digital signatures, to secure 
the system for routine operation, including data archiving and 
report generation. The software is compatible with standard 
readers and web browsers, allowing easy viewing of spectra, 
reports, and instructions, and complies with regulatory and 
validation requirements for production pharmaceutical, chemical, 
gas, and polymer analyses. 

• RESULT Integration is a sophisticated yet easy-to-use 
development package for setting up controlled operating 
environments for routine sample analysis. RESULT Integration 
allows a chemist to integrate quantitative, qualitative 
(classification), and spectral measurement methods with simple 
data collection, archiving, and reporting routines to create a 
custom analysis without the use of complicated programming or 
macro coding. RESULT software includes features for generating 
custom sample reports, and for attaching instructions or a standard 
operating procedure (SOP) to an analysis. The software’s data 
simulation features allow the developer to create and test methods 
on non-production systems. Once a process is defined and 
thoroughly tested, it can be secured and then transferred from 
system to system for accurate, repeatable analysis results.  
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 RESULT Integration is designed to work hand-in-hand with 
Thermo Electron’s TQ Analyst™ method development software 
for seamless method creation and design. TQ Analyst is a 
sophisticated yet easy to use software package for developing 
analytical methods for mid-infrared, near-infrared and other 
spectroscopic applications. The software provides all of the 
algorithms that are typically used for calculating component 
concentrations and classifying spectra based on a set of standards. 
You can also set up methods that simply measure spectral features 
and report the measured values. The software’s extensive on-line 
help system, including training aids, context-sensitive help, and 
wizards, helps you quickly learn the software and get up to speed 
developing accurate analytical methods. 

 
Hardware and 

software requirements 
The computer used to run RESULT software should meet the 
following minimum requirements for hardware and software. For 
applications that require faster collection rates or higher resolutions, 
use the recommended specifications rather than the minimum 
specification.  

 Intel® Pentium® processor with 400 MHz clock speed 
(3.0 GHz clock speed is recommended).  

 96 megabytes of random access memory (RAM) 
(1.0 gigabyte of RAM is recommended). 

 4 megabytes of video RAM 
(32 megabytes of video RAM is recommended). 

 Hard disk size of 10 gigabytes 
(80 gigabytes of hard disk space is recommended). 

 8x speed CD-ROM drive for installing RESULT software. 

 1.44-megabyte disk drive for 3.5-inch floppy disks for installing 
individual software files, when needed, and firmware upgrades. 

 15-inch SVGA monitor with at least 800 by 600 resolution. 
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 Compatible sound card and speakers or headphones if you want 
to receive audio feedback. 

 A keyboard and mouse, or an equivalent input device. 

 One open PCI slot for installing the analyzer interface card. 

 Ethernet port if you want to take advantage of the automatic file 
naming features of RESULT software, including globally unique 
identifiers (GUIDs).  

 Two serial ports for running the Antaris IGS temperature 
controller. (The second serial port is required only if the 
temperature controller includes the optional pressure sensor.)  

 One compatible port for connecting to a local printer. Depending 
on the printer, the port may need to accept a parallel, serial, USB, 
or other type of connector. (Not needed for connecting to a 
network printer.) 

 One of the following Microsoft® Windows® operating systems:   

• Windows XP Professional 

• Windows 2000 Professional 

• Windows NT® Workstation version 4, service pack 4 or greater 

 (We recommend Windows XP or Windows 2000.)  

 Microsoft Internet Explorer version 4, version 5, or version 6 
(version 6 is recommended).  

If your version of RESULT includes the sequence module and you 
want to collect data continuously using very high speeds or very 
high resolutions, the computer should meet the following additional 
requirements:  

 Intel® Pentium® processor with 3.0 GHz or greater clock speed. 

 At least 1.0 gigabyte of random access memory (RAM). 

 At least 128 megabytes of video RAM.  

 Hard disk size of at least 80 gigabytes. 
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Antaris IGS 
FT-IR analyzer 

Your Antaris IGS is designed to be compact yet rugged, supplying 
accurate, repeatable data for industrial applications. This section 
describes the analyzer’s major components. The system’s basic 
internal components, such as the light source, laser, and detector, are 
also described. 

You can replace key parts of the analyzer such as the laser, light 
source, detector, and power supply. Instructions for replacing these 
parts are provided in the “Service” chapter in “Section 4 System 
Maintenance and Service” of this manual. 

Antaris analyzers are sealed and desiccated to prevent damage to 
optical components from environmental humidity and corrosive 
materials. An optional purge kit is available if your analyzer 
environment is excessively humid (above 95% non-condensing) or 
contaminated by routine use of potentially corrosive samples, 
solvents, or other agents. Purging (forcing dried air or nitrogen 
through the analyzer to eliminate water vapor and other airborne 
contaminants) will better protect the system’s internal components 
under those conditions. Purging also minimizes spectral interference 
from sample components that are present in the atmosphere.  
 
If you purchased the two-zone purge option, the sample beam path 
compartment is sealed and purged independently for added 
protection if a gas cell window seal fails during an experiment 
(recommended for frequent use of potentially corrosive or 
flammable gas samples).  

We provide instructions for selecting a purge gas and installing the 
purge source and connectors in the Antaris IGS Site and Safety 
Information guide included with your system. See “Section 3 Antaris 
Sampling” for instructions for setting purge pressure and flow. 
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Basic components The following illustration identifies the major components visible on 
the outside of the analyzer. 

 

Status indicators

Sample
beam path

compartment

Spectrometer
compartment

Humidity
indicator

Filter

Gas cell

 

          Basic components of the Nicolet Antaris IGS 

 
If you purchased the rack mount configuration of the Antaris IGS, 
the analyzer is mounted on a standard 30-inch (76.2 cm) deep rack 
drawer that meets the EIA Rs-310C, 19-inch (48.3 cm) wide rack 
mount standard. The drawer has a custom front panel. The status  
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indicators are visible through a small window in the custom front 
panel. The front panel must be open and the drawer extended to 
access the humidity indicator and gas cell.  
 

 
 
 

Your rack system may 
look like this or it may 

look completely different. 
Thermo Electron provides 

the rack drawer and 
associated hardware with 

rackmount Antaris IGS 
systems. The rack may 

also have been purchased 
from Thermo Electron, or 

it may be from another 
rack manufacturer or 

distributer. 

Status indicators

Source

Laser

Scan

Power

 
 
Antaris IGS rack drawer with custom front panel 

 
Spectrometer compartment 
The spectrometer compartment houses the instrument optics, 
including the source, laser, beamsplitter, and detector. For 
instrument checks, software-controlled mirrors direct the infrared 
beam through the spectrometer compartment only. For sample 
measurements, the mirrors deflect the beam upward through the 
sample beam path compartment and gas cell.  

Sample beam path compartment 
The sample beam path compartment consists of a sealed housing and 
multiple mirrors that direct the infrared energy out of the 
spectrometer compartment through the gas cell and back to the 
detector.  
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If your Antaris system includes the two-zone purge option, the 
sample beam path compartment, which includes the gas cell, is 
isolated from the spectrometer compartment by ZnSe (zinc selenide) 
windows and both compartments are purged independently. This 
provides added protection if a gas cell window seal fails during an 
experiment. See your local Thermo Electron representative for more 
information. 

 
If you have the rack-

mount configuration of the 
Antaris IGS, the front 

panel must be open and 
the drawer extended to 

access the gas cell. 

Gas cell 
The Antaris IGS is designed to accommodate the 2- and 10-meter 
fixed-pathlength gas cells available from Thermo Electron. The 
system may also be compatible with other Thermo Electron gas cells 
and gas cells from other manufacturers. See your local Thermo 
Electron representative for more information.  

The standard Thermo Electron gas cells are general-purpose, low-
pressure gas cells designed to be used with a variety of sample gases 
and sampling environments. These gas cells are suitable for use in 
both ambient and elevated temperature conditions, operating reliably 
at temperatures up to 185°C (365°F). The gas cells can be fitted with 
potassium bromide (KBr), barium fluoride (BaF2) or zinc selenide 
(ZnSe) sample windows to accommodate a variety of spectral ranges 
and sampling needs. The gas cells include two valves (for gas inlet 
and outlet) and one auto-resetting check valve. Check valve settings 
depend on gas cell size and the type of windows installed in the gas 
cell. See your gas cell user’s guide for details.  

The Thermo Electron 10- and 2-meter fixed-pathlength gas cells and 
plumbing fixtures are designed and manufactured to comply with 
ASTM standard G93, which means they are suitable for use in 
oxygen-enriched environments. However, special precautions must 
be taken for gas analysis applications that involve oxidizing, 
corrosive, or toxic gases. See “Chapter 2 Operating Precautions” for 
more information.  

 Danger Use caution when sampling oxidizing, corrosive, or toxic gases with 
the Antaris IGS. Improper sampling techniques could result in injury 
or damage to the instrument and gas cell.  
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Thermo Electron offers gas cell heating option kits that let you 
operate the cell at elevated temperatures. The kits include a heating 
jacket and temperature sensor. Temperature controllers, some with 
an optional pressure sensor, are also available. Use the 
documentation that ships with your heating kit, temperature 
controller, and pressure sensor to install and use the kit and any 
optional accessories. 

 
If you have the rack-

mount configuration of 
the Antaris IGS, the 
front panel must be 

open and the drawer 
extended to access the 

humidity indicator. 

Humidity indicator 
The humidity indicator lets you know when there is too much 
moisture inside the instrument. If you have the sealed and desiccated 
version of the Antaris IGS, the internal components are protected 
with packets of moisture-absorbing desiccant. It is important to 
check the humidity indicator monthly and change the desiccant if the 
indicator has turned pink. (See “Maintenance” in “Section 4 System 
Maintenance and Service” for instructions.)  

If you remove the gas cell for longer than 30 minutes, make sure you 
block the openings to the sample beam path compartment to 
maintain a tight seal. We recommend that you tape a piece of plastic 
over each opening, or seal the entire opening with cellophane or 
other plastic tape.  

If your analyzer is in storage, make sure it has fresh desiccant, keep 
all covers closed tightly, and check the humidity indicator every two 
months. 
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If you have the rack-

mount configuration of the 
Antaris IGS, the status 

indicators are visible 
through a small window in 

the drawer front panel. 

Status indicators 
The status indicators show the current status of the analyzer. Here is 
a brief description of the function of each indicator. 

Power This indicator lights when the analyzer power is on and 
the power supply voltages are within specifications. 

Scan This indicator flashes with each scan of the 
interferometer.  

Laser This indicator lights when the correct voltage is 
supplied to the laser and the laser is operating.  

Source This indicator lights when the correct voltage is 
supplied to the light source and the source is operating.  

 
If you have the rack-

mount configuration of 
the Antaris IGS, the rack 
front panel must be open 
and the drawer extended 

to access the filter. 

Air filter 
An external air filter prevents dust and particulates from entering the 
spectrometer electronics compartment through the fan vent. The 
filter is located at the rear of the analyzer left side panel. You can 
access the filter with the analyzer side access panel in place.  

It is important to check the filter at least once each year. If your 
environment is dusty or dirty, check the filter more frequently and 
clean or replace the filter when necessary. (See “Maintenance” in 
“Section 4 System Maintenance and Service” for instructions.)  
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Internal components The illustration below shows the optical layout of the spectrometer 
compartment (top view) with covers removed to reveal components.  

 
 

Source

Interferometer

Fan/Filter

Variable
attenuator

Validation
wheel

Aperture Flip
mirror

Mirror

Flip
mirror

Detector

Mirror

Mirror

Mirror

BEAM
PATH

Laser

 

                                     Instrument beam path 
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The next illustration shows a side view of the sample beam path 
through the Thermo Electron 2-meter gas cell.  
 

Flip
mirror

Flip
mirror

Mirror

2 meter gas cell

Mirror

BEAM
PATH

 

                                Gas cell beam path 
 

The system’s internal components include:  

Source – The mid-infrared source in your Antaris analyzer provides 
excellent throughput and durability. The source emits a beam of 
infrared light, which travels through the instrument and is selectively 
absorbed by or transmitted through the sample. 

Interferometer – The light beam from the source is reflected into 
the interferometer, which combines all frequencies of the beam into 
one signal, called an interferogram. The interferometer contains a 
fixed mirror, a moving mirror, and a beamsplitter.  

Laser – The laser is used as an internal calibrator in FT-IR 
instruments because it emits light at a known and constant 
frequency. The laser helps control the moving mirror’s position and 
signals the capture of data.  
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The laser source in the Antaris IGS is a helium/neon (HeNe) laser 
head, equipped with a neutral-density filter to help reduce power and 
reflections. The analyzer collects data at precise laser-calibrated 
points. 

Mirrors – Antaris analyzers use a number of precision mirrors to 
focus and direct the infrared beam for optimum performance. A set 
of software-controlled flip mirrors direct the beam through the 
instrument. When the Beam Path parameter in RESULT software is 
set to Instrument, the mirrors direct the beam through the 
spectrometer compartment which bypasses the gas cell. When Beam 
Path is set to Gas Cell, the mirrors sent the beam through the sample 
beam path compartment and gas cell.  

Detector – After being absorbed or transmitted at specific 
frequencies by the sample, the infrared beam is focused onto the 
detector. The detector produces an electrical signal in response to the 
energy striking it. The signal is sent to the computer for processing.  

The Antaris IGS comes with a detector for collecting transmitted 
infrared light. The following standard Thermo Electron detectors are 
available, or you may have another detector from Thermo Electron 
or another manufacturer. 

• TE-cooled DTGS detector with potassium bromide (KBr) 
window, which provides usable data in the range between 12,500 
and 350 cm-1 (between 800 and 28,571 nm).  

• MCT-A detector cooled with liquid nitrogen, which provides 
usable data in the range between 11,700 and 600 cm-1 (between 
855 and 16,667 nm). The detector stays cool for approximately 
18 hours after the dewar has been filled with liquid nitrogen.  

• MCT-A closed-cycle, cooled detector, which provides usable 
data in the range between 11,700 and 600 cm-1 (between 855 and 
16,667 nm). This detector can be cooled continuously to 
cryogenic temperatures.  
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Variable attenuator – The detector installed in your Antaris IGS is 
highly sensitive and can become saturated or produce a distorted 
signal if too much light reaches the detector element. For sample 
measurements made with a DTGS or MCT detector, the gas cell 
sufficiently attenuates the infrared beam to prevent detector 
saturation.  

For instrument checks, which bypass the gas cell, a variable metal 
grid attenuates the beam. The grid is adjusted at the factory to suit 
the installed detector, gas cell (pathlength and window type), and 
any purge windows installed in the analyzer.  

Aperture – The aperture is a variable-diameter opening that 
optimizes spectral line shape (resolution) by defining the number 
and direction of the infrared rays reaching the sample. Using an 
aperture has these advantages:  

• It improves wavenumber accuracy by acting as a point source of 
infrared radiation.  

• It lets you use more sensitive detectors. 

• It helps prevent infrared energy saturation, so the response of the 
detector is more linear.  

For the Antaris IGS, the software sets the aperture automatically. 
The proper setting depends on the type of detector installed and the 
resolution setting. In general you will find that the larger the 
aperture, the better is the signal-to-noise ratio of the collected data. 
Small apertures are needed for high-resolution experiments.  

DTGS detectors can accommodate most of the energy from the 
source, which means the software selects a large aperture size. MCT 
detectors are very sensitive and require a small aperture size.  
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Validation wheel – If the Antaris IGS was purchased with the 
optional ValPro System Qualification Package, the analyzer includes 
a five-position validation wheel that contains a Schott NG11 glass 
standard and a 1.5 mil polystyrene standard. The standards are 
traceable to certified standards held at the Thermo Electron design 
and manufacturing site. Traceable standards are used for ValPro 
instrument qualification.  

The NG11 glass standard is certified by the National Physical 
Laboratories (NPL) for calibrating the transmittance scales of mid-
infrared spectrophotometers. The zero-gradient calibration points 
chosen give transmittances of about 73% at 3990 cm-1, 14% at 3512 
cm-1, 35% at 3031 cm-1, 6% at 2739 cm-1, 17% at 2598 cm-1, 10% at 
2473 cm-1 and just over 0% at 2010 cm-1. The glass standard is used 
to test instrument linearity as part of instrument qualification using 
the optional ValPro for Antaris IGS System Qualification Package.  

The polystyrene standard is a certified by the National Institute of 
Standards and Technology (NIST). Seven peaks in the polystyrene 
mid-infrared spectrum have been selected and were located, using 
Lagrangian interpolation, at approximately 3,060 cm-1, 2,849.5 cm-1, 
1,942.9 cm-1, 1,601.2 cm-1, 1,583.0 cm-1, 1154.5 cm-1, and 1028.3 cm-

1. These peaks were chosen because of their shape, their relative 
absence of interfering peaks or spectral features, and because they 
cover the spectral range. The polystyrene standard is used to test the 
wavelength accuracy, resolution, and repeatability of the instrument.  

An empty position is used for testing instrument energy ratio, noise 
level, and stability and for background and sample collections taken 
through the gas cell.  

Fan - An internal fan ensures that the analyzer electronics are not 
damaged by high temperatures.  
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Rear panel The illustration below shows the locations and uses of the connectors 
on the analyzer rear panel.  

 
 

Instrument
purge

(Optional)

External
signals

External
module ComputerAccessory

Power

Two-zone
purge input
(Optional)

Two-zone
purge output

(Optional)

 

                          Nicolet Antaris IGS rear panel 
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 Caution Improper or unsafe cabling can damage your instrument and may 
create a safety hazard. Thermo Electron is not responsible for 
damage or injury resulting from improper or unsafe cabling.  

Power connector – Antaris systems are powered by an external 
power supply that connects to the back of the analyzer. The analyzer 
receives regulated DC power through this connector. Always 
connect the power supply to the analyzer first, and then to your wall 
outlet, power strip, or other AC power source. If you have the rack 
mount configuration of the Antaris IGS, connect the power supply to 
the back of the analyzer, connect the power supply power cord to the 
drawer, and then connect the rack drawer to the wall outlet, power 
strip, or other AC power source. See “Section 4 System Maintenance 
and Service” for detailed instructions.  

Be sure to use an appropriate power cord for your electrical service. 
The power cord supplied with your analyzer is a 3-wire, grounded 
power cord appropriate for use in the country listed as the shipping 
destination for the analyzer.  

 Warning Shock hazard. Do not remove or defeat the ground prong on the 
power cord. If you use an extension cord, it must also have a 
protective conductor.  

Computer connector – The data cable from the computer connects 
to this port. To avoid data loss, use only Thermo Electron data cables 
to connect the computer to your instrument. Be sure to connect the 
cable end with the black ferrite bead to the computer interface card. 
Connect the other end to the back of the analyzer.  

Purge connectors (for optional purge) – The Purge In connector is 
used to introduce a source of purge gas if the analyzer is purged. 
Purging (forcing dried air or nitrogen through the analyzer to 
eliminate water vapor and other airborne contaminants) is 
recommended if the analyzer environment is excessively humid 
(above 95% non-condensing) or contaminated by routine use of 
potentially corrosive gas samples, solvents or other agents.  
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The Purge Out connector should be used to route the purge gas 
outside the building or to a ventilated hood.  

 Danger Never use a flammable gas to purge the analyzer. Heat from the 
source or internal electrical components could ignite a flammable 
gas. The purge gas must be free of moisture, oil and other reactive or 
infrared-absorbing materials. We recommend using dry air supplied 
by a purge gas generator or pure air generator (available from 
Thermo Electron), or dry nitrogen. Other gases, even inert gasses 
such as argon (Ar), can damage the instrument.  

We provide instructions for selecting a purge gas and installing the 
purge source and connectors in the Antaris IGS Site and Safety 
Information guide included with your system. Instructions for setting 
purge pressure and flow are provided in “Chapter 3 Getting Started” 
of “Section 3 Antaris Sampling.”  

External signals connector – This connector is used by Thermo 
Electron customer support for diagnostic purposes.  

Accessory connectors – There are two accessory connectors. These 
connectors are designed to carry the signal from an external detector 
or communications from an external accessory.  

External module connector – This connector is capable of running 
an external Antaris sampling module.  
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4 For More Information 

Additional information about your Nicolet Antaris IGS is provided 
elsewhere in this and other documents in your manual set. A brief 
summary of this information is provided below.  

Antaris IGS Site and Safety Information guide – Read this important 
setup and safety information before using your analyzer. 

Antaris IGS User’s Guide – Review the tabbed section called Antaris 
Sampling in this document for detailed information about collecting 
data using your Antaris analyzer.  

Antaris IGS Gas Cell User’s Guide – If you need specific information 
about the gas cell installed in your Antaris IGS, see the user’s guide 
with the gas cell name. The gas cell guides provide important 
operating specifications and describe how to replace the gas cell and 
gas cell windows. You can also find instructions for performing gas 
cell service and maintenance in the gas cell user’s guides.  

Other Antaris IGS component user’s guides – If you ordered 
accessories or options for the Antaris IGS such as a gas cell heating 
jacket, temperature controller or gas manifold, information about 
those options is provided in separate user’s guides. See the 
Accessories and Options tab in your Antaris IGS User’s Guide and 
look for the user’s guide with the accessory or option name.  

RESULT User’s Guide – See this comprehensive operating guide if 
you have questions about RESULT software. The guide covers both 
the RESULT Operation and RESULT Integration applications.  

Release Notes – Your software CDs contain release notes for each 
software application. The release notes contain late-breaking news 
and helpful troubleshooting information for each software release. 
Look for the release note files in the Documents folder on your 
software CDs. 
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Technical bulletins, application notes, training classes and 
newsletters provide more learning opportunities. See your Thermo 
Electron customer support representative for more information.  
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2 Your First Analysis 

This section describes how to use Thermo Electron’s RESULT 
software to operate your Nicolet Antaris IGS (Industrial Gas 
System). RESULT consists of two applications:  RESULT Operation 
and RESULT Integration.  

• RESULT Operation is the production application for RESULT, 
featuring an intuitive, easy-to-use graphical software interface 
for collecting and analyzing spectral data in a controlled 
operating environment.  

• RESULT Integration is the development application for RESULT, 
featuring a graphical workspace and simple toolbar buttons and 
commands. RESULT Integration allows an advanced user to 
integrate quantitative, qualitative (classification), and spectral 
measurement methods with simple data collection, archiving and 
reporting routines to create a custom analysis. Once the analysis 
is defined and tested, it can be secured and then transferred to 
RESULT Operation software for repeated use in a production 
environment.  

This tutorial demonstrates step by step how to use RESULT to create 
and then run a custom analysis for your Antaris IGS. The following 
is a brief overview of the steps.  

• Getting Started. This chapter describes how to start RESULT 
Integration software and check the software’s current 
configuration, including the instrument model and directory 
paths. 
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• Creating a Simple Workflow in RESULT Integration. This 
chapter steps through the procedure to create an example 
workflow using the workflow wizard. A workflow is a series of 
tasks developed in RESULT Integration software that controls the 
process of collecting, measuring, reporting, and archiving 
spectral data in RESULT Operation software.  

• Transferring the Workflow to RESULT Operation. This 
chapter explains how to start RESULT Operation software, view 
the current directory path settings in RESULT Operation, and 
transfer and set up the example workflow.  

• Running the Workflow. This chapter describes how to select 
and run the example workflow in RESULT Operation software.  

In order to complete the steps in this tutorial, you must first 
understand how to use the Quick Collect feature of either RESULT 
Integration or RESULT Operation to collect and view a spectrum. The 
Quick Collect feature allows you to collect a sample spectrum 
without going through a workflow. For information about using 
Quick Collect to collect a spectrum using your Antaris analyzer, see 
“Chapter 5 Your First Experiment” in “Section 3 Antaris Sampling.” 

Important To prevent personal injury and damage to equipment, always follow 
the safety precautions in this manual and in the Antaris IGS Site and 
Safety Information guide that came with your system whenever you 
use the analyzer.  
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1 Getting Started 

The first step in creating and running a custom analysis using your 
Nicolet Antaris IGS analyzer is to start RESULT Integration software. 
This chapter describes how to start RESULT Integration and briefly 
explains the software’s main features. You will also learn how to 
check directory paths and other configuration options for RESULT 
Integration.  

 

Starting RESULT 
Integration software 

Before you can log on to the computer workstation, you must receive 
a Windows user name and password from your Windows 
administrator.  

To start RESULT Integration software:  

 
Double-click the RESULT Integration shortcut on your 
workstation desktop. 

-or- 

If the RESULT Integration shortcut does not appear on your 
desktop:  

• Open the Windows Start menu by choosing Start on the 
Windows taskbar. 

• Point to Programs from the Start menu. 

• Point to the Thermo program group. 
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• Choose the RESULT Integration program, as shown below. 
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After you have successfully started RESULT Integration, the RESULT 
main window appears on the screen. 

 

You can change the 
relative sizes of the 

workflow navigation frame 
and the display area by 
dragging their common 

border right or left. 

Menu bar

Workflow navigation frame
Border Display area

Title bar Tool bar

 

              RESULT Integration Software main window 

The RESULT Integration main window is divided into five parts: the 
title bar, the menu bar, the toolbar, the workflow navigation frame 
and the display area. All of these features are described briefly in the 
sections that follow. 
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Title bar The title bar appears at the top of the RESULT Integration main 
window. When you create or open a workflow, the workflow’s file 
name appears in the title bar. If no workflow is open, the default file 
name (Workflow1) appears in the title bar. 

 
 

Menu bar The menu bar appears below the title bar in the RESULT Integration 
main window and contains the menu names.  

 

The menus provide useful commands for working with workflow 
files and spectral data.  

See “Chapter 2 Creating and Editing Workflows” of “Section 2 
RESULT Integration Software” in your RESULT User’s Guide for 
details on each menu command, or look up the command name in 
the index at the end of that document.  

 
Toolbar The toolbar appears below the menu bar at the top of the RESULT 

Integration main window. It provides a convenient way to initiate 
frequently used menu commands and other functions in a single step.  
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See “Chapter 2 Creating and Editing Workflows” of “Section 2 
RESULT Integration Software” in your RESULT User’s Guide for 
details on each toolbar button, or look up the button name in the 
index at the end of that document. 
 

Workflow 
navigation frame 

The workflow navigation frame appears at the left side of the 
RESULT Integration main window. You will use this frame to create, 
add to, or simply display the contents of the current workflow.  

 

Workflow navigation frame 
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Display area The display area is at the right side of the RESULT Integration main 
window. Details about the selected item in the current workflow 
appear in the display area.  

 

                              Display area 
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RESULT 
Integration directory 

path settings 

The RESULT Options dialog box defines directory locations (paths) 
used to locate and store files when working in RESULT Integration 
software and the instrument model that will be used to run 
workflows. The selected instrument model defines the options 
available in RESULT Integration software for configuring instrument 
settings, such as the instrument beam path and electronic gain.  

To view RESULT Integration options: 

1. Choose Options from the Edit menu in the RESULT 
Integration main window. 

The Options dialog box is displayed. 
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The directory paths and other options you can specify are 
explained briefly below: 

• Paths for archiving data. These options define the directory 
paths the software is currently using to archive spectral and 
report files created while testing workflows in RESULT 
Integration software. Spectral data files of backgrounds, 
samples and standards may be archived using unique 
directory paths.  

• Paths for locating workflows and methods and image 
files. These options define the current directory paths for 
opening and saving workflows and their associated 
TQ Analyst method files, and the path for locating image files 
in RESULT Integration software. Image files stored in this 
directory are available to users for placement in data reports 
and other HTML documents created using RESULT 
Integration software.  

Note Workflows and their associated TQ Analyst method files 
must be stored in the same path.  

• Target Instrument. These options specify the instrument 
model and whether the system includes the optional ValPro 
System Qualification package. The target instrument settings 
define the options available in RESULT Integration software 
for configuring data collection and other instrument settings 
using the Antaris IGS and the validation wheel.  
 
If you are using the Antaris IGS system to collect data, make 
sure the Model drop-down list box is set to the Antaris IGS 
option that matches the detector (DTGS or MCT) installed in 
the analyzer.  

2. When you are finished viewing RESULT options, choose 
Cancel to close the dialog box without making any changes. 

Note Directory paths and other options that are specified in RESULT 
Integration do not affect those settings in RESULT Operation when 
workflows are transferred between the two applications.  
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2 Creating a Simple Workflow in RESULT 

Integration 

Workflows are the underlying concept behind RESULT software, 
which provides development and production tools for routine sample 
analysis. Workflows are created in RESULT Integration, which is the 
development application for RESULT software.  

Each workflow may contain one or more software commands for 
collecting, measuring, reporting, or archiving spectral data. Based on 
the overall task the workflow is to perform, you decide which 
commands you want to include and arrange them however you wish. 
Once the workflow has been completed, tested and saved on a disk, 
you can transfer the workflow to a production system where it can be 
systematically called up and run. The software commands within a 
workflow will be carried out precisely as they appear in the 
workflow—with the same detail and in the same order.  

RESULT Integration is designed to work hand-in-hand with Thermo 
Electron’s TQ Analyst™ method development software for seamless 
method creation and design, including the collection of standards. 
TQ Analyst is a sophisticated yet easy-to-use software package for 
developing analytical methods for mid-infrared (mid-IR), near-
infrared (near-IR) and other spectroscopic applications.  

This chapter describes how to use RESULT Integration to create a 
basic workflow that will collect an infrared spectrum, measure the 
spectrum by calling up a custom TQ Analyst method, report the 
measurement result, and then archive the spectrum and the report. 
Once the workflow is created, you will learn how to test the 
workflow by running it in a simulated production mode, and to 
digitally sign the workflow files. 
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Building 
the workflow 

RESULT Integration provides a handy tool for creating workflows, 
called the “workflow wizard.” This section describes how to use the 
wizard to create an example workflow for your first analysis. When 
you use the wizard, the basic components of a functional workflow 
(Collect, Measure, Report, and Archive) are added to the workflow 
automatically.  

To create a basic workflow using the workflow wizard: 

1. If RESULT Integration software isn’t already running, follow 
the instructions in the previous chapter to start RESULT 
Integration.  

 
2. Choose the Wizard button on the toolbar in the RESULT 

Integration main window. 
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The following dialog box is displayed. 

 

3. Select the box labeled Sample Material and then type 
“My Sample”. 

 
4. Select the Collect check box.  

When the check box is selected, the parameters in the Collect 
group become available, as shown below.  
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The parameter settings in the Collect group will define data 
collection for the example workflow. 

 
5. Make sure the Gas Cell Sample option is selected in the 

Sample Specification drop-down list. 

 
6. Set the remaining collection parameters as described in the 

table below.  

Parameter Setting 

Sample Prompt On 

Prompt text Enter this prompt text: 
     Prepare the gas cell for sample  
     collection. Choose Continue to start 
     collecting sample data. 

Background Prompt On 

Prompt text Enter this prompt text: 
     Prepare the gas cell for background  
     collection. Choose Continue to start 
     collecting background data. 

Number Of Scans 64 

Resolution 2 cm-1 

Data Format Absorbance 

 

2-14       Section 2  Your First Analysis 



7. Select the Measure check box. 

When the check box is selected, the parameters in the Measure 
group become available, as shown below. 

 

The parameter settings in the Measure group define how the 
sample spectrum will be measured in the example workflow. 

 
8. Set the Analysis Method list box to None Selected. 

This list box shows the file names of any TQ Analyst or other 
methods that are stored in the current location for storing 
workflows and methods, as specified in the RESULT Options 
dialog box discussed in the previous chapter. Since we will be 
building a new TQ Analyst method for use in our example 
workflow, do not select an existing method in the Analysis 
Method drop-down list. 

 
9. Set the Measurement Type list box to a simple classification 

method.  

If your computer has Thermo Electron’s TQ Analyst method 
development software installed, set the Measurement Type list 
box to Similarity Match. Similarity Match is a qualitative 
measurement technique that indicates how closely an unknown 
material matches a known material. For example, a TQ Analyst 
Similarity Match method compares the spectrum of a sample or  
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sample mixture with a single group (class) of standards and 
reports a match value, which is a measure of similarity. We’ll 
explain the requirements for setting up a Similarity Match 
method and let you view the results from a typical Similarity 
Match analysis in the next few sections of this chapter.  

If you are using another method development software package, 
select a simple classification method that requires only one or 
two standards.  

Note The Measurements list box may be used to define the component or 
class names when setting up a quantitative or classification method. 
Because the Similarity Match method type has only one class, leave 
the Measurements list box blank.  
 

10. Select the Report check box. 

When the check box is selected, the parameters in the Report 
group become available, as shown below. 

 

 
11. Set the report parameters as described in the table below. 

Parameter Setting 

Heading Selected 

Spectrum Selected 

Table Cleared 

Print Report Cleared 
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These settings define a sample report that will include a generic 
heading and the spectrum of each sample produced by testing or 
running the workflow. The software will automatically display 
the sample report after the workflow finishes running.  

 
12. Select Archive and then clear the Use Digital Signatures 

check box.  

 

If Use Digital Signatures is enabled, after you collect each 
sample spectrum, the software will open a dialog box prompting 
you for your Windows user name and password to sign the file.  

Note Requiring digital signatures for spectra collected from production 
workflows can help ensure the authenticity of the data collected.  

Clear the Use Digital Signatures check box for this example 
workflow.  

 
13. When you are finished setting the parameters, choose OK. 

The wizard creates a workflow using the settings you specified. 
The contents of the workflow appear in the workflow navigation 
frame at the left side of the RESULT Integration main window. 
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14. Choose the Expand button on the toolbar to see the 

components of the workflow.  

The workflow is expanded to show the names and sequence of 
the workflow tasks.  
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15. Set the mirror velocity and spectral range to match the type 
of detector installed.  

 Select the Collect My Sample event in the workflow 
navigation frame. 

  

 In the collect event parameters, choose the Details button to 
the right of the Sample Specification list box. 
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 The software displays the sample specification.  

  

 In the sample specification, set the following parameters: 
 
Set Velocity to the default setting for the installed detector: 

Detector Type Velocity Setting 

DTGS 0.6329 cm-1

MCT-A 3.1647 cm-1

 
If you need to determine the type of detector installed in the 
Antaris IGS, see “Chapter 3 Getting Started” in “Section 3 
Antaris Sampling” of this guide.  
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 Set Spectral Range Start and End to appropriate values for 
your system configuration. The correct settings depend on 
the type of beamsplitter, detector and windows (included 
with the two-zone purge option only) installed in the analyzer 
and the windows installed in the gas cell.  

 The following table provides default spectral range values for 
each of the available component combinations.  
 

Beamsplitter Detector Window Material Spectral Range 

KBr DTGS KBr 
with 2-zone purge 

7,400 – 350 cm-1 
4,000 - 650 cm-1

  ZnSe 4,000 - 650 cm-1

  BaF2 
with 2-zone purge 

7,400 - 740 cm-1 
4,000 - 650 cm-1

KBr MCT-A KBr 
with 2-zone purge 

7,400 – 600 cm-1 
4,000 - 650 cm-1

  ZnSe 4,000 - 650 cm-1

  BaF2 
with 2-zone purge 

7,400 - 740 cm-1 
4,000 - 740 cm-1

ZnSe DTGS KBr 4,000 - 650 cm-1

  ZnSe 4,000 - 650 cm-1

  BaF2 4,000 - 740 cm-1

ZnSe MCT-A KBr 4,000 - 650 cm-1

  ZnSe 4,000 - 650 cm-1

  BaF2 4,000 - 740 cm-1
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16. Choose the Save As button on the toolbar to name and save 
the new workflow.  

The Save As dialog box is displayed. 

 
 

17. Select a folder for storing the new workflow or create and 
then select a new folder. 

Notice that the default path that appears in this dialog box 
matches the path for locating workflows and methods as shown 
in the Options dialog box in the previous chapter. 

 
18. Select the File Name box, type “My First Analysis” and then 

choose Save. 

The file name for the new workflow appears in the title bar at the 
top of the RESULT Integration main window. 
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The workflow contains the basic components to collect, measure, 
report, and archive spectral data. We call these components “events” 
because they specify tasks that will be carried out when the 
workflow is run. The tasks these events will perform are described 
briefly below. 
 

Event Name Description 

Collect Collects an infrared sample spectrum. 

Measure Can be linked to a custom TQ Analyst or 
other method and used to make quantitative, 
qualitative, or spectral measurements of the 
sample spectrum. 

Report Creates an HTML report that contains the 
sample spectrum. 

Archive Saves the report and the sample spectrum 
using unique file names. 

 
 
Most workflow events have one or more associated specifications. 
Each specification contains a set of related options that define how 
the event will be performed. The collect event, for example, has an 
associated sample specification, which defines sample collection for 
a given sample type or material. 

Note For the purposes of this tutorial, leave the current settings for all 
workflow events and their associated specifications. See “Section 2 
RESULT Integration Software” in your RESULT User’s Guide for 
detailed information about adding and configuring workflow events 
and specifications.  
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Configuring 
standards 

The next step in setting up a workflow that will collect and measure 
an infrared spectrum is to configure and then collect the standards 
that will be used to define the measurement. Standards can be 
configured and collected in RESULT Integration or RESULT Operation 
software. 

For this example workflow, we will configure and then collect the 
standards using RESULT Integration. In RESULT Integration, 
standards are configured by specifying a means for entering sample 
information, such as the sample titles and concentration values, and 
defining how and where the spectra will be saved. You may 
configure standards differently for each measurement included in a 
workflow. 

For the purposes of this tutorial, we will prompt the operator to 
provide sample information at run time by typing a short but unique 
title for each standard. We will archive the spectra of the standards 
using the current directory path for archiving standards as specified 
in the RESULT Options dialog box. We will add a generic base name 
and a globally unique identifier (GUID) to the spectral files so they 
can be easily located, and select the standard Nicolet (*.spa) file 
format. The option to require digital signatures when archiving the 
data will be cleared. 
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To configure the standards: 

1. Choose Configure Standards from the Tools menu in the 
RESULT Integration main window. 

The software opens the Configure Standards dialog box with the 
Collect tab selected, as shown below. 

 

You will use the parameters on the Collect tab to specify how to 
collect the spectral data for the standards for this workflow. The 
“My Sample” measure event should already be selected in the 
list box at the top of the Configure Standards dialog box. 
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2. Set Sample Information to the Prompt For Sample Title 
option. 

If you select this option, before collecting each standard, the 
software displays a prompt asking for the title of the standard. 
The user must enter a title before the software will continue. The 
titles are saved along with the spectral data for the standards.  

Note The title is a descriptive name saved within a spectral file; it is not 
the file name used to locate a file in the Windows operating system.  
 

3. Choose the Save tab at the top of the dialog box. 

The following information is displayed.  

 

These parameters specify how the spectral data for the standards 
will be saved.  
 

2-26       Section 2  Your First Analysis 



4. In the Base Name box, type “My standard.” 
 

5. Leave the default settings for the remaining parameters on 
the Save tab as described in the table below. 

Parameter Setting 

Spectrum Format Nicolet (*.spa) 

Path C:\RESULT Data/Standards 

Require Digital Signature To 
Archive Standards 

Cleared 

File Name Name Files Automatically 

Add a GUID Selected 

Add Date, Time, and Index Cleared 

 
The parameter default settings are explained briefly below.  

• Spectrum Format. Using the Nicolet (*.spa) file format will 
allow you to easily move spectra between Thermo Electron 
applications, such as RESULT Integration, RESULT Operation, 
and TQ Analyst. 

• Path. Defines the path and folder that will be used to archive 
the spectral files for the standards. The default path for 
archiving standards is the directory path specified in the 
RESULT Options dialog box as discussed in the previous 
chapter. 

• Require Digital Signature. Specifies whether digital 
signatures will be required to archive the spectral files for the 
standards. For this example workflow, the check box to 
require digital signatures should be cleared. However, if the 
standards you plan to collect will be used in a production  
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 workflow, the check box to require digital signatures should 
be selected. When this option is selected, after you collect the 
spectrum of each standard, the software will open a dialog 
box prompting you for your Windows user name and  

 password to sign the file. When a file is electronically 
“signed,” the current user name is archived with the file and 
the file’s contents are “stamped” so that any changes that 
occur after that date will be detected and reported. 

Note Requiring digital signatures for standards collection can help 
ensure the authenticity of the collected data.  

• File Name. Defines the file names that will be used to 
archive the spectral data for the standards. You can select 
whether the sample titles or a generic base name and 
identification code will be used to archive the files. For this 
example workflow, we will use a base name and 
identification code to name the files.  

• Base Name. When naming spectral files for standards, if you 
specify a base name, the software will include that name at 
the beginning of the file name of each standard. For example, 
if you enter “My standard” for the base name, the file name 
of each standard you collect for this measure event will have 
the prefix “My standard” followed by an identification code, 
as in the example below. 

 

 Creating a base name for a set of standards can help you 
easily identify those standards after they are archived. The 
base name is also used by RESULT Integration to identify 
which standards to import into TQ Analyst when building a 
custom method. 

2-28       Section 2  Your First Analysis 



• Add a GUID. When naming files automatically, if you select 
this check box, the software appends a globally unique 
identifier (GUID) to the file name of each standard (see the 
previous example). A GUID is a string of characters 
generated by the software as an identifier for a particular file. 
Each GUID is unique and cannot be used for more than one 
file.  

• Add Date, Time, and Index. Specifies whether a date stamp 
will be used instead of a GUID. For your example workflow, 
this check box should be cleared.  

 
6. When you are finished setting the configuration parameters, 

choose OK to close the dialog box.
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Collecting 
standards 

When you are finished configuring the standards, you are ready to 
collect the spectra of the standards. The spectra will be used to build 
an analytical method, which can then be assigned to the measure 
event in the example workflow. You can collect standards in RESULT 
Integration or RESULT Operation software. 

For this example workflow, we will collect the standards from 
RESULT Integration. The procedure for collecting a standard involves 
collecting a background spectrum and then collecting sample data to 
produce a spectrum. A background is a reference spectrum that 
accounts for the unique optics of the instrument. The background 
spectrum is the result of the output of the source, the response of the 
beamsplitter, optics, and detector, and any atmospheric absorptions 
inside the instrument. If taking a background through a gas cell, then 
the background spectrum will also include the characteristics of the 
gas cell. Each sample spectrum is ratioed against a background so 
that the final spectrum is free of these features.  

Standards are collected using the data collection parameter settings 
specified in the current workflow, and in the Configure Standards 
dialog box. The procedure for preparing and installing the sample 
material and collecting the spectra of the standards will depend on 
the sampling technique you plan to use.  

Before you begin collecting standards, you must first understand 
how to collect a basic spectrum from a gas sample using the 
Antaris IGS. For information about using the Quick Collect feature 
in your RESULT software to collect an infrared spectrum using the 
Antaris IGS and a Thermo Electron gas cell, see “Chapter 5 Your 
First Experiment” in “Section 3 Antaris Sampling.” The Quick 
Collect feature allows you to collect a background and sample 
spectrum without going through a workflow. Using Quick Collect is 
good practice to help you “get the feel” of sampling with a given gas 
cell before using the gas cell in a workflow.  

When you have collected at least one spectrum using the 
Antaris IGS, you are ready to learn how to use the system to collect 
standards for this example workflow.  
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Follow the instructions below to collect standards. Before you begin 
collecting standards, check that the gas cell is connected to the 
instrument and plumbed correctly for stop-flow sampling. Make sure 
the instrument has been turned on for approximately one hour so it 
has stabilized.  

Have your sample material at hand. Any common gas of known 
composition will work well. A pure gas from a tank is ideal. If you 
do not have any gas samples that are specific to your production 
environment, you can try using carbon dioxide or carbon monoxide 
or just fill the gas cell with room air.  

 Warning Do not operate the analyzer without following the safety precautions 
described in this manual and in the Nicolet Antaris IGS Site and 
Safety Information guide and gas cell user’s guide that came with 
your system.  

To collect standards using the Antaris IGS and Thermo Electron gas 
cell: 

1. Check that the Antaris analyzer has been turned on for 
approximately one hour so it has stabilized.  

See “Chapter 3 Getting Started” in “Section 3 Antaris Sampling” 
for instructions to prepare the analyzer for operation and turn on 
the system components. 

 
2. Make sure the gas cell is connected to the analyzer.  

See your gas cell user’s guide for instructions to install and 
remove the gas cell. The gas cell should be configured for stop-
flow sampling. For information about plumbing configurations 
for gas cells, see “Chapter 4 Sampling Techniques” in “Section 3 
Antaris Sampling.”  
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3. Optimize the sample gain. 

Before collecting data from a gas sample, it is important to 
optimize the gain setting in the workflow for the sample material 
you plan to analyze. Follow the steps below to optimize the 
sample gain. 

 Select the collect event in the workflow navigation frame. 

 

 In the collect event parameters, choose the Details button 
adjacent to the Sample Specification list box to display the 
gas cell sample specification.  
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 In the sample specification parameters, choose the Optimize 
Gain button. The Optimize Gain dialog box opens.  

 

 Fill the gas cell with a representative gas sample. Be careful 
to use the same temperature and pressure settings that will be 
used to collect the spectra of the gas standards. 

 When the gas cell is ready, choose Start Measure in the 
Optimize Gain dialog box. 

The software collects sample data using each possible gain 
setting to find the setting that produces the best result. When 
the measurements are completed, the results appear in a table 
in the Optimize Gain dialog box. The final (highlighted) 
value is the recommended setting. Do not touch the gas cell 
until the software displays the final gain value. 
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 If you want the software to automatically reset the Gain 
parameter in your example workflow to the recommended 
setting, choose Use Selected Settings in the Optimize Gain 
dialog box. The dialog box closes and the new Gain setting 
appears in the sample specification. 
 

4. Choose Collect Standards from the Tools menu in the 
RESULT Integration main window.  

The Run Time Test window is displayed. 

See “Testing a 
Workflow” in 

“Section 7 RESULT 
Integration Software” 

of your RESULT User’s 
Guide for descriptions 

of the features in the 
Run Time Test 

window. 
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5. Choose Go to start the workflow. 

Note RESULT Integration collects standards based on how they were 
configured in the Configure Standards dialog box, along with the 
parameters specified in the collect event associated with the measure 
event that requires standards. If you are unfamiliar with data 
collection, see “Chapter 5 Your First Experiment” in “Section 3 
Antaris Sampling.”  

 
6. Enter the title “My First Standard” at the software prompt, 

as shown below. 

The titles are saved along with the 
spectral data for the standards. The 

titles appear in the TQ Analyst 
standards table in default mode, 

after the standards have been 
imported to that application, and in 

the TQ Analyst spectral window 
when the spectra are displayed. 

  

Enter the title in the text box. Choose Accept to save the title and 
close the dialog box, or choose Reset to clear the text box if you 
have made an error. 

After the dialog box closes, the system displays the background 
prompt.  
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7. Prepare the gas cell for the background measurement.  

There are several ways to take backgrounds for gas analysis 
experiments. For example, backgrounds can be measured on an 
evacuated cell or a cell that has been filled with a gas that does 
not absorb infrared light such as nitrogen. A good background 
spectrum is critical to obtaining accurate and reliable results. See 
“Collecting Backgrounds” in “Chapter 4 Sampling Techniques” 
of “Section 3 Antaris Sampling” for more information.  

Tip You can also take backgrounds without passing the beam through 
the gas cell but you have to first change the beam path in the 
background specification. See “Collecting Backgrounds” in 
“Chapter 4 Sampling Techniques” and “Chapter 7 Tips for 
Developing Workflows” of “Section 3 Antaris Sampling” for more 
information.  

When you are ready to start the background measurement, 
choose Continue. The system begins collecting the background 
data from the gas cell. You can view the status of the background 
scans in the status indicator box at the lower left corner of the 
Run Time Test window, as shown below. 

 

When background collection is completed, the following prompt 
appears. 
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8. Prepare the gas cell for sample collection. 

 
9. When the gas cell is ready, choose Continue in the software 

to begin scanning. 

You can monitor the progress of the sample collection in the 
status indicator box in the software.  

When the software has finished collecting data, it displays the 
spectrum in the display area of the window and opens the 
following dialog box. 

 

 
10. Choose Yes to archive the spectrum you just collected. 

If you believe an error occurred during sample preparation or 
collection, or if the spectrum does not look reasonable, choose 
No.  

The spectrum is given a unique file name with the prefix “My 
Standard” and a globally unique identifier (GUID). The file is 
stored in the location that was specified in the Configure 
Standards dialog box in the previous chapter. 

The spectrum is shown in the display area of the Run Time Test 
window, as shown below. 
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11. To collect a second standard, prepare the instrument for 

data collection and then choose Go in the Run Time Test 
window.  

You should use the same background and sample material that 
was used for the first standard. 

When you see the prompt to enter a title for the second standard, 
select the text box and then enter “My Second Standard” and 
choose OK. The spectrum of the second standard will be 
overlayed on the first standard in the Run Time Test window.  

 
12. When you are finished collecting the second standard, choose 

Close in the Run Time Test window. 
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Building a 
TQ Analyst method 

The next step in setting up a workflow that will collect and measure 
an infrared spectrum is to build an analytical method, which can then 
be assigned to the measure event in the workflow. RESULT 
Integration is designed to work hand-in-hand with Thermo 
Electron’s TQ Analyst™ method development software for seamless 
method creation and design. For this example workflow, you will 
use TQ Analyst to build a Similarity Match method, which compares 
an infrared spectrum to a set of standards in order to determine the 
similarities between the spectrum and the standards.  

The process of building a TQ Analyst method involves using 
RESULT Integration to create the method, importing the two 
standards you collected in the previous section, and associating the 
method with the measure event in your workflow. When those steps 
are completed, RESULT Integration will start TQ Analyst software, 
which you will use to specify the spectral region for the analysis and 
to calibrate and save the method.  
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To build a TQ Analyst method and assign the method to a measure 
event in your workflow: 

1. Choose Build TQ Analyst Method from the Tools menu in 
the RESULT Integration main window. 

The software opens the Build TQ Analyst Method dialog box.  
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2. Check that the name “My Sample” is selected in the Measure 
Event drop-down list. 

The drop-down list includes all the measure events in the current 
workflow. Since this example workflow contains only one 
measure event, the name of that measure event should already be 
selected in the list box. 

 
3. Select the Create TQ Analyst Method check box. 

When the check box is selected, the parameters in the group 
become available. 

 
4. Select the File Name box and enter “My Method.”  

This will be the file name of your new TQ Analyst method. 

 
5. Select the Link Method To Selected Measure Event check 

box. 

When this check box is selected, the software automatically links 
the new TQ Analyst method to the measure event listed at the top 
of the dialog box.  
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6. Select the Import Selected Standards check box. 

When this check box is selected, the software provides options 
for automatically importing the method standards.  

The top portion of the dialog box should now look like this: 

 
 

7. Specify the standards for the new method. 
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The recommended settings are provided below. 

• Path. Leave the default path for locating the method 
standards. The path should match the path setting in the 
Configure Standards dialog box discussed earlier in this 
tutorial.  

• Base Name. Select this text box and type “My Standard”. 
This is the base name for the two standards you collected in 
the previous section. (If you used a different base name to 
archive the standards, make sure the Select All Files With 
Base Name check box is selected, then choose Browse and 
locate and select the file name of one of your standards.) 

• Select All Files With Base Name. Leave this check box 
selected if you decide to select a representative standard 
rather than enter a base name (see above). The software 
removes the globally unique identifier (GUID) before adding 
the file name to the Base Name box, so that only the base 
name remains.  

• Usage. For the purposes of this tutorial, set Usage to 
Calibration. Calibration standards are used to create the 
method model.  

• Date Options. Select All Dates in the drop-down list to 
select all standards with the specified base name located in 
the specified path.  
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8. When you are finished specifying the standards, choose OK. 

RESULT Integration starts the TQ Analyst method development 
application and displays the application’s main window. 

 

 
9. Make sure the Analysis Type is set to Similarity Match in the 

TQ Analyst main window, as shown in the above illustration. 

You may have to use the scroll bar to bring this setting into view 
or choose the Maximize button at the upper right corner of the 
window to maximize the window. 

Similarity Match methods are typically used to monitor the 
purity of incoming materials. A TQ Analyst Similarity Match 
method compares the spectrum of a sample or sample mixture to 
a single group (class) of standards and reports a match value, 
which is a measure of similarity. If the match value is below a 
predefined level, the method can indicate that the incoming 
material does not match the standards and recommend further 
analysis or rejection of the incoming samples.  
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10. Select the Pathlength tab at the top of the TQ Analyst main 
window and make sure Pathlength Type is set to Constant. 

 

Sample pathlength, defined as the distance a beam of incident 
energy travels within a sample, affects both quantitative and 
qualitative (classification) analyses. When analyzing gas 
samples, “sample pathlength” is often referred to as the sample 
beampath, which is the distance the infrared beam interacts with 
the gas sample. For example, when a 2-meter gas cell is installed 
in the Antaris IGS, the beam enters the gas cell and travels 
approximately 2 meters before exiting the cell.  

For the purposes of this tutorial, sample pathlength is assumed to 
be constant and therefore is not considered a factor in the 
analysis. See your TQ Analyst User’s Guide for a general 
discussion of sample pathlength and its effects on quantitative 
and qualitative measurements in spectral analysis applications. 

 

Chapter 2  Creating a Simple Workflow in RESULT Integration     2-45 



11. Select the Standards tab at the top of the TQ Analyst main 
window and make sure you imported the correct files for the 
standards. 

The titles of the standards should be listed in the standards table, 
as shown below. 

 

The Usage column shows how the standards will be used in the 
method. Leave Usage set to Calibration for both of the standards 
listed in the table.  
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12. Select the Regions tab at the top of the TQ Analyst main 
window and specify the spectral region for the analysis.  

The Regions wizard starts automatically. The initial screen 
displayed by the Regions wizard is shown below.  

 

 
13. Choose the Next buttons in the wizard dialog boxes and then 

choose Finish to complete the wizard.  

TQ Analyst displays the Regions tab, as shown below. 
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The end points of the spectral region that is currently selected for 
the analysis and the assigned “region type” are displayed in a 
table. When using TQ Analyst to create a Similarity Match 
method, the wizard automatically selects the entire spectral 
region for the analysis and sets Region Type to Spectrum Range. 
The Spectrum Range option uses the intensities of all the data 
points in the specified region for the analysis.  

Note For the purposes of this tutorial, do not change the settings for the 
options on the Regions tab or other tabs in TQ Analyst.  

 
14. Choose the Calibrate button on the toolbar in the 

TQ Analyst main window to calibrate the new method. 

 

For quantitative and some qualitative methods, TQ Analyst uses 
the calibration step to analyze the method standards in order to 
calculate a method model. The model is then used to predict 
component concentrations or class similarities in unknown 
samples. If you neglect to calibrate a TQ Analyst method, the 
method will cause an error when you test or run the workflow.  

 
15. Choose Save Method from the File menu to save the new 

method. 

Three files are created when you save a new TQ Analyst method. 
All three files will use the method file name you entered in step 4 
above (My Method). The method specifications are saved in the 
file My Method.qnt. The spectral data for the method standards 
are stored in two associated library files (My Method.lbd and My 
Method.lbt). All three method files are located in the same 
directory and path as the current workflow. 
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Note Do not change the file names after saving method files on a disk or 
the method will not work.  

 
16. Choose Exit from the File menu in the TQ Analyst main 

window to exit the TQ Analyst application. 

TQ Analyst closes and control is returned to RESULT Integration. 
The example workflow appears in the workflow navigation 
frame, as shown below. 

 

 
17. Choose the Save As button on the toolbar in the RESULT 

Integration main window to save your changes to the 
example workflow.  

The software displays a dialog box asking if you want to 
overwrite the existing workflow. 
 

18. Choose Yes to save the workflow without changing the file 
name. 

The TQ Analyst method files are now linked to the workflow. 
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Adding the 
measurement result 

to the report 

Your example workflow now contains functional components to 
collect an infrared spectrum and measure the spectrum by calling up 
a calibrated TQ Analyst method. The workflow also contains 
instructions for reporting the sample spectrum and archiving the 
spectrum and the report. The final step in preparing the example 
workflow is to add the data generated from the measured spectrum to 
the sample report. When using RESULT Integration, measured data 
can be added to a sample report by adding a table to the report and 
then adding the data to the table.  

To add a table of measurement results to the sample report: 

1. Select the report event in the workflow navigation frame, 
located in the RESULT Integration main window. 

After you select the report event, the general report parameters 
appear in the display area, as shown below.  
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2. Choose the Details button adjacent to the Report Specification 
list box.  

 

The report specification titled My Sample Report appears in the 
display area, as shown below.  

 

Notice that the current list of sections in the report includes a 
heading section (general heading for the entire report) and a 
spectral plot (spectrum of the sample). These are the items you 
selected in the workflow wizard when setting up this workflow. 
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3. Choose the New button adjacent to the Items In This Report 
box. 

The following dialog box is displayed showing the various 
sections that may be included in a sample report. 
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4. Select the Table item in the displayed list and choose OK. 

The table item specification for My Sample Report appears in the 
display area. 
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5. Choose the Add button below the Table Elements group.  

The Add dialog box is displayed, showing the results produced 
by the current workflow.  

 

Each time you run the example workflow, it will produce a 
measurement result. The measurement result comes from the 
measure event and its associated Similarity Match method. 
Similarity Match methods produce one numerical measurement 
result, called a match value.  
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6. Select Measurement-My Sample in the list displayed in the 
Add dialog box and then choose OK. 

The Table Item Specification appears with the selected 
measurement result listed in the Table Elements box. 
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7. Set Border to Medium in the Table Item Specification. 

 

 
8. Select the report event in the workflow navigation frame to 

return to the general report parameters. 

 
9. Choose the Save As button on the toolbar in the RESULT 

Integration main window to save your changes to the 
example workflow. 

The software displays a dialog box asking if you want to 
overwrite the existing workflow. 
 

10. Choose Yes to save the workflow without changing the file 
name. 

The example workflow is now complete.  
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Testing the workflow When creating a workflow in RESULT Integration, it is helpful to test 
the workflow to make sure it functions properly before transferring it 
to a production system for repeated use. The RESULT Integration 
toolbar includes a convenient tool for testing a workflow. The 
RESULT Integration test feature mimics RESULT Operation, so you 
can see precisely how your workflow will operate in production 
mode without leaving RESULT Integration. 

To test the current workflow: 

1. Choose the Test button on the toolbar in the RESULT 
Integration main window. 

The software displays the Run Time Test window, as shown 
below. 

See “Testing A 
Workflow” in 

“Section 7 RESULT 
Integration Software” 

of your RESULT 
User’s Guide for 

descriptions of the 
features in the Run 
Time Test window. 
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This window mimics the main screen for RESULT Operation 
software. RESULT Operation is the production application for 
RESULT.  
 
 

2. Choose the Go button at the bottom of the window to start 
the workflow. 

Workflow events are carried out in the order in which they 
appear in the workflow navigation frame when you display the 
workflow in RESULT Integration software. Any operator prompts 
that were set up in the workflow wizard, instructing the operator 
to prepare for background or sample collection for example, will 
appear on the screen at the appropriate time. 

Follow the instructions to prepare for background and sample 
collection. When you are ready to collect the sample data, use 
the same material that you used to collect the spectra for the 
standards.  

The status of the workflow appears in the status box at the lower 
left corner of the window, as shown below. 

 

The example workflow is set up to collect a sample spectrum, 
measure the spectrum using a calibrated TQ Analyst method, 
report the spectrum and the measurement result, and archive the 
spectrum and the report.  
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When the workflow is finished running, the report appears in the 
display area of the Run Time Test window. 

 
The workflow wizard creates a generic report heading that 
includes the date the report was created, the operator name, and 
the serial number of the analyzer used to run the workflow. See 
“Chapter 3 Workflow Events and Specifications” in “Section 7 
RESULT Integration Software” of your RESULT User’s Guide to 
learn how to edit a report heading in a workflow. 

The sample spectrum appears in the area below the heading.  
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The table at the bottom of the report provides the name of the 
measure event associated with this report (My Sample) and the 
TQ Analyst method type for its associated method. The value 
reported in the table is the match value from the similarity match 
analysis. If a Similarity Match method is configured with Match 
Type set to Find Similarities (default), the match values are 
scaled from 0 to 100, where 100 is a perfect match. See your 
TQ Analyst User’s Guide for information about Match Type and 
other advanced settings for Similarity Match methods. 
 

3. When you are finished testing the workflow and reviewing 
the report, choose the Close button in the lower right corner 
of the window to close the Run Time Test window. 
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Signing the 
workflow files 

Before transferring a new workflow to a production system, you 
should save the workflow and then digitally sign the workflow file. 
You may want to sign other files associated with the workflow, such 
as the method files, to completely secure the workflow. Applying 
digital signatures to your files can help ensure their authenticity.  

You must enter a valid Windows user name and password to 
digitally sign a file.  

Note The user name and password must match your Windows user name 
and password exactly, including the letter case.  

To sign the example workflow: 

1. Choose Sign File from the File menu in the RESULT 
Integration main window. 

The following dialog box appears. 
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2. Select the file My First Analysis.wfl and then choose Open. 

The following dialog box is displayed. 

If you choose Cancel from the 
Digital Signature dialog box, the 

file will not be digitally signed.  

  

 
3. Select the User Name box and enter your Windows user 

name.  

The name must match your Windows user name exactly. 

 
4. Select the Password box and enter your Windows password.  

The password must match your Windows password exactly, 
including the letter case.  

 
5. Open the Reason For Signature combo box and select the 

Authorship option. 

 
6. Choose OK to close the dialog box. 
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The software should display a message indicating that the file 
has been successfully signed, as shown below.  

 

Your user name is now archived with the file and the file’s 
contents are “stamped” so that any changes that occur after this 
date and time will be detected.  

Note You have three attempts to enter your password correctly when 
digitally signing a file. If you are unable to correctly enter your 
Windows password, the following error message appears.  

 

If you see this error message, the file was not digitally signed.  

 
7. Repeat these steps to sign the TQ Analyst method file (My 

Method.qnt) that is linked to the example workflow. 

Note Signing a TQ Analyst method file is sufficient to sign the 
method; it is not necessary to also sign the method’s associated 
library files.  
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Quitting 
RESULT Integration 

Before transferring the workflow to RESULT Operation software, you 
should quit RESULT Integration software. 

To quit RESULT Integration: 

1. Choose Exit from the File menu in the RESULT Integration 
main window. 

Depending on whether you changed anything without resaving 
the workflow, the following message may appear.  

If you choose Yes, the workflow 
is no longer signed. Repeat the 
steps in the previous chapter to 

sign the workflow and associated 
files before exiting RESULT 

Integration software.   

 
2. Choose Yes to save your changes before closing RESULT 

Integration. 

After closing RESULT Integration, you are returned to the 
workstation desktop and remain logged on to Windows. 
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3 Transferring the Workflow to 

RESULT Operation 

After you have completed and signed the example workflow, you are 
ready to transfer the workflow to RESULT Operation, which is the 
production application for RESULT software. RESULT Operation can 
be running on the same workstation as RESULT Integration or on a 
different workstation or a production system. You can transfer 
workflows to RESULT Operation by copying the workflow and its 
associated files to the proper workstation and directory and then 
setting up the new workflow for initial use.  

This chapter explains how to start RESULT Operation software, view 
the current directory path settings in RESULT Operation, and transfer 
and set up the example workflow.  

Note You must have administrative rights to RESULT Operation software 
and permission to run production workflows in order to set up and 
run a new workflow in RESULT Operation.  
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Starting RESULT 
Operation software 

Before you can run RESULT Operation software, a RESULT software 
administrator must add your logon information to the RESULT user 
list and give you permission to run production workflows.  

If you plan to run RESULT Operation from a workstation other than 
the workstation you used to create your workflow in RESULT 
Integration, or if you want to run RESULT Operation from a 
production system, you must receive a Windows user name and 
password for that workstation from your Windows administrator. 
The Windows user name and password will be required to log on to 
the new workstation. Make sure the RESULT administrator also gives 
you permission to run production workflows. See “Chapter 5 
Managing Users” in “Section 4 Software Administration” for 
information about giving users permission to run production 
workflows. 

Note It may be convenient to have the Windows administrator also set you 
up as a RESULT software administrator for the workstation that will 
be used to run RESULT Operation. You must have administrative 
rights to RESULT Operation software in order to set up a new 
workflow in RESULT Operation.  

After you log on the workstation, depending on how your 
workstation has been configured, RESULT Operation may start 
automatically.  

To start RESULT Operation if the software has not been configured to 
start automatically: 

 
1. Double-click the RESULT Operation shortcut on your 

workstation desktop. 

-or- 

If the RESULT Operation shortcut does not appear on your 
desktop:  

• Open the Windows Start menu by choosing Start on the 
Windows taskbar. 
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• Point to Programs in the Start menu. 

• Point to the Thermo program group. 

• Choose the RESULT Operation program, as shown below. 

 

Depending on how the software has been configured, RESULT 
may open a dialog box asking for your password.  

 

 
2. Enter your Windows password and choose OK. 

The password you enter must match your Windows password 
exactly, including the letter case.  

Note You are given three attempts to enter your Windows password 
correctly. If, after the third attempt, the software cannot verify your 
Windows password, the software will display the following message: 
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See your RESULT software administrator if you are unable to start the 
software.  

If RESULT was able to verify that your password matches your 
Windows password, then the software will start and the RESULT 
Operation main window will appear on the screen, as shown below. 

 

 

                 RESULT Operation Software main window 
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RESULT Operation 
directory path settings 

The RESULT Options dialog box contains features a RESULT 
administrator can use to specify paths for locating and storing data. 
When transferring workflows from RESULT Integration to RESULT 
Operation, you should check the current path for storing workflows 
in RESULT Operation and move the new workflow to that path so the 
software can easily find it.  

You must have administrative rights to RESULT Operation software 
in order to open the RESULT Options dialog box.  

To open the RESULT Options dialog box: 

1. Choose RESULT Options from the Administration menu in 
the RESULT Operation main window. 

 

Note If the Administration menu does not appear in the RESULT main 
window, then you do not have the RESULT administration privilege. 
A RESULT administrator must grant you this privilege before you can 
perform any administrative tasks.  
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The RESULT Options dialog box should now appear. 

For detailed information 
about all the features in this 
dialog box, see “Chapter 4 
Setting RESULT Operation 

Options” in “Section 4 
Software Administration.” 
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Make sure the Instrument Options group is configured the same 
way those options were configured in RESULT Integration 
software.  

Note the directory path for locating workflows and methods in 
the RESULT Options dialog box. 

The current path (C:\RESULT Data\Workflows in our case) is 
the default path for opening workflows and their associated 
TQ Analyst method files in RESULT Operation. We will use this 
directory path to transfer our example workflow to RESULT 
Operation software, as described in the next section. 

The other directory paths specify the location RESULT Operation 
will use to archive spectral data and report files and background 
files created while running workflows in RESULT Operation.  

Note Do not change any of the settings in the RESULT Options dialog 
box.  

 
2. Choose OK to close the RESULT Options dialog box. 
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Copying the 
workflow files 

Before you can run a workflow in RESULT Operation software, the 
workflow file and any method files that are associated with the 
workflow must be transferred to the workstation that will be used to 
run RESULT Operation and placed in the proper directory and path.  

To move the example workflow in order to run the workflow in 
RESULT Operation software, copy the files listed below to the proper 
workstation and place them in the correct directory path in RESULT 
Operation.  

 Workflow file (My First Analysis.wfl). If possible, store the 
workflow in the directory designated for workflows and 
methods, as specified in the RESULT Options dialog box in 
RESULT Operation software. If the workflow cannot be stored in 
that directory, make sure the workstation has access to the 
directory where the workflow is actually stored. 

 Method file (My Method.qnt). Store the TQ Analyst method 
file in the same directory as the workflow.  

 Method library files (My Method.lbt, My Method.lbd). Store 
the TQ Analyst method library files in the same directory as the 
method. (There is no need to copy the spectral data files for the 
method standards to RESULT Operation software. Copies of the 
standards used to calibrate a TQ Analyst method are 
automatically stored in the method library files.) 

Note To determine the proper directory paths for the above items in 
RESULT Operation software, see RESULT Operation Directory Path 
Settings in the previous section.  

Use the Windows Explorer program in your Programs menu to 
transfer the files. The Programs menu is available from the Start 
menu on your Windows taskbar. See your Windows documentation 
for information about using Windows Explorer.  

Depending on how RESULT Operation software is currently 
configured, you may need to close the RESULT Operation application 
before you can access Windows Explorer or the Windows desktop. 
To close RESULT Operation, choose the Log Off button in the upper 
right corner of the RESULT Operation main window. 
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Setting up 
the workflow 

Before you can select or run a new workflow in RESULT Operation 
software, the workflow must be set up so that it is accessible and 
assigned a workflow type and status. A RESULT administrator can set 
up workflows in RESULT Operation software through the Manage 
Workflows dialog box.  

You must have administrative rights to RESULT Operation software 
in order to open the Manage Workflows dialog box.  

To set up the example workflow: 

1. Choose Manage Workflows from the Administration menu 
in the RESULT Operation main window. 

 

Note If the Administration menu does not appear on the RESULT main 
window, then you do not have the administration privilege to the 
software. A RESULT administrator must grant you this privilege 
before you can perform any administrative tasks.  
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The software displays the Manage Workflows dialog box. 

If no workflows have been  
added to the software, then the 
Manage Workflows dialog box  

will appear without the  
Workflow Specifications, 

Workflow Verification,  
and Workflow Access boxes.  
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2. Choose the Add button adjacent to the Select Workflow 
drop-down list, as shown below. 

 

The Add Workflow dialog box appears. 

 

 
3. Select My First Analysis from the Select File drop-down list. 

-or- 

If the workflow is stored in a different directory: 

 Select the Custom Path check box. 

 Choose the Browse button to open a standard Windows 
Browse dialog box.  

 Navigate to the appropriate directory and choose Select. The 
Browse dialog box will close, and the path will appear in the 
Add Workflow dialog box. 

 Once the custom path has been specified, select the 
appropriate file from the Select File drop-down list. 

 

Chapter 3  Transferring the Workflow to RESULT Operation     2-75 



4. Choose OK to close the Add Workflow dialog box.  

The Manage Workflows dialog box contains the information for 
the workflow you have selected, as shown below. 

The software has 
assigned the new 

workflow a globally 
unique identifier (GUID) 

as shown at the right. 
Each workflow that is 

added to RESULT 
Operation is assigned a 
GUID. This GUID will 
not be assigned to any 

other workflow. 

  

Note Do not change the settings for any of the remaining options in this 
dialog box.  
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In the Workflow Specifications group, notice that the workflow 
Type is set to Production Workflow and the workflow State is 
enabled for the selected workflow. 

In the Workflow Access group, note that all users can run the 
selected workflow. 

 
5. Choose OK to save your changes and close the Manage 

Workflows dialog box.  

After you choose OK, all users should have access to run the 
example workflow, provided the users have the privilege to run 
production workflows. If you don’t have permission to run 
production workflows in RESULT Operation software, see your 
RESULT administrator.  
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4 Running the Workflow 

This chapter explains how to run the example workflow by selecting 
and loading the workflow and then running the selected workflow in 
production mode in RESULT Operation software. A workflow must 
be loaded before you can run it in production mode. 

 

Selecting 
the workflow 

Before you can run a workflow in RESULT Operation software, you 
must select the workflow. You can select a workflow by opening the 
Select Workflow dialog box. 

To select a workflow: 

 

1. Choose the Select Workflow button on the toolbar in the 
RESULT Operation main window. 

The software displays the Select Workflow dialog box. 

The Select Workflow 
dialog box displays all 

workflows that you have 
access to run. 
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2. Select My First Analysis so that the name is highlighted. 

Leave the Off-Line Production Run option off to run the example 
workflow in a normal production mode. The option is off when 
the check box is cleared, as shown above. 

Note The Off-Line Production Run check box is accessible only if you 
have access to run workflows off-line.  
 

3. Choose OK to close the Select Workflow dialog box. 

After you have selected a workflow, the name of the workflow 
appears in the Workflow Display box in the RESULT Operation 
main window. 
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Running 
the workflow 

When you are ready to run the selected workflow, choose Go on the 
toolbar in the RESULT Operation main window.  

 Warning Do not operate the analyzer without following the safety precautions 
described in this manual and in the Nicolet Antaris IGS Site and 
Safety Information guide and gas cell user’s guide that came with 
your system.  

 

While the workflow is running, the software may prompt you to 
perform various tasks, such as preparing a sample or selecting an 
option to start collecting data. An example of a prompt is shown 
below. 

 

When you are prompted to collect the background and sample data, 
use the same procedure and sample material as you used to collect 
the standards in RESULT Integration software when setting up the 
example workflow.  

While the workflow is running, the status indicator displays what the 
instrument and the software are doing throughout the process, as 
shown in the example below. 
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While the workflow is running, the following buttons appear on the 
toolbar: 

 

Pause. Choose this button to temporarily pause the 
workflow without stopping it. The workflow will pause 
after the software completes its current task. 

 

Resume. While the workflow is paused, the Resume 
button appears. Choose this button to continue to run the 
workflow. 

 

Stop. Choose this button to stop and end the workflow. 
The workflow will stop running after the software 
completes its current task. 

Since the example workflow is configured to display a report, the 
software will automatically show the report in the display area when 
the workflow is completed.  
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You can print a displayed report by moving the cursor into the 
display, clicking with the right mouse button, and then choosing 
Print from the popup menu. 

The spectral data file for the sample and the HTML file containing 
the final report are given unique file names with the prefix “My 
Sample” and archived in the location for storing spectra and reports 
as specified in the RESULT Options dialog box. See the section on 
RESULT Operation Directory Paths to view the current paths for 
storing spectra and reports collected while running a workflow in 
RESULT Operation software. The spectral data file has the Nicolet 
(*.spa) file name extension. The report file uses the generic (*.htm) 
file name extension for HTML documents. HTML documents can be 
opened and viewed any time in RESULT Operation software as well 
as any web browser or other application that can open HTML files.  
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5 Where To Go Next 

This tutorial is intended to help you become familiar with your 
Nicolet Antaris IGS analyzer and RESULT software and understand 
how they work together to provide reliable, repeatable sampling in a 
controlled operating environment. After completing the tutorial, you 
should be ready to learn more about specific features of your Antaris 
system.  

This document is a comprehensive guide to operating your Antaris 
system. For information about where to go next, see the table below. 

 

If you … Then    

…want to learn about the 
analyzer’s internal or external 
components,  

see “Section 1 Introduction.” 

…need to understand the 
administrative and security 
features of RESULT software,  

see “Section 4 Software 
Administration” in your RESULT 
User’s Guide. 

…are ready to develop a 
custom workflow,  

see “Section 2 RESULT Integration 
Software” in your RESULT User’s 
Guide.  

…need details about setting up 
data collection in a workflow,  

see “Section 3 Antaris Sampling” 
in this guide and “Section 2 
RESULT Integration Software” in 
your RESULT User’s Guide. . 

…want to learn how to 
configure and collect standards 
and build a TQ Analyst 
method using RESULT 
Integration software, 

see “Chapter 4 Tools For Building 
Methods and Viewing Spectra” in 
“Section 2 RESULT Integration 
Software” of your RESULT User’s 
Guide. 
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If you … Then    

…want to collect and view a 
spectrum without going 
through a workflow,  

see “Chapter 6 Your First 
Experiment” in “Section 3 Antaris 
Sampling.”  

…want to learn more about the 
gas cell that came with your 
system,  

see “Section 5 Accessories and 
Options” and look for the manual 
that matches the name of your gas 
cell.  

…want to review the 
maintenance or service 
procedures for your Antaris 
system,  

see “Section 4 System 
Maintenance and Service” in this 
guide, or look in “Chapter 5 
System Maintenance” in 
“Section 3 RESULT Operation 
Software” of your RESULT User’s 
Guide. 

…are interested in learning 
more about selecting and 
running workflows in RESULT 
Operation software,  

see “Section 3 RESULT Operation 
Software” in your RESULT User’s 
Guide. 

…want detailed information 
about developing methods 
using TQ Analyst software, 

see your TQ Analyst User’s Guide. 

…think your spectral data may 
be bad,  

see “Chapter 8 Common Problems 
With Spectral Data” in “Section 3 
Antaris Sampling.”  

…want to find the meaning of 
a term used in this document,  

see “Section 7 Glossary.” 

…want to find information 
about a specific topic,  

see the comprehensive index at the 
back of this binder. 

…need to talk with someone at 
Thermo Electron,  

see “Chapter 2 Questions or 
Concerns” in “Section 1 
Introduction.” 
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3 Antaris Sampling 

This section explains how to prepare your Nicolet Antaris IGS 
(Industrial Gas System) for operation and collect data using one of 
the Thermo Electron fixed-pathlength gas cells. The following 
chapters are included:  

• Important Features. This chapter explains how the system is 
configured and describes the basic features of the Thermo 
Electron fixed-pathlength gas cells and any available accessories 
for those gas cells.  

• Operating Precautions. This chapter provides guidelines for 
maintaining personal safety while using the Antaris IGS and any 
compatible gas cells. It also explains where to find 
comprehensive safety information for the Antaris IGS.  

• Getting Started. This chapter provides instructions for checking 
the analyzer desiccant, plumbing the gas cell, turning on the 
system components, cooling the detector, and starting RESULT™ 
software. It also describes how to run a simple test to check the 
instrument’s performance.  

• Sampling Techniques. This chapter explains the basic theory of 
data collection for gas analysis with the Antaris IGS. It also 
describes the kinds of gas samples the system is designed to 
analyze and demonstrates the various techniques for plumbing 
the gas cell and collecting background and sample data.  

• Your First Experiment. This chapter steps you through data 
collection using the Quick Collect feature of RESULT software 
and illustrates a representative spectrum taken using the 
instrument and a Thermo Electron gas cell.  
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• Sampling Process. This chapter explains the various methods 
for collecting infrared transmission spectra using the 
Antaris IGS. It covers the collection of background and sample 
data and includes example spectra for both. 

• Tips for Developing Workflows. This chapter highlights the 
features of RESULT Integration software available to enhance the 
collection and processing of data from gas samples using the 
Antaris IGS.  

• Common Problems with Spectral Data. This chapter provides 
an overview of the software diagnostics available in RESULT 
Software. It also shows examples of samples and sampling 
techniques that may cause problems with spectra collected from 
gas samples and discusses how to resolve them.  
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1 Important Features 

The Nicolet Antaris IGS is a dedicated FT-IR gas analyzer designed 
for use in the industrial environments of the automotive, 
semiconductor, and specialty gas industries. The available 
configurations can accommodate transmission analysis of discrete 
gas samples and process streams for gas component concentrations, 
gas combustion products, and gas contaminants. 
 

 
 
                            Nicolet Antaris IGS 
            with Thermo Electron 2-meter gas cell 
 

The Antaris IGS is designed to accommodate the 2- and 10-meter 
fixed-pathlength gas cells available from Thermo Electron. The 
system may also be compatible with other Thermo Electron gas cells 
and gas cells from other manufacturers. See your Thermo Electron 
representative for more information.  
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The Thermo Electron fixed-pathlength gas cells are general-purpose, 
low-pressure gas cells, designed to be used with a variety of sample 
gases and sampling environments.  
 

Gas outlet
valve

Gas outlet
valve

Gas inlet
valve

Gas inlet
valve

Check
valve

2 meter gas cell

10 meter gas cell

Check
valve

 

               Thermo Electron fixed-pathlength gas cells 
 

These gas cells are suitable for use in both ambient and elevated 
temperature conditions, operating reliably at temperatures up to 
185°C (365°F). The gas cells can be fitted with potassium bromide 
(KBr), zinc selenide (ZnSe), or barium fluoride (BaF2) sample 
windows to accommodate a variety of spectral ranges and sampling 
needs. The gas cells include two valves (for gas inlet and outlet) and 
one auto-resetting check valve. Check valve settings depend on gas 
cell size and the type of windows installed in the gas cell. See your 
gas cell user’s guide for details. 
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The Thermo Electron 10- and 2-meter fixed-pathlength gas cells and 
plumbing fixtures are designed and manufactured to comply with 
ASTM standard G93, which means they are suitable for use in 
oxygen-enriched environments. However, special precautions must 
be taken for gas analysis applications that involve oxidizing, 
corrosive, or toxic gases. See “Chapter 2 Operating Precautions” for 
more information.  

 Danger Use caution when sampling oxidizing, corrosive or toxic gases 
through the gas cell. Improper sampling techniques could result in 
injury or damage to the gas cell.   

Thermo Electron offers a gas cell heating option kit that lets you 
operate the cell at elevated temperatures. The kit includes a heating 
jacket and temperature sensor. Temperature controllers, some with 
an optional pressure sensor, are also available. Use the 
documentation that ships with your heating kit, temperature 
controller, and pressure sensor to install and use the kit and any 
optional accessories. 

To learn how to collect a background and sample spectrum with the 
Antaris IGS and Thermo Electron 10- and 2-meter gas cell, continue 
with “Chapter 2 Operating Precautions,” “Chapter 3 Getting 
Started,” and “Chapter 4 Sampling Techniques,” and then read 
“Chapter 5 Your First Experiment.”  
 
For step-by-step instructions to set up a gas analysis workflow that 
you can transfer from lab to lab, read “Section 2 Your First 
Analysis.”  

Note For more information about the features of the Antaris IGS, see 
“Chapter 3 Product Components” in “Section 1 Introduction” of this 
user’s guide.   
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2 Operating Precautions 

The Nicolet Antaris IGS and any optional components and 
accessories that came with it have specific requirements for utilities 
and workplace environment. The system must be installed by a 
qualified Thermo Electron service representative or a Thermo 
Electron-certified individual with equivalent knowledge and training. 
If your analyzer includes a Thermo Electron gas cell, the installation 
engineer will also install the gas cell. If you want to move the system, 
connect an electrical or other utility source or otherwise change the 
system’s operating environment, consult the Nicolet Antaris IGS Site 
and Safety Information guide and call Thermo Electron technical 
support with any questions before you make the change to avoid 
injuring yourself or damaging the instrument.  

This document provides general guidelines for handling gas samples 
and flowing them into and out of the gas cell. However, for safety 
reasons and because each facility has different requirements, the 
Thermo Electron installation engineer cannot be responsible for 
configuring your gas handling system or connecting that system to 
the gas cell. We recommend that you consult a competent engineer 
or other qualified professional to tailor your configuration to your 
particular sampling needs and to ensure that the final configuration 
strictly adheres to applicable safety regulations.  

Before using the Antaris IGS to collect data, read the following 
operating precautions to avoid damaging components or causing 
injury to yourself. Specific safety and operating precautions are also 
included where appropriate throughout this manual.  

Each person who plans to operate the analyzer should also read the 
safety information provided in the Nicolet Antaris IGS Site and Safety 
Information guide and in the gas cell user’s guide. The guides are 
included in your manual set. They are also provided as portable 
document format (PDF) files in your Thermo Electron software. The 
safety guides are available in several languages. Contact your local 
Thermo Electron office for information about the languages that are 
available. 
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Safety compliance The Nicolet Antaris IGS complies with domestic and international 
safety regulations and applicable product standards as demonstrated 
through testing by third-party laboratories. A list of the regulations, 
product standards and third-party testing laboratories is provided in 
the Nicolet Antaris IGS Site and Safety Information guide included 
with your manual set. The guide also shows the locations of all 
safety labels for the Antaris IGS and explains each hazard.  

 

Laser hazard The analyzer is a Class I laser product. This means the accessible 
radiation levels are below Class I limits defined by the United States 
Department of Health and Human Services and the International 
Electrotechnical Committee (IEC).  

The laser source is a helium/neon (HeNe) laser head. The laser 
indicator on the instrument front panel lights whenever the laser is 
powered on. If the laser power fails, the indicator light turns off.  

Heed the following precautions to avoid exposure to laser light: 

• Never stare into the laser beam or at its bright reflection. The 
analyzer covers fully protect you from exposure to laser light 
while operating the system. If you need to open the cover to 
perform a maintenance or service procedure, make sure you first 
power off the analyzer and then disconnect the power supply.  

• Never tamper with laser components, even if you are replacing a 
defective laser. Exposure to laser light or high voltage may 
result. 

The United States Department of Health and Human Services warns 
against improper laser use, as follows: 

  Warning Use of controls or adjustments or performance of procedures other 
than those specified in your Antaris User’s Guide may result in 
hazardous radiation exposure. ▲ 
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Fire, explosion 
and burn hazards 

While Thermo Electron makes every effort to ensure that the 
analyzer, Thermo Electron gas cell and other Thermo Electron 
components and accessories comply with applicable safety 
regulations, components that can be operated under pressure such as 
the analyzer and gas cell can cause injury with improper handling or 
operation. Make sure your operators are properly trained before you 
allow them to use the system.  

To avoid a burn injury or the risk of fire or explosion while 
operating the system, follow these guidelines: 

• Desiccant. If the analyzer is desiccated, do not attempt to 
regenerate the desiccant packs. Regenerating spent desiccant 
packets can cause them to ignite. Follow the manufacturer’s 
instructions to dispose of desiccant packets properly. The 
desiccant is harmful if swallowed.  

• Purge gas. If the analyzer is purged, use a clean, nonflammable 
purge gas. Heat from the source or internal electrical components 
could ignite a flammable gas. The purge gas must be free of 
moisture, oil and other reactive or infrared-absorbing materials. 
We recommend using dry air supplied by a purge gas generator 
or pure air generator (available from Thermo Electron), or dry 
nitrogen. Other gases, even inert gasses such as argon (Ar), can 
damage the instrument or cause injury. See “Installing an 
optional purge kit” in “Section 4 System Maintenance and 
Service” in this guide and the Nicolet Antaris IGS Site and Safety 
Information guide for more information about purge gases and 
installing purge lines. The Purge Out port must be vented to a 
fume hood or other active venting system. Do not install valves 
that can be closed in the line between the Purge Out port and the 
venting system.  

• Air vents. Never block the air vents on the analyzer, temperature 
controller, power supply, rack enclosure or other cabinet. See the 
Nicolet Antaris IGS Site and Safety Information guide for 
information about air vent locations.  
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• Hot surfaces. Do not touch surfaces located near either of the 
following symbols. They are hot and can cause burns. 

 

• Operating temperature. Ensure that the operating temperature 
of the analyzer gas cell, gas cell heating jacket, gas lines and any 
other heating device used with the system is lower than the 
vaporization/flash point of any volatile materials that may be 
present in the laboratory environment.  

• Gas cell. Avoid overpressurizing the gas cell. Each Thermo 
Electron gas cell includes a check valve that prevents the cell 
from being overpressurized, which can cause it to explode. 
Maximum pressure specifications depend on gas cell size and the 
type of windows installed in the gas cell (see your gas cell user’s 
guide for details). The check valve is designed to open if the gas 
cell internal pressure exceeds the specified limit. Make sure the 
check valve is installed before you use the gas cell.  
 
If using a gas cell that does not come with a check valve, make 
sure your sampling configuration includes a pressure sensor or 
gauge so you can closely monitor the gas cell pressure. Never 
position a valve that can be closed between the pressure gauge 
and the gas cell. Also, protect your pressure gauge with a relief 
valve for pressures above the recommended maximum for the 
gas cell. See your gas cell user’s guide for the maximum 
recommended pressure. 

• Gas cell windows. Check gas cell windows regularly for damage 
due to aqueous or corrosive sample gases or uncontrolled 
humidity in your laboratory. Any damage to the gas cell 
windows reduces the maximum pressure for safe operation of the 
cell. Check the windows regularly and before you attempt 
pressures close to the specified limit. Replace windows that have 
any sign of damage or degradation. See your gas cell user’s 
guide for more information.  
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• Check valves. A check valve is provided on the Thermo 
Electron gas cells and on the closed-cycle MCT-A detector. 
Many commercially available gas supply cylinders also include a 
check valve. Never block a check valve. Inspect check valves 
regularly to ensure proper operation. Depending on the material 
that could be released through the check valve, you may need to 
vent the check valve to a fume hood or other active venting 
system. Never install a cap or valves that can be closed in the 
line between the check valve and the venting system. 
 
If you are sampling hazardous or noxious gases, be sure to vent 
the check valve using sample transfer lines. Contact Thermo 
Electron Customer Support if you need assistance.  

• Analyzing pure oxygen. Do not use your gas cell to analyze 
pure oxygen unless it is specifically designed and cleaned for use 
in oxygen-enriched environments. Introducing pure oxygen to a 
gas cell that is not oxygen clean may cause the cell to explode. 
Your gas cell user’s guide provides specifications for the cell’s 
intended use.  

• Analyzing flammable, corrosive or explosive gases. Avoid 
using the Antaris IGS to test flammable, corrosive or explosive 
gases. For gas analysis applications that involve flammable, 
corrosive or explosive gases, take care to use a suitable gas cell 
and plumbing (see “Plumbing the gas cell” in “Section 4 
Sampling Techniques” for more information) and make sure you 
vent the gas cell outlet and check valve away from the analyzer. 
The infrared source inside the analyzer is an ignition source. 
Provide a fume hood or other active venting system that is free of 
spark and other ignition sources and prevents flammable vapors 
from collecting in the atmosphere surrounding the analyzer. Use 
sample transfer lines to vent the gas outlet and check valve to the 
venting system. For added protection, we recommend the two-
zone purge option for your Antaris IGS. It is important to flush 
the cell with nitrogen between samples of corrosive gases. See 
“Chapter 4 Sampling Techniques” for instructions. 
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• Liquid nitrogen-cooled MCT detector. If your analyzer is 
equipped with an optional liquid nitrogen cooled MCT detector, 
take care when filling a vacuum bottle or the detector dewar. 
Liquid nitrogen is extremely cold and therefore potentially 
hazardous. Be careful not to contact the liquid nitrogen with your 
skin. Wear protective gloves and goggles and follow standard 
laboratory safety practices.  

• Closed-cycle MCT detector. If your analyzer is equipped with 
an optional closed-cycle MCT-A detector, be sure to read and 
follow all precautions described in the Material Safety Data 
Sheet that accompanies the detector. The PT-14 gas used to cool 
the detector is a flammable asphyxiant and can form an explosive 
mixture with air and oxidizing agents. Also, the gas lines 
connecting the detector and the refrigerant compressor are 
pressurized.  
 
Heed the following precautions to avoid an explosion or fire:  

  Never allow PT-14 gas to mix with oxygen, chlorine, 
bromine pentafluoride, nitrogen trifluoride, oxygen 
difluoride, chlorine dioxide, yellow mercuric oxide and other 
oxidizers, and do not use the Antaris IGS to analyze those 
materials. Mixtures of the materials listed above and the 
PT-14 refrigerant gas used to cool the closed-cycle detector, 
particularly at high temperatures or low pressures, have been 
known to explode.  

  Vent the MCT detector check valve away from the analyzer. 
The infrared source inside the analyzer is an ignition source 
and the detector refrigerant gas is flammable. Provide a fume 
hood or other active venting system that is free of spark and 
other ignition sources and prevents flammable vapors from 
collecting in the atmosphere surrounding the analyzer.  

  Leak check closed-cycle MCT-A detector systems regularly 
with soapy water. Never use a flame. Ensure that the 
refrigerant gas lines are isolated from any heat sources.  
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  Never loosen or disconnect the refrigerant gas lines or the 
compressor couplings. Avoid crimping and repeatedly 
bending or repositioning the refrigerant gas lines. Never heat 
the refrigerant gas lines.  

  Keep the work area well ventilated and free of ignition 
sources, including pilot lights and other flame sources, 
smoking, sparks, heaters, electrical equipment, and static 
discharge. Post work and storage areas with “No Smoking or 
Open Flames” signs.  

 The operating guide provided by the detector manufacturer 
includes instructions for properly installing and operating the 
closed-cycle MCT detector. See the Nicolet Antaris IGS Site and 
Safety Information guide for additional safety information. 
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Rack enclosure 
tip hazard 

Due to its weight, the rack mount version of the Antaris IGS can 
pose a rack enclosure tip hazard. Be sure that the rack is stable and 
will support the analyzer and gas cell with the drawer in the open 
position. To prevent the rack from falling forward, never open a 
drawer unless appropriate anti-tip extensions, feet or anchors are in 
place and can support the additional weight. Use anti-tip devices that 
were designed by your rack enclosure manufacturer or by a qualified 
structural engineer. See your Antaris IGS Site and Safety Information 
guide and the pamphlet, Installing the Antaris Rack Mount Kit, that 
came with the kit for more information.  

 

Electrical hazards Your system was designed with protective covers to prevent 
exposure to dangerous voltage and other electrical hazards. If you 
see either of the following symbols on the system, there is a risk of 
electric shock near the symbol.  
 

 
 

 Danger Only qualified factory-trained service representatives should attempt 
to service a component that carries either of these symbols.   

The “System Maintenance and Service” section of this document 
explains the maintenance and service procedures for the Antaris IGS. 
In that section, “Chapter 1 Maintenance” describes the maintenance 
procedures system operators are authorized to perform. Although the 
system operator can also perform the service procedures easily, it is 
recommended that only Thermo Electron service engineers or on-site 
maintenance personnel who have been trained by Thermo Electron 
perform those operations. Whenever service procedures are 
performed, there is a potential for injury or damage to sensitive 
components. Damage to components inside the analyzer will affect 
the performance of the system. 
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Heed the general precautions described below to avoid being injured 
by high voltage while operating the Antaris IGS. Additional safety 
precautions are provided in the step-by-step procedures for system 
maintenance and service.  

• If a protective cover on the analyzer or computer appears 
damaged, turn off the system and secure it against any 
unintended operation. Always examine the protective cover for 
transport stresses after shipping. 

• Before servicing the analyzer, turn off the power and disconnect 
the power cord from AC power.  
 
Many maintenance procedures also require that you turn off the 
power before you work on the analyzer.  

• After turning off the power and disconnecting the power cord, 
wait 5 minutes before performing a maintenance or service 
procedure. Even after the analyzer has been disconnected from 
all voltage sources, capacitors may remain charged for up to 
3 minutes. 
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Chemical hazards Many standard analytical methods are based on the use of solvents. 
Sample materials dissolved in solvents can be present in your 
laboratory, but special precautions must be taken when using 
solvents near the Antaris IGS.  

 
Caustic agents Analyzer components may be degraded by exposure to caustic 

agents or their vapors. To maintain the analyzer in safe working 
condition, do not use caustic agents near the instrument. Damage to 
the analyzer caused by the use of caustic agents is not covered by 
warranty.  

 
Volatile solvents If you use volatile solvents regularly, follow these guidelines:  

• Do not leave exposed solvents near the analyzer. 

• If analyzing solvents near the analyzer, take care to use sealed 
sample cells. 

• If possible, purge the analyzer. 

• Ensure that the operating temperatures of the analyzer gas cell, 
gas lines and heating jacket are lower than the vaporization/flash 
point of any volatile materials that may be present in the 
laboratory environment. 

These measures will help prolong the life of your analyzer and will 
eliminate the possibility of spectral interference caused by volatile 
solvent vapors. 
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Solvents 
containing halogenated 

hydrocarbons 

Chlorinated solvents, perfluorochlorinated solvents, and other 
materials containing halogenated hydrocarbons (for example, 
Freon®) are often used as solvents. The pyrolysis of these solvents 
by the infrared source in your analyzer may produce hydrochloric 
acid (HCl), hydrofluoric acid (HF), or phosgene (COCl2).  

Hydrochloric acid, hydrofluoric acid and phosgene are highly toxic 
and reactive. Hydrochloric acid and hydrofluoric acid are also highly 
corrosive and may cause accelerated corrosion of the metallic 
components in the analyzer if the seal on the optical compartment is 
not properly maintained or the concentration level of corrosive 
gasses in the air is excessively high due to improper sampling 
techniques.  

Heed the following precautions to avoid damaging the analyzer or 
injuring yourself from exposed solvents containing halogenated 
hydrocarbons: 

• If you plan to regularly use solvents containing halogenated 
hydrocarbons, be sure your work area is properly ventilated and 
maintain appropriate safety practices. 

• Do not leave exposed solvents, especially solvents that contain 
halogenated hydrocarbons, near the analyzer any longer than 
necessary. 
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Gas handling hazards The Antaris IGS uses gas to cool some optional infrared detectors 
and to eliminate water vapor, carbon dioxide and other airborne 
contaminants from the analyzer. In addition, compressed gas 
cylinders and other pressurized gas lines are frequently the source of 
samples the analyzer is used to study. These gases can pose serious 
hazards if they are handled, stored, or vented improperly.  

Note The Thermo Electron installation engineer cannot be responsible for 
configuring your gas handling system or connecting that system to 
the gas cell. We recommend that you consult a competent engineer 
or other qualified professional to tailor your configuration to your 
particular sampling needs and to ensure that the final configuration 
strictly adheres to applicable safety regulations.   

Sample gases may be hazardous, noxious, toxic, reactive, and/or 
asphyxiant. Be sure to read and follow the safety information found 
in the Material Safety Data Sheet or other documentation that 
accompanied the sample before you analyze it. Use a suitable gas 
cell and plumbing and vent hazardous, noxious, toxic, reactive, 
and/or asphyxiant gases using sample transfer lines. Make sure you 
consider both the gas cell and the gas cell window material to 
determine suitability for intended use. Contact the agency that 
regulates environmental safety at your location if you need 
assistance. 

The following are additional precautions for handling gas samples: 

• Analyzing pure oxygen. Do not use your gas cell to analyze 
pure oxygen unless it is specifically designed and cleaned for use 
in oxygen-enriched environments. Introducing pure oxygen to a 
gas cell that is not oxygen clean may cause the cell to explode. 
Your gas cell user’s guide provides specifications for the cell’s 
intended use.  

• Analyzing flammable, corrosive or explosive gases. If you are 
using the Antaris IGS to test flammable, corrosive or explosive 
gases, take care to use a suitable gas cell and plumbing and make 
sure you vent the gas cell outlet and check valve away from the 
analyzer. The infrared source inside the analyzer is an ignition  
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 source. Provide a fume hood or other active venting system that 
is free of spark and other ignition sources and prevents 
flammable vapors from collecting in the atmosphere surrounding 
the analyzer. Use sample transfer lines to vent the gas outlet and 
check valve to the venting system. For added protection, we 
recommend the two-zone purge option for your Antaris IGS.  

The following are general guidelines for the safe use and storage of 
compressed gases. Check with your fire, public safety, and other 
regulatory authorities for specific requirements for your location. 

• Wear eye protection when working with or near pressurized gas 
lines and cylinders. 

• When handling toxic and hazardous gases, be sure the work area 
is properly ventilated through a non-sparking fume hood, glove 
box, or ventilated cabinet.  

• Leave protective valve caps in place until the cylinder is 
connected to a regulator or manifold. Never lift a cylinder by the 
cap. 

• Always provide a legible label or marking that identifies the 
contents of a gas cylinder and lists any precautionary warnings. 

• Inspect gas cylinders regularly for corrosion, valve damage or 
leaks, and evidence of tampering. Never use a flame to detect 
leaks of flammable gas. 

• Wherever practical, keep the gas cylinder storage area dry, cool, 
well ventilated, and fire resistant. Never store cylinders in 
continuous dampness or near salt or other corrosive chemicals. 

• Store gas cylinders in an upright position and secure them 
against tipping or dropping. 

• Protect cylinders from being struck, dented, scratched, cut or 
abraded. 
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• Store charged and empty cylinders separately. Never store gas 
cylinders near highly flammable or combustible substances, live 
wires, electrical third rails, or near ground wires leading to or 
from electrical equipment. 

• Regulate the flow of gas from the canisters into the analyzer so 
that the pressure and flow rate never exceed the specifications for 
the gas cell and gas manifold. 
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3 Getting Started 

Follow the instructions in this chapter to prepare your Nicolet 
Antaris IGS for operation. The chapter covers the following topics: 

• Checking the desiccant. This section describes how to check the 
humidity indicator on the instrument side panel and explains 
when to change the desiccant. The desiccant protects the 
system’s optical components by reducing the amount of water 
vapor inside the analyzer.  

• Setting optional purge. This section demonstrates how to check 
the pressure regulator and flow meter on systems that are purged 
(optional).  

• Plumbing the gas cell. This section demonstrates the path of 
sample gas into and out of the gas cell and explains the proper 
method to plumb the gas cell inlet valve, outlet valve, and check 
valve.  

• Turning on the system components. This section provides 
instructions for turning the system components on and off.  

• Cooling the detector (MCT detectors only). This section 
explains how to cool the optional MCT detectors before using 
them to collect data.  

• Starting RESULT software. This section demonstrates how to 
start RESULT software. RESULT is Thermo Electron’s dedicated 
analysis software package for industrial analyzers. You can use 
RESULT to collect data from any of the gas cells available with 
your Antaris IGS. 

• Testing instrument performance. This section explains how to 
use RESULT Operation software to run an instrument 
performance check. When compared to previous instrument 
check spectra, these tests are helpful in determining whether a 
problem exists with your instrument.  
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Checking 
the desiccant 

If you have the sealed and desiccated version of the Antaris IGS, the 
internal components are protected with a bag of desiccant located 
behind the instrument side panel. The desiccant protects the system’s 
optical components by reducing the amount of water vapor inside the 
analyzer.  

Keep all covers closed tightly unless you are performing a 
maintenance or service procedure. If you remove the gas cell for 
longer than 30 minutes, make sure you block the openings to the 
sample beam path to maintain a tight seal. We recommend that you 
tape a piece of plastic over each opening, or seal the entire opening 
with cellophane or other plastic tape.  

Check the round, blue indicator on the instrument side panel 
monthly (or every two months if the analyzer is not used regularly).  
 

 

If you are not purging the 
analyzer, keep the cover 

closed and maintain a tight 
seal between the analyzer 

and gas cell. This will help 
extend the life of the 

desiccant packet and protect 
the analyzer from 

contaminants and moisture. 
 

If you have the rack mount 
configuration of the 

Antaris IGS, the front panel 
must be open and the drawer 

extended to access the 
humidity indicator. 

Humidity indicator

Desiccant pack
(behind front panel)
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Change the desiccant if the indicator has turned pink. See “Checking 
And Changing Desiccant” in “Section 4 System Maintenance and 
Service” for instructions. 

 Caution The desiccant packets supplied with the analyzer cannot be dried or 
regenerated safely. Avoid burn and fire hazards. Do not attempt to 
regenerate spent desiccant packets.   

 
 Warning The desiccant is harmful if swallowed. Follow the manufacturer’s 

instructions to dispose of desiccant packets properly.   
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Setting 
optional purge 

If your analyzer is equipped with the optional instrument purge kit, a 
purge regulator is attached to the instrument Purge In connector on 
the analyzer rear panel. The analyzer pressure regulator should be set 
to 20 pounds per square inch (psi) and the flow meter should read 
approximately 20 standard cubic feet per hour (SCFH).  
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Adjustment knob

 

Read this section only  
if you purchased the purge  

option for your analyzer. 

If you need to adjust the flow rate, or if your application requires a 
different flow rate, follow the instructions provided in “Section 4 
System Maintenance and Service.” 

 Danger Never use a flammable gas to purge the analyzer. Heat from the 
source or internal electrical components could ignite a flammable 
gas. The purge gas must be free of moisture, oil and other reactive or 
infrared-absorbing materials. We recommend using dry air supplied 
by a purge gas generator or pure air generator (available from 
Thermo Electron), or dry nitrogen. Other gases, even inert gasses 
such as argon (Ar), can damage the instrument.   

If your Antaris IGS includes the two-zone purge option, the sample 
beam path compartment is sealed and purged independently for 
added protection if a gas cell window seal fails during an experiment 
(recommended for frequent use of potentially corrosive or 
flammable gas samples). These systems have a separate set of purge 
ports (Purge In/Purge Out) located on the back of the sample beam 
path compartment and a separate pressure regulator.  
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The pressure regulator for the sample beam path compartment 
should be set to 10 pounds per square inch (psi) and the flow meter 
should read approximately 10 standard cubic feet per hour (SCFH).  

We recommend that you leave the purge on at all times (even when 
the instrument is powered off). This keeps the analyzer free of 
undesirable gases, protects the optics, and improves the system’s 
thermal stability.  

The Purge Out connector(s) must be vented to a fume hood or other 
active venting system. For detailed information about installing 
purge equipment and inspecting and changing the purge gas filter, 
see “Section 4 System Maintenance and Service.”  
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Plumbing 
the gas cell 

Use gas cell components and plumbing that are appropriate for your 
sample gas. See your gas cell user’s guide for gas cell specifications 
and compatibility. If you need assistance, contact a qualified 
professional from a competent source. Your gas supplier should be 
able to provide design assistance or direct you to a competent 
consultant. The liability associated with an improperly designed gas 
sampling system can far outweigh the cost of professional design 
assistance. 

If your analyzer includes a Thermo Electron gas cell, the installation 
engineer should have installed the gas cell along with the analyzer. If 
you are using a gas cell from another manufacturer, have your in-
house service engineer install the gas cell in the analyzer. See the 
user’s guide that came with the gas cell for installation instructions. 
Call Thermo Electron technical support with any questions to avoid 
injuring yourself or damaging the instrument or gas cell. 

Gas cells typically provide a gas inlet and gas outlet for connecting 
sample transfer lines to and from the gas cell. Many gas cells also 
include a check valve, including the Thermo Electron 10- and 
2-meter cells available for the Antaris IGS. A check valve prevents 
the cell from being overpressurized, which can cause it to explode. 
Maximum pressure specifications depend on gas cell size and the 
type of windows installed in the gas cell (see your gas cell user’s 
guide for details). The check valve is designed to open if the gas cell 
internal pressure exceeds the specified limit.  
 
If your gas cell comes with a check valve, make sure the check valve 
is installed before you use the gas cell. Inspect the check valve 
regularly to ensure proper operation. See your gas cell user’s guide 
for details. Never install a cap or valves that can be closed in the line 
between the vent and the check valve.  
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If using a gas cell that does not include a check valve, use a pressure 
sensor or gauge so you can closely monitor the gas cell pressure and 
never position a valve that can be closed between the pressure gauge 
and the gas cell. Also, protect your pressure gauge with a relief valve 
for pressures above the recommended maximum for the gas cell. See 
your gas cell user’s guide for the maximum recommended pressure. 

If you are sampling hazardous, noxious, toxic, reactive, or 
asphyxiant gases, vent the gas outlet and check valve to a fume hood 
using sample transfer lines. If the sample gas is flammable, you must 
provide an active venting system that is free of spark and other 
ignition sources and prevents flammable vapors from collecting in 
the atmosphere surrounding the analyzer. Contact the agency that 
regulates environmental safety at your location if you need 
assistance.  

Note The Thermo Electron gas cells can be configured with imperial or 
metric fittings to accommodate the plumbing fixtures in your 
facility. The imperial fittings are standard. Each gas cell includes a 
set of imperial/metric adapters to ensure successful installation if you 
did not order the correct configuration of the gas cell.   

To plumb the Thermo Electron fixed-pathlength gas cells: 

1. If you have the rack mount configuration of the Antaris IGS, 
open the rack front panel and extend the drawer to access 
the gas cell. 

 Caution Be sure that the rack is stable and will support the analyzer and gas 
cell with the drawer in the open position. The rack should be 
mounted to the ceiling or wall or use external supports that can be 
pulled out to support the additional weight and prevent the rack from 
falling forward.   
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Rotate both knobs counter clockwise to unlatch the panel. The 
drawer slides in and out easily. See “Opening and closing the 
drawer” in “Section 4 System Maintenance and Service” for 
detailed instructions. 
 

Source

Laser

Scan

Power

Source

Laser

Scan

Power

Source

Laser

Scan

Power

Rotate counter
clockwise

Lower panel

Slide rack out  
 

 Danger Sample gases may be hazardous, noxious, toxic, reactive, and 
asphyxiant. Be sure to read and follow the safety information found 
in the Material Safety Data Sheet or other documentation that 
accompanied the sample before you plumb the gas inlet line. 
 
If your analyzer is equipped with a closed-cycle MCT detector, do 
not use the system to analyze oxygen, chlorine, bromine 
pentafluoride, nitrogen trifluoride, oxygen difluoride, chlorine 
dioxide, yellow mercuric oxide and other oxidizers. Mixtures of the 
materials listed above and the PT-14 refrigerant gas used to cool the 
closed-cycle detector, particularly at high temperatures or low 
pressures, have been known to explode.   
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2. Connect the sample gas to the gas inlet valve. 

Gas outlet
valve

Gas outlet
valve

Gas inlet
valve

Gas inlet
valve

Check
valve

2 meter gas cell

10 meter gas cell

Check
valve
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 Danger If you are sampling hazardous, noxious, toxic, reactive, or 
asphyxiant gases, vent the gas outlet and check valve to a fume hood 
using sample transfer lines. If the sample gas is flammable, you must 
provide an active venting system that is free of spark and other 
ignition sources and prevents flammable vapors from collecting in 
the atmosphere surrounding the analyzer. Contact the agency that 
regulates environmental safety at your location if you need 
assistance.   

3. Connect the gas outlet valve to an appropriate vent for your 
sample gas. 
 

 Danger Never install a cap or valves that can be closed in the line between 
the vent and the check valve. The gas cell windows can explode if 
the gas cell is overpressurized and the check valve malfunctions.  
 
If using a gas cell that does not include a check valve, use a pressure 
sensor or gauge so you can closely monitor the gas cell pressure and 
never position a valve that can be closed between the pressure gauge 
and the gas cell. Also, protect your pressure gauge with a relief valve 
for pressures above the recommended maximum for the gas cell. See 
your gas cell user’s guide for the maximum recommended pressure.   

4. Connect the check valve to an appropriate vent for your 
sample gas. 
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Turning on 
the system 

components 

We recommend that you keep your analyzer on at all times, unless 
the building is subject to power outages or you need to perform a 
service or maintenance procedure. Leaving the system on keeps it 
stable and gives you the most consistent results. If you must turn the 
analyzer off, allow it to stabilize for at least one hour before 
collecting spectra. 

 Warning Always follow the safety precautions in this manual and in the 
Nicolet Antaris IGS Site and Safety Information guide and gas cell 
user’s guide that came with your system whenever you use the 
analyzer.   

Follow these steps to turn on the system components: 

 Caution Be sure the power switch is in the off (O) position before you 
connect the power supply to your analyzer.   

1. If the power supply is not already connected, connect it. 

If you have the desktop configuration of the Antaris IGS, the 
power supply is external. If the power supply is disconnected, 
see “Reconnecting the power supply” in “Section 4 System 
Maintenance and Service” for instructions.  
 
If you have the rack mount configuration of the Antaris IGS, the 
power supply is securely mounted on the rack drawer and should 
already be connected to the analyzer.  
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2. Make sure any accessories you plan to use, such as a gas cell 
heating jacket or temperature controller, are installed.  

See “Section 5 Accessories and Options” for information about 
the optional components and accessories included with your 
instrument.  
 

3. Turn on the analyzer main power switch.  

I = On 
O = Off 

If you purchased the desktop analyzer configuration, the main 
power switch is located on the external power supply.  

Power switch
 

3-32       Section 3  Antaris Sampling 



If you have the rack mount configuration, the power switch is 
located on the rack front panel.  

Power switch

Source

Laser

Scan

Power

 

When you turn on the analyzer, the four status indicators—
Power, Scan, Laser, and Source—flash in various sequences as 
the system runs through its diagnostic routines. When the 
routines are finished, the power, laser, and source indicators stay 
lighted. The scan indicator flashes with each scan of the 
interferometer. 

After you turn on the analyzer, let it stabilize for at least one hour 
before collecting spectra. 
 

4. Turn on the printer and then the computer. 

Turn on the printer and computer as explained in the 
documentation that came with those components.  
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 Danger Prevent fire and explosion. Ensure that the operating temperatures of 
the analyzer gas cell, gas lines and heating jacket are lower than the 
vaporization/flash point of any volatile materials that may be present 
in the laboratory environment.    

5. If the instrument is equipped with a temperature controller, 
turn on the temperature controller power switch.  

The power switch is typically located on the temperature 
controller back or side panel as shown in the example below. See 
the operating guide that came with your temperature controller 
for specific instructions.  

Note If you have the rack mount configuration of the Antaris IGS, the 
main analyzer power switch on the rack front panel also turns on the 
temperature controller.   

 
 

Power switch

Temperature
controller
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Important Avoid cell failure. The heating option kit may be capable of heating 
the gas cell to temperatures above 185°C (365°F). Do not heat the 
gas cell to temperatures above 185°C (365°F). If you damage the 
endplate seals, you must contact your Thermo Electron service 
representative to have them replaced before you can safely use the 
gas cell again.   

 
Important When heating the gas cell, maintain a positive flow of purge gas (dry 

air or nitrogen) or sample gas through the cell so that molecules are 
not burned into the windows, mirrors, and cell walls.   

 
Note If the Power, Laser, and Source indicators flash or do not light at all, 

or if the Scan indicator does not light, turn the analyzer power off 
and then on. If that does not solve the problem, contact Thermo 
Electron at one of the numbers below. Outside the U.S.A. call your 
Thermo Electron representative. Telephone numbers for all Thermo 
Electron sales and support offices are provided with your system. A 
current listing is also maintained on the Thermo Electron web site.  

Phone: 1-800-642-6538 (U.S.A.) or  
 +608-273-5015 (worldwide) 

Fax: +608-273-5045 (worldwide) 

E-mail: techsupport.analyze@thermo.com 

World Wide Web:  http://www.thermo.com/spectroscopy 
 
 

Turning off 
system components 

Reverse the order given in the preceding procedure when you turn 
off system components: 

1. Log off and then close any software applications that are open. 

2. Turn off the computer.  

3. Turn off the printer.  

4. Turn off analyzer (leave the power supply connected).  

5. If the gas cell has a temperature controller, turn off the 
temperature controller power switch. (Skip this step if you have 
the rack mount configuration of the Antaris IGS.) 
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Cooling the detector The MCT detectors require cooling with liquid nitrogen or another 
agent for proper operation. Two standard MCT detector types are 
available for the Antaris IGS, including:  

• MCT-A detector cooled with liquid nitrogen, which provides 
usable data in the range between 11,700 and 600 cm-1 (between 
855 and 16,667 nm). If you purchased this detector option, the 
detector must be cooled with liquid nitrogen before you use it to 
collect data. The dewar is located next to the analyzer front panel 
and holds approximately 750 mL of liquid nitrogen. See “Filling 
the detector dewar” in “Maintaining a liquid nitrogen-cooled 
MCT detector” of “Section 4 System Maintenance and Service” 
for instructions.  

MCT-A detector
dewar

 

 Warning Liquid nitrogen is extremely cold and therefore potentially 
hazardous. Avoid contact with skin. Wear protective clothing and 
follow standard laboratory safety practices to prevent injury. Liquid 
nitrogen can be hazardous if handled in an insufficiently ventilated 
room.   

 The detector stays cool for approximately 18 hours after the 
dewar has been filled with liquid nitrogen. After you fill the 
dewar, allow the detector to cool at least 30 minutes before 
collecting spectra.  
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• Closed-cycle MCT-A detector, which provide usable data in the 
range between 11,700 and 600 cm-1 (between 855 and 
16,667 nm). This detector uses a continuous flow of compressed 
gas to cool the detector element.  
 
If you purchased this detector option, the detector is located next 
to the analyzer front panel. Two lines connect the compressor to 
the detector canister. When the compressor is running, it 
provides a continuous flow of coolant around the detector 
element.  
 

Closed cycle
MCT-A detector

 
 

 Be sure you read and follow all precautions described in the 
Material Safety Data Sheet that accompanies the detector and in 
the Nicolet Antaris Site and Safety Information guide and the 
guide that came with the detector. The PT-14 gas used to cool 
the detector is a flammable asphyxiant and can form an explosive 
mixture with air and oxidizing agents. Also, the gas lines 
connecting the detector and the refrigerant compressor are 
pressurized.  
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 Danger Never allow PT-14 gas to mix with oxygen, chlorine, bromine 
pentafluoride, nitrogen trifluoride, oxygen difluoride, chlorine 
dioxide, yellow mercuric oxide and other oxidizers, and do not use 
the Antaris IGS to analyze those materials. Mixtures of the materials 
listed above and the PT-14 refrigerant gas used to cool the 
closed-cycle detector, particularly at high temperatures or low 
pressures, have been known to explode.  
 
Vent the MCT detector check valve away from the analyzer. The 
infrared source inside the analyzer is an ignition source and the 
detector refrigerant gas is flammable. Provide a fume hood or other 
active venting system that is free of spark and other ignition sources 
and prevents flammable vapors from collecting in the atmosphere 
surrounding the analyzer.  
 
Leak check closed-cycle MCT-A detector systems regularly with 
soapy water. Never use a flame. Ensure that the refrigerant gas lines 
are isolated from any heat sources.  
 
Never loosen or disconnect the refrigerant gas lines or the 
compressor couplings. Avoid crimping and repeatedly bending or 
repositioning the refrigerant gas lines. Never heat the refrigerant gas 
lines.  
 
Keep the work area well ventilated and free of ignition sources, 
including pilot lights and other flame sources, smoking, sparks, 
heaters, electrical equipment, and static discharge. Post work and 
storage areas with “No Smoking or Open Flames” signs.    
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 Thermo Electron provides the closed-cycle cooling option, but 
does not manufacture the equipment. See the detailed user’s 
guide that came with the detector for information about detector 
safety and operation. After you start the flow of coolant, allow 
the detector to cool at least 12 hours before collecting spectra.  

 The PT-14 compressed gas used to cool the detector requires 
periodic recharging. Maintenance on the cooling system should 
be performed as specified by the manufacturer. For details, refer 
to the manufacturer’s documentation provided with the 
compressor or contact Thermo Electron technical support.  

You may have another nonstandard MCT or other detector from 
Thermo Electron. In that case, look for operating instructions in a 
separate detector user’s guide located in “Section 5 Accessories and 
Options.”  
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Starting 
RESULT software 

RESULT is Thermo Electron’s dedicated analysis software package 
for industrial analyzers. You can use RESULT to collect data from 
any of the gas cells available with your Antaris IGS. 

RESULT is comprised of the following two software applications: 

• RESULT Operation. This application provides an intuitive, easy-
to-use graphical interface for routine sample analysis.  

• RESULT Integration. This is a sophisticated yet easy-to-use 
development package for setting up controlled operating 
environments for routine sample analysis.  

You may use the Quick Collect feature of either application to 
collect data, or you can set up a custom analysis in RESULT 
Integration and then transfer the analysis to RESULT Operation for 
routine operation. This section describes how to start both 
applications. For details on how to use the Quick Collect and other 
features of RESULT Operation or RESULT Integration, see the tabbed 
section with the corresponding name. A tutorial on using Quick 
Collect to collect data is provided later in this section. 

 
Starting RESULT Operation Before you can log on to the computer workstation, you must receive 

a Windows® user name and password from your Windows 
administrator. If you are not a RESULT administrator, then the 
RESULT software administrator must also add your logon information 
to the RESULT user list.  

After you log on to the workstation, depending on how your 
workstation has been configured, RESULT Operation may start 
automatically.  

To start RESULT Operation if the software has not been configured to 
start automatically: 

 
1. Double-click the RESULT Operation shortcut on your 

workstation desktop. 

-or- 
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If the RESULT Operation shortcut does not appear on your 
desktop:  

  Open the Windows Start menu by choosing Start on the 
Windows taskbar. 

  Point to Programs in the Start menu. 

  Point to the Thermo program group. 

  Choose the RESULT Operation program, as shown below. 
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Depending on how the software has been configured, RESULT 
may open a dialog box asking for your password, as shown 
below.  

 

 
2. Enter your Windows password, and then choose OK. 

The password you entered must match your Windows password 
exactly, including the letter case.  

Note You are given three attempts to enter your Windows password 
correctly. If, after the third attempt, the software cannot verify your 
Windows password, the software displays the following message:  

 

See your RESULT software administrator if you are unable to start the 
software.   
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If RESULT was able to verify that your password matches your 
Windows password, then the software will start and the RESULT 
Operation main window will appear on the screen, as shown below. 

 

RESULT Operation software main window 

 
Starting 

RESULT Integration  
Before you can log on to the computer workstation, you must receive 
a Windows user name and password from your Windows 
administrator.  

To start RESULT Integration software:  

 
1. Double-click the RESULT Integration shortcut on your 

workstation desktop. 
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-or- 

If the RESULT Integration shortcut does not appear on your 
desktop:  

  Open the Windows Start menu by choosing Start on the 
Windows taskbar. 

  Point to Programs in the Start menu. 

  Point to the Thermo program group. 

  Choose the RESULT Integration program, as shown below. 
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After you have successfully started RESULT Integration, the RESULT 
main window appears on the screen, as shown below. 

 

RESULT Integration software main window 
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Testing instrument 
performance 

RESULT Operation software contains an Instrument Check feature 
that runs an instrument performance test. Before running the 
performance test, power on the analyzer and make sure the 
instrument has remained on for at least an hour to stabilize.  

To run the instrument check: 

1. Log on to RESULT Operation software. 

See “Starting RESULT Software” in the previous section for 
instructions to log on to the software. 

 
2. Choose the Maintenance menu from the RESULT Operation 

main window. 

Note If the Maintenance menu does not appear in the RESULT main 
window, then you cannot access the Instrument Check feature. See 
your RESULT software administrator.   

 
3. Choose the Instrument Check option from the Maintenance 

menu. 

The software opens the Instrument Check dialog box.  

 
 

3-46       Section 3  Antaris Sampling 



4. If Gas Cell is not already selected, select that option from the 
Sample Type drop-down list. 

 
5. Choose OK to start the instrument check. 

While the instrument check is running, the status indicator on the 
lower left side of the RESULT Operation main window shows the 
status of the instrument check. 

 

As each spectrum is collected, the software creates a report. The 
title of each report appears in the report navigation frame, as 
shown below. 

 

You can view a report by selecting the report name. The selected 
report opens in the display area. 

See “Chapter 5 System Maintenance” in “Section 3 RESULT 
Operation Software” of your RESULT User’s Guide for information 
about archiving the test data, requiring digital signatures for the data, 
and creating a service log entry of the test. The System Maintenance 
chapter also contains example spectra with a description of each. 
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Where to go next You are finished preparing the analyzer for operation. If you are 
ready to begin running samples, proceed to “Chapter 4 Sampling 
Techniques” and “Chapter 5 Your First Experiment.” For step-by-
step instructions to set up a gas analysis workflow that you can 
transfer from lab to lab, read “Section 2 Your First Analysis.” 
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4 Sampling Techniques 

The Nicolet Antaris IGS is a dedicated analyzer for FT-IR 
transmission analysis of gas samples. The available analyzer 
configurations can accommodate transmission analysis of discrete 
gas samples and process streams for gas component concentrations, 
gas combustion products, and gas contaminants. 

Transmission spectroscopy measures the percentage of light 
transmitted through a sample. When collecting data from gas 
samples, the analyzer directs the infrared beam through an 
interferometer (or modulator), then through the sample beam path 
and gas cell and on to a dedicated detector.  

As with all forms of analysis, the quality and accuracy of the results 
you get from your analyzer will be significantly improved with 
proper and consistent sampling techniques. This chapter provides an 
overview of the sampling process and explains the basic methods for 
sampling gases. It also describes how to fill and empty the gas cell 
using the various sampling methods. 

Note The typical sampling configurations shown in this chapter are not 
intended as a design handbook. Consult a competent engineer or 
other qualified professional to tailor your configuration to your 
particular sampling needs.   
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Compatible samples The gas cell and gas cell windows are the defining elements for 
compatibility with various sample materials. Most gas cell 
manufacturers offer a selection of window materials, typically KBr 
(potassium bromide), BaF2 (barium fluoride) and ZnSe (zinc 
selenide), that differ in chemical resistance and spectral range. The 
gas cell may also be subject to various processes for removing 
particulates that, when combined with oxidizing, corrosive or toxic 
gases, could cause injury or damage the cell. If you plan to analyze 
pure oxygen, make sure the gas cell meets specifications for oxygen 
cleaning.  

See your gas cell user’s guide for information about any special 
cleaning processes or standards that apply. The guide should also 
provide spectral range specifications for each gas cell window 
material.  

The chemical resistance of the standard window materials is fairly 
well known. In general, KBr windows are more susceptible to water 
vapor damage than are BaF2 windows, and ZnSe windows are 
impervious to water. On the other hand, ZnSe windows are more 
susceptible to corrosion than are KBr windows, and BaF2 windows 
are resistant to most types of corrosive samples.  

If you analyze samples with a high degree of moisture, ZnSe 
windows are probably best suited for your system. You may also 
want to obtain ZnSe windows if you have difficulty controlling the 
humidity in your laboratory and are not purging the gas cell and 
sample beam path compartment with a dry purge gas. However, 
ZnSe windows are not recommended for corrosive conditions. 

If you want to measure gas samples that are corrosive, use BaF2 or 
KBr windows or windows with similar properties of chemical 
resistance. See the user’s guide provided by the gas cell 
manufacturer for chemical resistance specifications of the window 
materials they offer. Take care to flush the gas cell between samples 
of corrosive samples and make sure the analyzer is purged. We also 
recommend the two-zone purge option for the analyzer, which 
prevents any sample gas from leaking into the analyzer if a gas cell 
window seal fails during an experiment.  
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Important It is your responsibility to ensure that any sample you introduce to 
the Antaris IGS is compatible with the installed gas cell and the gas 
cell window material. If you are unsure whether a sample is 
compatible, consult a competent engineer or other qualified 
professional. Damage to a Thermo Electron-supplied gas cell due to 
an incompatible sample is not covered under warranty.   

 
 Danger Do not use your gas cell to analyze pure oxygen unless it is 

specifically designed and cleaned for use in oxygen-enriched 
environments. Introducing pure oxygen to a gas cell that is not 
oxygen clean may cause the cell to explode. Your gas cell user’s 
guide provides specifications for the cell’s intended use.   

 
 Danger If you are using the Antaris IGS to test flammable, corrosive or 

explosive gases, take care to use a suitable gas cell and plumbing and 
make sure you vent the gas cell outlet and check valve away from 
the analyzer. The infrared source inside the analyzer is an ignition 
source. Provide a fume hood or other active venting system that is 
free of spark and other ignition sources and prevents flammable 
vapors from collecting in the atmosphere surrounding the analyzer. 
Use sample transfer lines to vent the gas outlet and check valve to 
the venting system. For added protection, we recommend the two-
zone purge option for your Antaris IGS.   

 
 Danger Sample gases may be hazardous, noxious, toxic, reactive, and 

asphyxiant. Be sure to read and follow the safety information found 
in the Material Safety Data Sheet or other documentation that 
accompanied the sample before you plumb the gas inlet line. Use a 
suitable gas cell and plumbing and vent hazardous, noxious, toxic, 
reactive, and/or asphyxiant gases using sample transfer lines. 
 
If your analyzer is equipped with a closed-cycle MCT detector, do 
not use the system to analyze oxygen, chlorine, bromine 
pentafluoride, nitrogen trifluoride, oxygen difluoride, chlorine 
dioxide, yellow mercuric oxide and other oxidizers. Mixtures of the 
materials listed above and the PT-14 refrigerant gas used to cool the 
closed-cycle detector, particularly at high temperatures or low 
pressures, have been known to explode.   
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Sampling process The sampling process for gases consists of collecting a background 
spectrum and then collecting a sample spectrum. A background 
spectrum is a measure of the system’s response without a sample in 
place. The background accounts for the features in the sample data 
which are due to the instrument itself. The background spectrum 
includes information on the output of the infrared light source, the 
response of the detector, any atmospheric gases that have not been 
purged from the system, and any other characteristics of the analyzer 
and gas cell. When a sample is added to the gas cell, the spectrum 
that is collected contains spectral information from the sample plus 
spectral information from the system itself (the background). The 
background spectrum is stored in the computer’s memory and 
ratioed out of the sample spectrum so that the spectral features in the 
final spectrum are due solely to the sample.  

 

Changing 
sampling parameters 

When you analyze gases quantitatively, there are several variables 
that must be controlled or known in order to get reliable, 
reproducible results:  

• Temperature 

• Pressure 

• Pathlength. 

If the cell temperature, cell pathlength or cell pressure changes, the 
number of molecules in the path of infrared light changes. This can 
have a disastrous effect on quantitation if not accounted for in the 
calibration and analysis steps of running samples. This is because the 
basis of quantitation is Beer’s law (A = a • b • c, where A is the 
absorbance, a is the absorptivity, b is the pathlength of the sample, 
and c is the concentration of the sample). 
 

Changing pathlength Each gas cell includes a set of internal mirrors that reflect the 
infrared beam back and forth along the length and width of the cell. 
Since a gas sample will be uniformly dispersed within a gas cell 
once the cell has stabilized, this design allows the beam plenty of 
opportunities to interact with the sample.  
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Pathlength refers to the distance the infrared beam travels within the 
gas cell while interacting with a gas sample. For example, when a 2-
meter gas cell is installed in the Antaris IGS, the beam enters the gas 
cell and travels approximately 2 meters before exiting the cell.  

Each Thermo Electron gas cell comes with a calibrated pathlength 
value. Use Instrument Status in the Maintenance menu of RESULT 
Operation software to see the pathlength value for the currently 
installed gas cell. See “Chapter 5 System Maintenance” in 
“Section 3 RESULT Operation Software” of your RESULT User’s 
Guide for more information about Instrument Status. Your gas cell 
user’s guide explains how to update the pathlength value in the 
software if you install a new gas cell.  

For the best quantitative results, set up your quantitative method so it 
uses known pathlength values and enter the pathlengths used to 
collect the calibration spectra in the quantitative method. (If you use 
the Antaris IGS to collect the calibration spectra and TQ Analyst 
software to create the method, TQ Analyst will read the pathlength 
values saved with the collected spectra.)  

When collecting sample spectra with the Antaris IGS, the software 
can save the pathlength of the installed gas cell with each collected 
spectrum. The quantitative method can use the stored pathlength 
values to calculate component concentrations in the samples. If the 
sample spectra do not include the pathlength information, the 
quantitative method can be set up to prompt for the pathlength used 
to collect each sample and use that value in the component 
calculations.  

 
Changing temperature The temperature of the gas must remain constant as the gas moves 

through the sampling system and gas cell. This is especially true at 
elevated temperatures. Gases are less dense when heated and denser 
when cool. If you allow the temperature to rise or fall during data 
collection, the gas will appear less or more concentrated, thereby 
changing any quantitative measurements if temperature changes are 
not taken into consideration.  
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Maintaining a constant temperature with a heating jacket is a good 
practice to ensure quantitative accuracy. Before you begin 
quantifying sample gases, make sure the gas cell reaches and 
maintains the temperature setpoint value you have selected for that 
particular sample gas. Thermo Electron offers a heating option kit 
that includes a heating jacket and temperature sensor. A temperature 
controller is also available.  

When running quantitative experiments using samples and 
calibration standards that cannot be measured at the same 
temperature, make sure you take an accurate temperature reading for 
each sample and standard. Enter the temperature values for the 
standards in your quantitative method. (If you use the Antaris IGS to 
collect the calibration spectra and TQ Analyst software to create the 
method, TQ Analyst will automatically read the temperature values 
if they were saved with the collected spectra.)  

When collecting sample spectra with the Antaris IGS, the software 
can save the temperature of the installed gas cell with each collected 
spectrum. The quantitative method can use the stored temperature 
value to account for any difference in temperature between the 
sample and standards when calculating component concentrations in 
the sample. If the sample spectra do not include the temperature 
information, the quantitative method can be set up to prompt for the 
temperature used to collect each sample and use that value in the 
component calculations.  
 

Changing pressure For the best quantitative results, fill the gas cell to the same pressure 
each time you collect a sample or calibration standard. Consistent 
pressure ensures that the density of the gas in the gas cell is 
approximately the same each time a sample or standard is measured.  

Consistent pressure is also important since the spectral features of a 
compound can change with pressure due to an effect called pressure 
broadening. This refers to changes in band widths and intensities 
with changes in pressure. At higher pressures, bands may be broader 
and taller than at lower pressures. Typically, pressure broadening is 
more prevalent for smaller-molecule compounds, such as methane, 
than for larger-molecule compounds.  
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You should be aware of the following situations when 
inconsistencies in cell pressure may occur. 

• Ambient air pressure varies with weather conditions. Therefore, 
filling the cell to ambient pressure does not guarantee consistent 
cell pressures. 

• Opening and closing the inlet or outlet valve changes the amount 
of gas flowing through the gas cell, and therefore, the pressure 
inside the gas cell.  

The best way to ensure consistent pressure is to use a pressure sensor 
or gauge to monitor the cell pressure. Before you begin quantifying 
sample gases, make sure the gas cell reaches and maintains the 
pressure setpoint value.  

Note If you are using a pressure gauge to monitor the gas cell pressure, fill 
the gas cell to a level that is slightly below ambient pressure and 
record the reading on the pressure gauge. The next time you analyze 
sample gas, fill the gas cell to the same level on the pressure gauge. 
This will allow you to fill the cell to the same pressure every day, 
even with fluctuations in atmospheric pressure.   

When running quantitative experiments using samples and 
calibration standards that cannot be measured at the same pressure, 
make sure you take an accurate pressure reading for each sample and 
standard. Enter the pressure values for the standards in your 
quantitative method. (If you use the Antaris IGS to collect the 
calibration spectra and TQ Analyst software to create the method, 
TQ Analyst will automatically read the pressure values if they were 
saved with the collected spectra.)  

When collecting sample spectra with the Antaris IGS, the software 
can save the pressure of the installed gas cell with each collected 
spectrum. The quantitative method can use the stored pressure value 
to account for any difference in pressure between the sample and 
standards when calculating component concentrations in the sample. 
If the sample spectra do not include the pressure information, the 
quantitative method can be set up to prompt for the pressure used to 
collect each sample and use that value in the component 
calculations.  
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Minimizing carryover Bad sampling procedures can lead to the contamination of a sample 
analysis with carryover from a previous sample. You can 
significantly reduce sample-to-sample contamination by flushing the 
cell with a gas that has no infrared absorption such as nitrogen, or by 
using a vacuum pump to remove residual gases from the gas cell.  

You may also have problems with sample-to-sample carryover if 
you use the same pressure regulator with different sample gases. 
Traces of the sample gas may remain in the regulator when you 
move the regulator from one gas source to another. To minimize 
sample-to-sample carryover, flow the new gas through the regulator 
and sampling lines to remove all traces of the previous sample gas. 
 

Preventing 
condensation 

When running gas cell experiments at elevated temperatures, take 
care to preheat the sample lines and gas cell and allow those 
components to stabilize before introducing the sample or background 
material. If the sample lines require less time to heat than the gas cell 
or vice versa, there may be a temporary temperature difference 
between those components. If you introduce a gas sample before all 
the components have reached the temperature setpoint, the gas may 
heat and then abruptly cool as it passes through the sampling system. 
The abrupt cooling causes condensation, which will damage the 
optical components in the gas cell.  
 

 Danger Prevent fire and explosion. Ensure that the operating temperature of 
the analyzer gas cell, gas cell heating jacket, gas lines and any other 
heating device used with the system is lower than the 
vaporization/flash point of any volatile materials that may be present 
in the laboratory environment.   
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Collecting 
backgrounds 

A good background spectrum is critical to obtaining accurate and 
reliable results. In order to obtain an accurate background 
measurement through the gas cell, you must make sure that all traces 
of the sample gas have been removed from the gas cell. If your 
background is contaminated with a component that you are 
analyzing, your results will appear falsely low.  

Flushing the cell – You can remove sample gas from the gas cell by 
flushing the cell with a gas that has no infrared absorbance, such as 
nitrogen.  

Evacuating the cell – Collecting a background on an evacuated cell 
is the best method of obtaining a background, since evacuating the 
cell removes all possible atmospheric contaminants from the gas 
cell. 

Bypassing the cell – If the gas cell is plumbed for continuous 
sampling with no option to evacuate or flush the cell for background 
collections, you can use the instrument beam path to collect 
background data.  

Tip For the best quantitative results, process all standards and samples 
using the same type of background.   

 
Flushing the gas cell While flushing the cell with nitrogen is a reliable method of 

collecting backgrounds, these gases often contain impurities that 
absorb infrared energy. If any of the impurities are the components 
you will analyze for, or if the impurities overlap with components in 
the analysis, the sample results will be negatively biased by the 
concentration of the component in the background. For example, the 
following illustration shows a background single-beam spectrum and 
a sample single-beam spectrum before they are ratioed together. 
Note that both spectra contain impurities from water and carbon 
dioxide, and the concentrations of these impurities are the same in 
both spectra.  
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When the sample spectrum is ratioed against the background, the 
concentration of water and carbon dioxide in the sample spectrum is 
offset by the concentration of water and carbon dioxide in the 
background spectrum. The final ratioed spectrum contains minimal 
absorbance peaks, as illustrated below. Your results will be similarly 
affected, though perhaps not to the same extent, if impurities in the 
background are the same as the components in your analyses.  
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If trace contaminants in the nitrogen may potentially interfere with 
the analysis of your samples, use a vacuum pump to evacuate the 
cell before collecting a background. 
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Evacuating the gas cell Evacuating the cell before collecting a background and between 
samples can improve your results significantly, since all atmospheric 
contaminants are removed from the gas cell. You must however use 
proper techniques when evacuating the cell or you may contaminate 
the cell with oil from the vacuum pump.  

Keep in mind, however, that every sample gas is different. With 
some samples, you can evacuate the cell quickly and be confident 
that all of the analytes have been removed. You can collect a 
background or refill the cell for the next analysis. With other types 
of samples, it becomes necessary to flush the cell with nitrogen (or 
the next sample) and alternately to completely evacuate the cell in 
order to remove all traces of the previous sample gas. 
 

Bypassing the gas cell The Antaris IGS provides an option to collect backgrounds using 
only the instrument beam path and, thus, bypassing the sample beam 
path and gas cell. This must be set up in the background 
specification associated with a given collect (or collect sequence) 
event when developing a workflow in RESULT Integration software. 
Workflows configured this way will collect backgrounds without 
requiring input from the operator. See “Background specifications” 
in “Chapter 7 Tips for Developing Workflows” for details.   

Before background collection begins, software-controlled mirrors 
direct the infrared beam through the spectrometer compartment and 
then directly to the detector. This is the “instrument” beam path 
referenced in RESULT software. For sample measurements, the 
mirrors deflect the beam upward through the sample beam path 
compartment and gas cell and then back to the detector. This is the 
“gas cell” beam path referenced in RESULT software. Both of these 
scenarios are illustrated below. 
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                             Dual beam paths 
 

Backgrounds collected through the instrument beam path free up the 
gas cell for continuous sampling. However, because there can be 
slight differences between the instrument and gas cell environments, 
these types of backgrounds can produce uneven baselines and 
spectral interference in the sample spectra. See “Chapter 8 Common 
Problems with Spectral Data” for examples of the baseline 
anomolies and spectral interference possible in sample spectra 
processed with these backgrounds.  
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Stop-flow sampling The analysis of a sample that has been captured in the cell is called 
stop-flow sampling. You can use two different plumbing 
configurations when using stop-flow sampling:  You can plumb the 
system either with or without a vacuum pump.  

When using stop-flow sampling, you should always fill the cell to 
the same pressure. A change in cell pressure is equivalent to a 
change in pathlength or sample concentration, because it changes the 
number of molecules of the gas in the infrared beam. 

Never exceed the maximum pressure specification when filling the 
gas cell. The maximum pressure specification typically depends on 
the gas cell window material and check valve setting, if the gas cell 
has a check valve. Your gas cell user’s guide should provide a 
maximum pressure value for each gas cell configuration. For the 
Thermo Electron 10-meter gas cell with KBr windows, do not 
exceed 20 psi (1034 torr) absolute pressure. For all other 
configurations of the Thermo Electron 10- and 2-meter gas cells, do 
not exceed 35 psi (1810 torr) absolute pressure. 

 Danger Sample gases may be hazardous, noxious, toxic, reactive, and 
asphyxiant. Be sure to read and follow the safety information found 
in the Material Safety Data Sheet or other documentation that 
accompanied the sample before you plumb the gas inlet line. 
 
If your analyzer is equipped with a closed-cycle MCT detector, do 
not use the system to analyze oxygen, chlorine, bromine 
pentafluoride, nitrogen trifluoride, oxygen difluoride, chlorine 
dioxide, yellow mercuric oxide and other oxidizers. Mixtures of the 
materials listed above and the PT-14 refrigerant gas used to cool the 
closed-cycle detector, particularly at high temperatures or low 
pressures, have been known to explode.   

 
Using a vacuum pump Using a vacuum pump lets you fill the gas cell with gases that are 

not pressurized. Evacuating the cell also minimizes sample-to-
sample carryover and improves the quality of your background 
spectrum. A typical sampling configuration for using stop-flow 
sampling with a vacuum pump is illustrated below.  
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 Danger Avoid explosion hazard. If your gas cell comes with a check valve, 
make sure the check valve is installed before you use the gas cell. 
Inspect the check valve regularly to ensure proper operation. See 
your gas cell user’s guide for details. Never install a cap or valves 
that can be closed in the line between the vent and the check valve. 
 
If using a gas cell that does not include a check valve, use a pressure 
sensor or gauge so you can closely monitor the gas cell pressure and 
never position a valve that can be closed between the pressure gauge 
and the gas cell. Also, protect your pressure gauge with a relief valve 
for pressures above the recommended maximum for the gas cell. See 
your gas cell user’s guide for the maximum recommended pressure.   
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                 Stop-flow sampling using a vacuum pump 
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Evacuating the cell When you evacuate the gas cell to collect the background, it is a 
good idea to also evacuate the sample lines to rid the lines of any 
residual gases that may interfere with the sample collection. The 
following procedure includes this step in the background collection 
process. Refer to the preceding illustration when following this 
procedure.  

To evacuate the cell: 

1. Make sure both the sample regulator and the nitrogen 
regulator are closed. 
 

2. Open all the valves except for the vent valve.  
 

3. Turn on the vacuum pump and wait for the pressure reading 
to drop to a minimum and stabilize. 
 

4. When you are confident that any residual gases have been 
removed from the sample lines, close the sample control 
valve, the nitrogen control valve and the gas cell inlet valve. 
 

5. Evacuate the gas cell to the minimum recommended 
pressure.  

See your gas cell user’s guide for maximum vacuum 
specifications for each gas cell configuration.  
 

6. When the cell pressure has been reduced to a stable reading, 
collect the background. 

If vibrations from the vacuum pump interfere with your data 
collection, close the gas cell outlet valve, open the vent valve and 
then turn off the vacuum pump before collecting the background. 

Important Make sure you close the outlet valve and open the vent valve before 
turning off the vacuum pump. This prevents the vacuum from 
drawing oil vapor from the vacuum pump into the system.   
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Filling the cell with 
a pressurized sample 

If you are collecting a sample immediately following a background 
collection, there is little chance of sample contamination from a 
previous sample. However, if the previous data collection was a 
sample collection, you should evacuate the cell before filling the cell 
with the new sample.  

Evacuate the cell before you begin the following procedure. 

To fill the cell with a pressurized sample: 

1. Close the outlet valve so that the gas cell is no longer being 
continuously evacuated. 
 

2. Open and adjust the sample regulator and control valves. 
 

 Danger Explosion hazard. Never exceed the maximum pressure specification 
when filling the gas cell. See your gas cell user’s guide for the 
maximum pressure value for each gas cell configuration.   

 Caution Avoid gas cell failure. Before you attempt pressures close to the 
specified limit, examine your sample windows for scratches, 
corrosion or degradation from exposure to excessive moisture. 
Replace windows that have any sign of damage or degradation. See 
your gas cell user’s guide for more information.   

3. Slowly open the inlet valve to fill the gas cell with the sample. 

For best results, fill the cell to 760 torr (14.7 psi) absolute 
pressure. This ensures that the cell is neither under vacuum nor 
pressure while you are collecting spectral data. 
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Important Some pressure gauges will be damaged by high pressures. Be sure to 
configure your gas manifold so that a pressure relief valve protects 
your pressure gauge.   

 
4. When the pressure in the cell reaches the desired level, close 

the inlet valve and collect the sample spectrum. 

If vibrations from the vacuum pump interfere with your data 
collection, open the vent valve and then turn off the vacuum 
pump. 

Important Be sure to open the vent valve before turning off the vacuum pump. 
This prevents the vacuum from drawing oil vapor from the vacuum 
pump into the system.   

 
Filling the cell with an 
unpressurized sample 

If you are collecting a sample spectrum immediately following a 
background collection on an evacuated cell, there is little chance of 
sample contamination from a previous sample. However, if the 
previous data collection was a sample collection, you should 
evacuate the cell before filling the cell with the new sample.  

The following procedure explains how to fill the cell with a sample 
from an air bag such as a Tedlar® bag. Evacuate the cell before you 
begin this procedure. 

To fill the cell with a sample from an air bag: 

1. Evacuate the cell and all sample lines up to the air bag. 

Leave the bag valve closed and the sample control valve open. 
 

2. Close the outlet valve so that the cell is no longer being 
continuously evacuated. 
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3. Open the air bag valve and allow the air bag and the gas cell 
pressures to reach equilibrium or a predefined sampling 
pressure. 

The sample may reach equilibrium at a sub-ambient pressure. 

 Danger Explosion hazard. Never exceed the maximum pressure specification 
when filling the gas cell. See your gas cell user’s guide for the 
maximum pressure value for each gas cell configuration.   

 Caution Avoid gas cell failure. Before you attempt pressures close to the 
specified limit, examine your sample windows for scratches, 
corrosion or degradation from exposure to excessive moisture. 
Replace windows that have any sign of damage or degradation.   

If the amount of gas in the air bag does not fill the gas cell to the 
predefined pressure you selected for a particular sample gas, it 
may be useful to note the pressure and fill the cell with nitrogen 
until the predefined pressure is reached. This will help avoid 
changes in band shape due to pressure changes. 
 

4. When the pressure in the cell reaches the desired level, close 
the inlet valve and collect the sample spectrum. 

If vibrations from the vacuum pump interfere with your data 
collection, open the vent valve and then turn off the vacuum 
pump. 

Important Be sure to open the vent valve before turning off the vacuum pump. 
This prevents the vacuum from drawing oil vapor from the vacuum 
pump into the system.   
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Stop-flow sampling 
without a vacuum pump 

You can also perform stop-flow sampling without the use of a 
vacuum pump if you are using pressurized gases. 
 
The following sampling configuration could be used for stop-flow 
sampling. In this configuration, the use of a pressure sensor or gauge 
is recommended but not required. Using a pressure gauge will 
prevent you from overpressurizing the cell and help you attain 
reproducible cell pressures.  

Important Some pressure gauges will be damaged by high pressures. Be sure to 
configure your gas manifold so that a pressure relief valve protects 
your pressure gauge.   

 Danger Avoid explosion hazard. If your gas cell comes with a check valve, 
make sure the check valve is installed before you use the gas cell. 
Inspect the check valve regularly to ensure proper operation. See 
your gas cell user’s guide for details. Never install a cap or valves 
that can be closed in the line between the vent and the check valve. 
 
If using a gas cell that does not include a check valve, use a pressure 
sensor or gauge so you can closely monitor the gas cell pressure and 
never position a valve that can be closed between the pressure gauge 
and the gas cell. Also, protect your pressure gauge with a relief valve 
for pressures above 1.0 atm (760 torr, or 101 kPa).    
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           Stop-flow sampling without a vacuum pump 

 
Flushing the cell Follow these steps to clean the cell for a background collection when 

using stop-flow sampling without a vacuum pump:  

1. Make sure the sample control valve is closed. 
 

2. Open the outlet valve, the inlet valve and the nitrogen control 
valve to establish a flow of nitrogen through the gas cell. 
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 Caution Do not overpressurize the cell. The use of a pressure gauge to 
monitor the cell pressure is recommended.   

3. Flush the gas cell with nitrogen for two to three minutes to 
remove all traces of the sample from the gas cell. 

The length of time required to adequately flush the cell of the 
sample gas varies depending upon the flow rate and the 
concentrations of the gases in the sample. 
 

4. When you are confident that the cell has been adequately 
cleaned, close the following valves to stop the flow of nitrogen 
through the gas cell. 

The order in which these valves are closed is important. Closing 
these valves in the wrong order could overpressurize the cell. 

a. Close the inlet valve. 
b. Close the outlet valve. 
c. Close the nitrogen control valve. 
 

5. Collect the background spectrum. 
 

Filling the cell Follow these steps to fill the cell with a sample when using the stop-
flow sampling method without a vacuum pump:  

1. Make sure the nitrogen control valve is closed. 
 

2. Open the outlet valve, the inlet valve and the sample control 
valve to establish the flow of the sample gas through the gas 
cell. 
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3. Flush the gas cell for three to four minutes or until you are 
confident that any previous gas phase components in the cell 
have been displaced by the new sample. 

The length of time necessary to adequately flush the cell of the 
previous sample will vary depending upon the sample matrix and 
flow rate. 
 

 Danger Explosion hazard. Never exceed the maximum pressure specification 
when filling the gas cell. See your gas cell user’s guide for the 
maximum pressure value for each gas cell configuration.   

 Caution Avoid gas cell failure. Before you attempt pressures close to the 
specified limit, examine your sample windows for scratches, 
corrosion or degradation from exposure to excessive moisture. 
Replace windows that have any sign of damage or degradation. See 
your gas cell user’s guide for more information.   

4. Close the following valves to stop the flow of the sample 
through the gas cell. 

The order in which these valves are closed is important. Closing 
these valves in the wrong order could overpressurize the cell. 

a. Close the inlet valve. 
b. Close the outlet valve. 
c. Close the sample control valve. 

Note If you are using a pressure gauge to monitor the gas cell pressure, fill 
the gas cell and record the reading on the pressure gauge. The next 
time you analyze a sample gas, fill the gas cell to the same level on 
the pressure gauge.   
 

5. Collect the sample spectrum. 
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Flow-through 
sampling 

The analysis of a sample gas as it flows through the gas cell is 
referred to as flow-through sampling. This technique operates on the 
principle that both the background gas and sample gas are at higher 
pressures than the gas cell and, therefore, will “flow” from a state of 
higher pressure to a state of lower pressure through the gas cell. The 
difference in pressure may be because the background and sample 
gases are pressurized, or the difference in pressure may be created by 
using a diaphragm or vacuum pump to draw the sample through the 
cell.  

Important Avoid pump failure. If you plan to use the flow-through sampling 
technique to analyze samples for an extended period of time, use a 
diaphragm or other pump designed for flowing applications instead 
of a vacuum pump.   

While the flow of the sample through the gas cell is continuous, the 
actual data collection may not be. You can set up workflows that 
collect data over a period of time and then process the data to a 
spectrum, or workflows that collect and process data continuously. 
When the data are collected over a period of time, the results provide 
you with an average of the sample concentration over the time of the 
data collection. Use this technique only when the relative sample 
concentrations will not change dramatically in a short period of time.  

If the sample concentrations fluctuate dramatically in a short period 
of time, use a workflow that collects and processes data 
continuously. This technique produces a series of closely-related 
spectra; each spectrum represents a snapshot of the sample gas at a 
particular moment in time.  

Flow-through sampling can be an effective technique at either 
ambient or elevated pressures. If the flow is low enough, the gas cell 
pressure will be close to the ambient pressure. Make sure that the 
outlet tubing does not restrict the flow of gas out of the system, thus 
increasing the pressure in the gas cell. 

3-72       Section 3  Antaris Sampling 



A plumbing configuration similar to that illustrated below could be 
used for flow-through sampling. The sample control valve, the inlet 
valve and the outlet valve must remain open when you use flow-
through sampling. The exact positioning of the valves on your 
system may differ from this illustration. 
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                               Flow-through sampling 
 

If you are using a pressure sensor or gauge, install it in front of the 
check valve or on the sample outlet line rather than the sample inlet 
line. This makes it easier to flush the inlet line between samples.  
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Never position a valve that can be closed between the pressure gauge 
and the gas cell. Also, protect your pressure gauge with a relief valve 
for pressures above the recommended maximum for the gas cell. See 
your gas cell user’s guide for the maximum recommended pressure. 

 Caution When you use the flow-through sampling technique with a pressure 
gauge, there can be a pressure difference between the gas cell and 
the pressure gauge. To minimize the pressure difference, use tubing 
that does not restrict gas flow.   

 Caution Do not overpressurize the gas cell. See your gas cell user’s guide for 
maximum pressure specifications for each gas cell configuration. 
The use of a pressure gauge to monitor the cell pressure is 
recommended.   
 

 Danger Sample gases may be hazardous, noxious, toxic, reactive, and 
asphyxiant. Be sure to read and follow the safety information found 
in the Material Safety Data Sheet or other documentation that 
accompanied the sample before you plumb the gas inlet line. 
 
If your analyzer is equipped with a closed-cycle MCT detector, do 
not use the system to analyze oxygen, chlorine, bromine 
pentafluoride, nitrogen trifluoride, oxygen difluoride, chlorine 
dioxide, yellow mercuric oxide and other oxidizers. Mixtures of the 
materials listed above and the PT-14 refrigerant gas used to cool the 
closed-cycle detector, particularly at high temperatures or low 
pressures, have been known to explode.   

 
Flushing the cell Follow these steps to clean the cell for background collection when 

using flow-through sampling:  

1. Open the outlet valve, the inlet valve and the nitrogen control 
valve to establish the flow of nitrogen through the gas cell. 

The rate of flow of the nitrogen through the cell should be less 
than 50 liters per minute. 
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2. Flush the cell with nitrogen for two to three minutes to 
remove all traces of the sample from the gas cell. 

The length of time necessary to flush the cell of the sample gas is 
variable depending upon the flow rate and the concentrations and 
types of sample gases that were previously in the cell. 
 

3. When you are confident that the sample gas has been 
displaced by the nitrogen, collect the background. 
 

4. When the background has been collected, close the nitrogen 
control valve. 
 

Filling the cell Follow these steps to fill the cell with a sample when using flow-
through sampling:  

1. Open the outlet valve, the inlet valve and the sample control 
valve to establish the flow of the sample gas through the gas 
cell. 
 

2. Flush the cell with the sample for three to four minutes to 
displace the previous gas sample. 

The length of time necessary to adequately flush the cell of the 
previous sample will vary depending upon the sample matrix. 
 

3. When you are confident that all traces of the previous sample 
have been removed from the gas cell, collect the sample 
spectrum. 
 

4. When the sample spectrum has been collected, close the 
sample control valve. 
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5 Your First Experiment 

This chapter goes through a simple experiment using the Nicolet 
Antaris IGS and Thermo Electron gas cell, along with the Quick 
Collect feature in RESULT software to produce a transmission 
spectrum of a gas sample.  

The Quick Collect feature in RESULT software allows you to collect 
the spectrum of a sample without creating a workflow. Using Quick 
Collect is good practice to help you “get the feel” of sampling with 
the Antaris IGS before using the system in an actual production 
workflow.  

This experiment involves configuring the software for data 
collection, preparing the gas cell, collecting a background spectrum, 
and collecting the sample spectrum. The instructions explain how to 
run the experiment using a simplified version of the stop-flow 
sampling technique described earlier in this document. We include 
separate procedures for stop-flow sampling with and without a 
vacuum pump. If your gas cell is plumbed differently or configured 
for flow-through sampling, follow the steps for background and 
sample collection that are appropriate for your gas cell sampling 
system. See “Chapter 4 Sampling Techniques” for more information 
about plumbing gas cells and collecting background and sample data 
using the stop-flow and flow-through sampling techniques.  
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Before you begin Before you begin the experiment: 

 Warning Always follow the safety precautions in this manual and in the 
Nicolet Antaris IGS Site and Safety Information guide and gas cell 
user’s guide that came with your system whenever you use the 
analyzer.   

• Power on the instrument and allow the instrument to stabilize for 
at least an hour (if the instrument has been powered off for more 
than 20 minutes). See “Turning on the system components” in 
“Chapter 3 Getting Started” for instructions.  
 
If your gas cell is equipped with a heating jacket and temperature 
controller, leave the temperature controller power switch off. 

• If your system is configured with an MCT detector, add the 
coolant or, if you have one of the closed-cycle versions, start the 
flow of coolant around the detector element. Wait the 
recommended time before collecting data. See “Cooling the 
detector” in “Chapter 3 Getting Started” for details.  

• Have your sample material at hand. For the collection parameters 
in this experiment, we recommend that you choose one of the 
following materials for your sample: 

  Unpressurized sample. Room air or carbon dioxide contained 
in an air bag such as a Tedlar bag (may be used for stop-flow 
sampling with a vacuum pump).  

  Pressurized sample. Carbon dioxide or methane contained in 
a pressurized gas tank (appropriate for stop-flow sampling 
with and without a vacuum pump and for flow-through 
sampling). 
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 Danger Sample gases may be hazardous, noxious, toxic, reactive, and 
asphyxiant. Be sure to read and follow the safety information found 
in the Material Safety Data Sheet or other documentation that 
accompanied the sample before you plumb the gas inlet line. 
 
If your analyzer is equipped with a closed-cycle MCT detector, do 
not use the system to analyze oxygen, chlorine, bromine 
pentafluoride, nitrogen trifluoride, oxygen difluoride, chlorine 
dioxide, yellow mercuric oxide and other oxidizers. Mixtures of the 
materials listed above and the PT-14 refrigerant gas used to cool the 
closed-cycle detector, particularly at high temperatures or low 
pressures, have been known to explode.   

 

Setting up 
the experiment 

To set up the experiment: 

1. Start RESULT Operation or RESULT Integration software. 

See “Starting RESULT Software” in “Chapter 3 Getting Started” 
for instructions about logging on the software applications. 
 

2. Open the Quick Collect dialog box. 

Select Quick Collect from the Tools menu in RESULT Integration 
or from the Maintenance menu in RESULT Operation. 

Note If you are using RESULT Operation software and the Maintenance 
menu does not appear in the menu bar of the main window, then you 
cannot access the Quick Collect feature. See your RESULT software 
administrator.   
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The Quick Collect dialog box should appear, as shown below. 

 

 
3. If it is not already selected, select the Gas Cell option from 

the Sample Type drop-down list. 
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4. For purposes of this experiment, confirm that the following 
collection parameters are set: 

Parameter Setting 

Number Of Scans 16 

Resolution 1 cm-1 

Gain 1x 

Data Format Absorbance 

 
 
5. Select the Before Both option from the Operator Prompts 

drop-down list. 

This means that you will be prompted to begin both the 
background and the sample collection.  

 
6. Do not change any other options for this experiment. 

For more information about the other options in the Quick 
Collect dialog box, see “Chapter 5 System Maintenance” in 
“Section 3 RESULT Operation Software” of your RESULT User’s 
Guide.  

 
7. Choose OK to begin the experiment. 
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Collecting data When using Quick Collect to collect a sample spectrum, the software 
will first prompt you when it is time to collect the background data. 
After the background collection is completed, the software will 
prompt you to prepare to collect the sample data. The instructions 
below explain how to collect background and sample data using a 
simplified stop-flow sampling technique for qualitative experiments. 
Separate instructions are provided for stop-flow sampling systems 
that are configured with and without a vacuum pump. Use the 
procedure that is appropriate for your sampling system 
configuration.  

If your gas cell is plumbed differently or configured for flow-
through sampling, follow the steps for background and sample 
collection that are appropriate for your gas cell sampling system. 
When you are ready to run quantitative experiments, review the 
illustrations and procedures for stop-flow and flow-through sampling 
in “Chapter 4 Sampling Techniques.” 
 

Stop-flow sampling 
with a vacuum pump 

Follow these steps to collect background and sample data when 
using stop-flow sampling with a vacuum pump. If your gas cell 
sampling system does not include a vacuum pump, skip to the next 
section.  

 
Evacuating the cell and 

collecting a background 
A good background spectrum is critical to obtaining accurate and 
reliable results. In order to obtain an accurate background 
measurement, you must make sure that all traces of the sample gas 
have been removed from the gas cell. When using the stop-flow 
sampling technique with a vacuum pump, the best method of 
obtaining a background is through an evacuated gas cell. This 
removes all possible atmospheric contaminants from the gas cell. If 
you prefer collecting backgrounds on a cell that has been cleaned 
with nitrogen, skip to the next section for stop-flow sampling without 
a vacuum pump.  

 

3-82       Section 3  Antaris Sampling 



To collect the background through an evacuated cell: 

1. Make sure both the sample regulator and the nitrogen 
regulator are closed. 
 

2. Open all the valves except for the vent valve.  
 

3. Turn on the vacuum pump. 
 

4. Close the sample control valve, the nitrogen control valve 
and the gas cell inlet valve. 
 

5. Wait one minute for the pump to evacuate the gas cell.  
 

6. Choose Continue from the prompt in the software to begin 
collecting data.  

The status indicator on the lower left side of the software’s main 
window will display the status of the background collection. The 
background spectrum will remain in memory and will be used to 
process the sample spectrum. 

After you have finished collecting the background data, the 
software will prompt you to collect sample data.  
 

Filling the cell with an 
unpressurized sample 

If you used a vacuum pump to evacuate the cell for the background 
collection, follow these steps to fill the cell with an unpressurized 
sample for the sample collection. You can use a suitable sample 
from an air bag such as a Tedlar® bag, or use room air. Suitable 
samples include carbon dioxide and methane. If you prefer using a 
pressurized sample, skip to the next section for stop-flow sampling 
without a vacuum pump.  

The cell should be evacuated before you begin this procedure. 
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To fill the cell with an unpressurized sample: 

1. Evacuate the gas cell. 

If the sample is contained in an air bag, leave the bag valve 
closed and the sample control valve open to evacuate the gas cell 
and sample lines up to the air bag.  
 

2. Close the outlet valve so that the gas cell is no longer being 
continuously evacuated.  
 

3. Fill the gas cell with the sample gas.  

If the sample is contained in an air bag, open the air bag valve.  

If you will be using room air, open the gas cell inlet valve.  
 

4. Wait one minute and then close the gas cell inlet valve.  
 

5. Choose Continue from the prompt in the software to begin 
collecting data.  

The software will begin collecting the sample spectrum. The 
status indicator on the lower left side of the software’s main 
window will display the status of the data collection.  

When the instrument has completed collecting data, the spectrum 
will appear in the display area of the main window in RESULT 
Operation, or in the Run Time Test window in RESULT 
Integration. To close the Run Time Test window, choose the 
Close button at the bottom of the window.  
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Stop-flow sampling 
without a vacuum pump 

Follow these steps to collect background and sample data when 
using stop-flow sampling without a vacuum pump. You can also use 
these instructions for stop-flow sampling with a vacuum pump.  

The gas cell should have two sample lines plumbed to the cell inlet 
valve. One line should be connected to a tank of pressurized gas that 
has no infrared absorbance such as nitrogen. The gas will be used to 
clean the gas cell for the background measurement.  

The second sample line should be connected to a source of 
pressurized gas that can be used for the sample collection. This can 
be carbon dioxide, methane or another gas that absorbs infrared light 
and is accessible. The use of a pressure gauge to monitor the cell 
pressure is recommended. See “Stop-flow sampling” in “Chapter 4 
Sampling Techniques” for more information.  

 
Flushing the cell and 

collecting a background 
A good background spectrum is critical to obtaining accurate and 
reliable results. In order to obtain an accurate background 
measurement, you must make sure that all traces of the sample gas 
have been removed from the gas cell. When using the stop-flow 
sampling technique without a vacuum pump, you can remove sample 
gas from the gas cell by flushing the cell with a gas that has no 
infrared absorbance such as nitrogen, and then collect the 
background through the filled cell.  

To flush the cell and collect the background: 

1. Open the outlet valve, the inlet valve and the nitrogen control 
valve to establish a flow of nitrogen through the gas cell. 
 

 Caution Do not overpressurize the cell. The use of a pressure gauge to 
monitor the cell pressure is recommended.   

2. Flush the gas cell with nitrogen for approximately one 
minute to remove any trace of the previous sample. 
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3. Close the following valves to stop the flow of nitrogen 
through the gas cell. 

The order in which these valves are closed is important. Closing 
these valves in the wrong order could overpressurize the cell. 

a. Close the inlet valve. 
b. Close the outlet valve. 
c. Close the nitrogen control valve. 
 

4. Choose Continue from the prompt in the software to begin 
collecting data.  

The status indicator on the lower left side of the software’s main 
window will display the status of the background collection. The 
background spectrum will remain in memory and will be used to 
process the sample spectrum. 

After you have finished collecting the background data, the 
software will prompt you to collect sample data. 
 

Filling the cell with a 
pressurized sample 

Follow these steps to fill the gas cell with a pressurized gas and then 
collect the sample data. You can use this procedure for sample 
collection if you collected the background data from an evacuated 
gas cell or from a cell that was cleaned with nitrogen.  

Choose a pressurized gas that absorbs infrared light and is accessible 
such as carbon dioxide or methane. If the gas is contained in a 
pressurized tank, you can fill the gas cell without requiring a vacuum 
pump.  

1. Open the gas cell outlet valve, the inlet valve and the sample 
control valve to establish the flow of the sample gas through 
the gas cell. 
 

2. Flush the gas cell for one minute.  
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 Danger Explosion hazard. Never exceed the maximum pressure specification 
when filling the gas cell. See your gas cell user’s guide for the 
maximum pressure value for each gas cell configuration.   

 Caution Avoid gas cell failure. Before you attempt pressures close to the 
specified limit, examine your sample windows for scratches, 
corrosion or degradation from exposure to excessive moisture. 
Replace windows that have any sign of damage or degradation.   

3. Close the following valves to stop the flow of the sample 
through the gas cell. 

The order in which these valves are closed is important. Closing 
these valves in the wrong order could overpressurize the cell. 

a. Close the inlet valve. 
b. Close the outlet valve. 
c. Close the sample control valve. 
 

4. Choose Continue from the prompt in the software to begin 
collecting data.  

The software will begin collecting the sample spectrum. The 
status indicator on the lower left side of the software’s main 
window will display the status of the data collection.  

When the instrument has completed collecting data, the spectrum 
will appear in the display area of the main window in RESULT 
Operation, or in the Run Time Test window in RESULT 
Integration. To close the Run Time Test window, choose the 
Close button at the bottom of the window.  
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Typical 
transmission spectra 

FT-IR transmission spectra of gas samples can have unique 
characteristics. Some problems with these characteristics are also 
discussed in “Chapter 8 Common Problems with spectral data.” 

Note The spectra shown in this section are only examples of the kinds of 
results you may obtain. The actual spectra produced from your 
experiments may vary greatly, depending on the sample material and 
sampling technique.   

The following spectra are representative of typical spectra taken 
using the Antaris IGS:  
 

 

                  Transmission spectrum of room air 
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           Transmission spectrum of carbon monoxide 
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                 Transmission spectrum of methane 

 
The typical spectral range for a transmission sample with the 
Antaris IGS is 4,000 to 400 wavenumbers (cm-1).  
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6 Sampling Process 

The sampling process for infrared transmission analysis of gases 
consists of collecting a background spectrum and then collecting a 
sample spectrum or series of spectra. A background spectrum is a 
measure of the system’s response without a sample in place. The 
background accounts for the features in the sample data which are 
due to the instrument itself. The background spectrum includes 
information on the output of the infrared light source, the response of 
the detector, any atmospheric gases that have not been purged from 
the system, and any other characteristics of the analyzer. When a 
sample is added to the gas cell, the spectrum that is collected 
contains spectral information from the sample plus spectral 
information from the system itself (the background). The 
background spectrum is stored in the computer’s memory and 
ratioed out of the sample spectrum so that the spectral features in the 
final spectrum are due solely to the sample.  

This chapter explains the various methods for collecting 
transmission spectra using the Nicolet Antaris IGS. It covers the 
collection of background and sample data and includes example 
spectra for both. 
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Collecting 
background data 

A good background spectrum is critical to obtaining accurate and 
reliable results. In order to obtain an accurate background 
measurement, you must make sure that all traces of the sample gas 
have been removed from the gas cell. If your background is 
contaminated with a component that you are analyzing, your results 
will appear falsely low.  

For gas analysis experiments, you can collect backgrounds using a 
gas cell that has been evacuated, or one that has been thoroughly 
flushed and then filled with a gas that has no infrared absorbance 
such as nitrogen. The Antaris IGS also provides the option to collect 
backgrounds using only the instrument beam path and bypassing the 
gas cell. Backgrounds collected through the instrument beam path 
free up the gas cell for continuous sampling. However, because there 
can be slight differences between the instrument and gas cell 
environments, these types of backgrounds can produce uneven 
baselines and spectral interference in the sample spectra. See 
“Collecting backgrounds” in “Chapter 4 Sampling Techniques” for 
instructions for collecting backgrounds using each of these methods. 
“Chapter 8 Common Problems with Spectral Data” contains 
examples of problems that can be caused by an inappropriate 
background measurement.  

The workflow you are running will dictate how often to collect a 
background spectrum. The workflow instructions should contain 
information about how to prepare the gas cell for data collection. See 
“Chapter 2 Running Workflows” in “Section 3 RESULT Operation 
Software” of your RESULT Software User’s Guide for information 
about viewing instructions attached to workflows.  
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The workflow will display a prompt in the software when it is time 
to collect the background. When you are ready to begin collecting 
data, select the appropriate response at the prompt in the software. 
The status indicator on the lower left side of the software’s main 
window will display the status of the background collection. The 
most recent background spectrum will remain in memory and will be 
used to process the sample spectra until a new background spectrum 
is collected. 

A typical background spectrum taken with an evacuated gas cell 
should resemble the following. 
 

 

       Typical background spectrum taken with the Nicolet 
    Antaris IGS and evacuated Antaris IGS 2-meter gas cell 
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The illustration below shows a representative background spectrum 
collected using a purged analyzer and a gas cell that has been 
flushed and then filled with nitrogen.  
 

 

     Typical background spectrum taken with the Nicolet  
    Antaris IGS and 2-meter gas cell filled with nitrogen 
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The next illustration shows a representative background spectrum 
collected using the instrument beam path.  
 

 

    Typical background spectrum taken with the Nicolet  
         Antaris IGS using the instrument beam path 
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The next illustration shows a background interferogram used to 
produce a typical background spectrum.  
 

 

         Typical background interferogram taken with the  
        Nicolet Antaris IGS a gas cell filled with nitrogen 
 

See “Chapter 8 Common Problems with Spectral Data” in this 
section if your background spectrum is not similar to one of the 
above spectra, or if it is different from previously collected 
background spectra.  

For diagnostic purposes, you can collect a background using RESULT 
Operation software’s Test Background or Quick Collect dialog box. 
The Test Background feature is helpful if you want to test 
background collection related to a particular workflow without 
affecting your production data. The Quick Collect feature is helpful 
if you want to test background collection independent of a workflow. 
The Quick Collect feature is also available in RESULT Integration 
software.  
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Collecting 
sample data 

As with all forms of analysis, the quality and accuracy of the results 
you get from your analyzer will be significantly improved with 
proper and consistent sampling techniques. Make sure you review 
“Chapter 4 Sampling Techniques” before you begin collecting data 
with the Antaris IGS. It provides an overview of the sampling 
process and describes several plumbing configurations and 
techniques for sampling gases. It also covers: 

• How to fill and empty the gas cell using the various sampling 
techniques. 

• Variables, such as temperature, pressure, and pathlength, that 
must be controlled for successful quantitative experiments. 

• Techniques for minimizing contamination of a sample analysis 
with carryover from a previous sample. 

For gas analysis experiments, you can collect data from a sample 
that has been captured in the gas cell or from a sample gas as it flows 
through the gas cell. The analysis of a sample that has been captured 
in the cell is called stop-flow sampling. The analysis of a sample gas 
as it flows through the gas cell is referred to as flow-through 
sampling.  

Collecting sample data is dictated by the workflow you are running. 
You should pay close attention to any instructions that are in the 
software. The workflow will display a prompt in the software when 
it is time to collect the sample data. When you are ready to begin 
collecting data, select the appropriate response at the prompt in the 
software. You can view the status of data collection in the status 
indicator of the software’s main window while the instrument is 
collecting data.  
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A workflow can be set up to collect data over a period of time and 
then process the data to a spectrum, or to collect and process data 
continuously. When the data are collected over a period of time and 
the Spectra tab is enabled for the display area, you will see a single 
spectrum during data collection. The spectrum is updated each time 
the instrument scans the sample.  
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If the workflow includes a report event, the display switches to the 
Report tab when data collection is complete. The Report tab will 
show the analysis results.  
 

 
 

The content of the report and the report format are defined by a 
report event and its associated report specification in the workflow. 

The results provide you with an average of the sample concentration 
over the time of the data collection. This is the traditional method for 
collecting data with a workflow.  
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When the data are collected and processed continuously, the 
Sequence tab appears in the display area. The Sequence tab is 
divided into two main display areas for showing spectral data and 
measurement results.  
 

Spectral display

Measurement results  
 

The spectral display appears in the upper part of the tab and shows 
the most recent spectrum. The spectral display updates each time the 
instrument collects and processes a new spectrum. The rate of data 
collection is determined by the resolution, mirror velocity and 
number of scans collected for each spectrum. The spectra are 
displayed in sequence; each spectrum represents a “snapshot” of the 
sample gas at a particular moment in time. The vertical axis shows 
intensity (the workflow defines the data format) and the horizontal 
axis is in wavenumbers (cm-1). 

The lower portion of the Sequence tab shows the measurement 
results calculated by the workflow over the time of the data 
collection. The measurement results can be component 
concentrations from a quantitative analysis, a match value or class 
number from a classification analysis, or peak heights or areas. The 
available results and types depend on the analysis method or 
methods associated with the run sequence event in the workflow.  
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You can choose between a text format and a run chart format for 
displaying the measurement results. The text format (shown above) 
provides a running list of the calculated values over the time of the 
data collection. Each time the software collects a new spectrum, it 
recalculates the results and then displays the new values.  

To display the measurement results in a run chart format, select the 
Curves tab at the top of the sequence display.  
 

 
 

When the Curves tab is selected, the lower display area may be 
divided into one or more panes. Each pane shows a measurement 
calculated by the workflow over the time of the data collection. The 
vertical axis shows sample concentration (the analysis method 
defines the component name and unit) and the horizontal axis is in 
seconds. The software adds data points to the concentration curves 
each time it collects a new spectrum.  

The run sequence event in the workflow specifies the number of 
curves displayed during data collection and the Y-axis limits for 
each curve  
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When data collection is complete, the display switches to the report 
tab, which shows the analysis results.  
 

 
 

The content of the report and the report format are defined by a 
report event and its associated report specification in the workflow. 
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The results provide you with a summary of the sample concentration 
values measured over the time of the data collection. Depending 
upon how the workflow is set up, the entire data set may also be 
available. See “Specifying sample reports” in this document for 
more information.  

For diagnostic purposes, you can collect a sample using RESULT 
software’s Quick Collect dialog box. The Quick Collect feature is 
helpful if you want to test sample collection independent of a 
workflow. The Quick Collect feature is available in RESULT 
Integration and RESULT Operation software. See “Chapter 5 Your 
First Experiment” for details.  

See “Chapter 8 Common Problems with Spectral Data” if your 
sample spectrum is atypical from prior sample spectra. The 
“Common Problems” section contains suggestions of possible causes 
and resolutions of problems.  

Chapter 6  Sampling Process     3-103 





7 Tips for Developing Workflows 

You can operate the Nicolet Antaris IGS using workflows developed 
in RESULT Integration software. The workflows can be run in 
RESULT Integration and RESULT Operation software. You can set up 
workflows to collect and analyze data using any compatible gas cell 
installed on the analyzer. If you are unfamiliar with RESULT software 
and the concepts of creating and running workflows, read “Section 2 
Your First Analysis” in this guide before continuing.  

This section explains how to configure workflows to collect data for 
gas analysis applications including:  

• Specifying the source for the gas cell temperature and pressure 
values that will be saved with each collected spectrum.  

• Defining background collections for the workflow.  

• Setting up sample collection for one collection session or for 
continuous data collection and processing.  

• Adding gas analysis data to a sample report.  

See “Chapter 3 Workflow Events and Specifications” in “Section 2 
RESULT Integration Software” of your RESULT User’s Guide for 
detailed information about the items mentioned in this section. 
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Specifying 
sample pathlength, 

temperature and 
pressure 

When you analyze gases quantitatively, the gas cell pathlength, 
temperature and pressure must be controlled or known in order to 
achieve reliable, reproducible results. Gas cells typically have a fixed 
pathlength and the pathlength value is provided by the gas cell 
manufacturer. The Antaris IGS stores the pathlength of the installed 
gas cell in memory and automatically saves the pathlength value 
with each collected spectrum.  

To set up a workflow to save temperature and pressure information 
with the collected data, place a configure temperature/pressure event 
before the data collection event in the workflow.  
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The configure temperature/pressure event allows the temperature 
and pressure values to be specified manually or recorded 
automatically from a compatible temperature and pressure controller 
system. Values specified manually can be entered in the workflow or 
entered by the operator at run time. If you decide to specify 
temperature and pressure values manually, keep in mind that the 
values you enter will be saved with the entire data set. If the 
workflow is designed to collect data continuously over a significant 
length of time, the temperature or pressure may fluctuate during data 
collection and those changes will not be recorded with the spectra. 

If your system includes the Antaris IGS temperature controller, use 
the Read Temperature option to instruct the workflow to read the 
current temperature of the gas cell used for data collection and to 
store those values with the collected spectra. This setting ensures 
that each spectrum has an associated temperature reading. If the 
temperature controller includes a pressure gauge and sensor, the 
workflow can be set up to read and store the gas cell pressure values 
along with the temperature values.  
 
You can also use the configure temperature/pressure event to set up 
or adjust the controller at run time, including the temperature set 
point value and any delay period while the gas cell adjusts to the 
new setting. The software will also store the current temperature of 
the gas cell with the collected spectra.  

For more information about using configure temperature/pressure 
events in workflows, see “Chapter 3 Workflow Events and 
Specifications” in “Section 2 RESULT Integration Software” of your 
RESULT User’s Guide.  
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Setting up 
data collection 

When developing workflows using RESULT Integration software, 
there are some factors you want to take into consideration to make 
sampling with the Antaris IGS and Thermo Electron gas cell as 
efficient as possible. Sample parameters and specifications are 
highly dependent on sample type, the amount of time available to 
collect data, the type of data to collect, and the level of interest in 
different spectral characteristics.  

For gas analysis experiments, you can collect data from a sample 
that has been captured in the gas cell or from a sample gas as it flows 
through the gas cell. The analysis of a sample that has been captured 
in the cell is called stop-flow sampling.  

The analysis of a sample gas as it flows through the gas cell is 
referred to as flow-through sampling. While the flow of the sample 
through the gas cell is continuous, the actual data collection may not 
be. For example, a workflow can be set up to collect data over a 
period of time and then process the data to a spectrum, or to collect 
and process data continuously. When the data are collected over a 
period of time, the results provide you with an average of the sample 
concentration over the time of the data collection. This is the 
traditional method for setting up data collection in a workflow using 
a single collect event as shown in the following example.  
 

 
 

This technique is appropriate only when the relative sample 
concentrations do not change dramatically in a short period of time.  
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If the sample concentrations fluctuate dramatically in a short period 
of time, a workflow that collects and processes data continuously 
(see the next example) is a better choice.  
 

 
 

The sequence data collection technique produces a series of closely 
related spectra; each spectrum represents a snapshot of the sample 
gas at a particular moment in time. The sample concentrations are 
recorded as tables of numerical data. They can also be presented in a 
run chart, such as the one shown below. 
 

 
 

The software updates the displayed data each time it collects and 
processes a new spectrum, adding data points as it calculates them.  
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This section contains recommendations for starting points when 
setting up data collection for gas analysis experiments, including 
traditional data collection using one collection session and sequence 
data collection for continuous collection and processing. The section 
also covers sample specifications and background specifications for 
gas cell experiments. 
 

Collecting 
and processing data using 

one collection session 

Use a collect event in a workflow to collect and process a single 
spectrum from a gas sample. The sample can either be captured in 
the gas cell or flowing through the cell while the data are collected. 
The collection time is determined by the number of sample scans 
collected, the mirror velocity, the scan type, and the resolution. The 
results provide you with an average of the sample concentration over 
the time of the data collection.  

The following table contains the recommended starting points for 
sample collection parameters for gas analysis experiments with one 
data collection session: 

 

Parameter Gas Cell Setting 

Number Of Sample Scans 64 

Data Format Absorbance 

Background Frequency Every Hour 

 
 
• Number Of Sample Scans. To start, try using 64 scans for gas 

samples. You can then decrease the number of scans to the 
smallest number that can still produce tolerable signal-to-noise 
(determined by error of prediction or pre-defined limit) if 
sampling time is at a premium. If using a higher resolution, the 
spectra will contain more spectral noise, so you may need to 
increase the number of scans to better distinguish sample 
features from noise. See “Collection Times” in this chapter for 
more information about the relationship between the Number Of 
Sample Scans parameter and the Resolution parameter. 
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• Background Frequency. If collecting samples only periodically 
or when measuring components at low concentrations, then 
collecting a background before every sample is recommended. If 
collecting many samples at a time or measuring components at 
normal or high concentrations, then collecting a background 
every hour or twice a day should be sufficient.  

• Operator prompts. When developing a workflow in RESULT 
Integration software, the collect event allows you to include 
operator prompts for both sample and background collection. It 
is recommended that you include detailed operator prompts to 
ensure that background and sample data are collected properly. 
Some example prompts for background collection could include 
the following:   

  For collecting backgrounds with an evacuated gas cell:  
Flush the gas cell with nitrogen (or the next sample) and then 
evacuate the gas cell to prepare for background collection. 
Choose Continue at the prompt in the software when you are 
ready to begin collecting the background data. 

  For collecting backgrounds from a gas cell filled with gas:  
Flush the gas cell with nitrogen to prepare for background 
collection. Choose Continue at the prompt in the software 
when you are ready to begin collecting the background data. 

Because no preparation is needed to collect a background spectrum 
using the instrument beam path (the beam bypasses the gas cell), no 
background prompt is necessary before performing this function. 

Note Backgrounds collected using the instrument beam path can affect the 
baseline in the sample spectra. See “Chapter 8 Common Problems 
with Spectral Data” for more information.   

When developing prompts for sample collection, make sure your 
prompts to the operator include specific information about how to 
prepare the gas cell and sample. If a gas sample is difficult to 
remove, it is recommended that you prompt the operator each time 
the gas cell needs to be cleaned, and include the number of times the 
cell should be flushed and the proper gas to use.  
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If you want the operator to see the background data before collecting 
a background spectrum—this would allow the operator to verify that 
the spectrum contains no sample peaks or that it matches a previous 
background spectrum—set up a “before background” operator 
prompt in the collect event. In the background prompt, select the 
“Show background preview” check box. When you run the 
workflow, the software will display the background prompt before 
collecting the background spectrum. A small data collection window 
will appear in the prompt dialog box as shown below.  
 

 

 

 

 

The background preview shows 
single scans of the background. If 

the workflow is designed to collect 
multiple background scans, the 

final background spectrum will be 
the average of all collected scans.  

 

 
The software will begin collecting background scans immediately; 
each updated scan will appear in the window. The background 
spectrum shows how the energy of the source is distributed over the 
displayed frequency range (the Y-axis unit is arbitrary).  

If the background spectrum contains sample peaks or other 
unexpected peaks or the spectrum looks different from previous 
backgrounds, flush the gas cell again. Repeat until the background 
scans displayed in the preview window are acceptable. When you 
are ready to start collecting a background spectrum, choose 
Continue.  
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You can also configure the “before sample” prompt dialog to include 
a preview of your sample data.  
 

 
 

This allows the operator to verify that the gas cell has been cleaned 
sufficiently before collecting a spectrum from the next sample. The 
sample preview works the same as the background preview except 
that the preview window displays the sample data rather than the 
background. The sample data are displayed in the format specified in 
the workflow.  

See “Chapter 3 Workflow Events and Specifications” in “Section 2 
RESULT Integration Software” of your RESULT User’s Guide for 
more information about setting up collect events in a workflow. 
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Collecting and  
processing data 

continuously 

Use a run sequence event in a workflow to collect and process data 
continuously from a gas sample. This technique is typically used to 
monitor a gas as it flows through the gas cell so that any fluctuations 
in the concentrations of the sample components can be measured and 
recorded. The collection time is determined by the number of sample 
scans collected, the mirror velocity, the scan type, and the resolution. 
The results provide you with a series of closely related spectra; each 
spectrum represents a snapshot of the sample gas at a particular 
moment in time. The entire sequence data set can be used to 
determine the changes in component concentrations of the sample 
gas over the time of the data collection.  

The run sequence event is part of a special software module to allow 
sequence data collection with RESULT software. With the sequence 
module installed, RESULT is capable of collecting and processing 
spectra at accelerated speeds. This high rate of data collection makes 
RESULT an effective tool for monitoring a continuous flow of sample 
gas when the composition changes over time. Examples include the 
analysis of automobile exhaust and the emissions from other types of 
combustion reactions.  

Use the Add button on the toolbar in the RESULT Integration main 
window to add a run sequence event to the current workflow.  

Note If the run sequence event does not appear in the Add dialog box, the 
sequence module is not installed. See your RESULT administrator for 
help.   

The run sequence event must specify at least one data collection 
phase. To add a collection phase, select the Run Sequence event 
group in the workflow and then use the Add button on the toolbar to 
add a collect sequence event.  
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The workflow should look similar to the example below.  
 

 
 

Note When you display the Add dialog box with a run sequence event 
selected, the dialog box includes a subset of the events available in 
RESULT Integration. These are the only events that can be added to a 
run sequence group.   

Similar to the traditional collect event, a collect sequence event 
requires a valid sample and background specification before data 
collection is possible. If you want the workflow to calculate the 
changes in component concentrations of the sample gas during data 
collection, the collect sequence event must also include a measure 
event, which allows you to specify the components to be measured 
and a quantitative method.  
 

 
 

The measure event must be associated with a valid measurement 
specification and the measurement specification must specify a 
calibrated analytical method before the workflow will run. See 
“Measure events” and “Measurement specifications” in “Section 2 
RESULT Integration Software” of your RESULT User’s Guide for 
information about setting up measure events and measurement 
specifications in workflows.  
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Run sequence event settings The run sequence event allows you to specify the data to be 
displayed during sequence data collection and the sequence data you 
want to save. The sequence event parameters are shown below. 

• Sequence display. If a workflow includes a valid run sequence 
event, the sequence tab appears in the display area during data 
collection.  

 

 This is true whether you run the workflow from the RESULT 
Integration or RESULT Operation application. The sequence tab 
allows the operator to view the sequence data as the data are 
collected. The tab can include spectral data. If the run sequence 
group contains a measure event, the tab can also show the 
calculated measurement results as shown in the example below.  
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 Use the controls in the Component Display and Spectral Display 
groups to set up the sequence display. See “Run sequence 
events” in “Chapter 3 Workflow Events and Specifications” of 
“Section 2 RESULT Integration Software” in your RESULT User’s 
Guide for details.  

• Sequence event results. The sequence event produces three 
kinds of data:  spectral data, interferogram data, and calculated 
measurement results. The spectral data refer to the infrared 
sample spectra; they are saved in the format specified in the 
workflow. All sample spectra collected over the duration of the 
sequence are saved together. The interferogram data include the 
raw background and sample data used to create each sample 
spectrum. The measurement results include all the concentration 
or other values the associated analytical method is set up to 
produce.  

 You can instruct the workflow to keep the spectral data, the 
interferogram data, the measurement results, or any combination 
of the three by selecting the corresponding check boxes in the 
Sequence Event Results group. 

 

 Due to the potentially large volume of data a sequence collection 
can produce over a short period of time, the workflow stores the 
data in a temporary location on the hard disk rather than trying to 
keep it in the computer’s internal memory. This ensures that the 
data can be accessed by other events in the workflow such as a 
process event or an archive event.  
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 If you store the spectral data and the concentration data, you will 
be able to view the individual spectra and the corresponding run 
charts using the RESULT Data View application included with 
RESULT software. Storing the spectra will also allow you to 
recalculate the measurement results using the Quantify Sequence 
Or Map feature of TQ Analyst software. The interferograms are 
needed to run the workflow in simulation mode. Running a 
workflow in simulation mode will allow you to reprocess the 
spectra using different settings for the processing parameters, 
such as apodization and zero filling, and to see how those 
changes affect the calculated results.  

 If the workflow doesn’t include a store event to store the data in 
the RESULT database or an archive event to save the data in 
permanent files on a computer disk, the data will be lost when 
the workflow finishes running. See “Chapter 3 Workflow Events 
and Specifications” in “Section 2 RESULT Integration Software” 
of your RESULT User’s Guide for information about setting up 
store events and archive events in a workflow. 
 

Collect sequence event settings Use the collect sequence event to define the total collection time and 
the number of scans used to process each spectrum for each phase of 
data collection. You can also specify options to pause the workflow 
before collecting the data, to specify the format of the collected 
spectra and to define the frequency of background collection.  

If you need to collect data over an extended period and the 
requirements for data collection vary, use multiple collect sequence 
events to define each phase of data collection. To extend the time 
between each collection phase, pause the workflow before starting 
the next phase.  

Each collect sequence event must be linked to a valid sample 
specification before the workflow will collect data. See the next 
section for more information. 

The following tables contain the recommended starting points for 
sample collection parameters for gas analysis experiments with 
continuous data collection and processing.  
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For sampling gases that evolve slowly: 
 

Parameter Setting 

Total collection time 1800 seconds (30 min) 

Justify concentration data Cleared 

Operator Prompt Wait 30 seconds 

Use Specific Sampling Interval Cleared 

Number of scans per spectrum 64 

Data Format Absorbance 

Background Frequency Every Hour 

 

For sampling gases that evolve quickly: 
 

Parameter Setting 

Total collection time 20 seconds 

Justify concentration data Cleared 

Operator Prompt Wait 30 seconds 

Use Specific Sampling Interval Cleared 

Number of scans per spectrum 1 

Data Format Absorbance 

Background Frequency Once Per Day* 

* This setting essentially disables background collection after the initial 
background has been taken. Be sure to set up a collect event before the 
run sequence event to collect the initial background. See “Background 
specifications” for more information.  
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Adjust the parameter settings if necessary to achieve the desired 
results.  

• Total collection time (seconds). This parameter determines the 
length in seconds of the phase of data collection. The setting of 
this parameter is used along with the number of scans per 
spectrum to determine the total number of spectra or 
interferograms taken during the phase. The longer the total 
collection time, the more spectra or interferograms there will be 
in the sequence data set.  

• Number Of Scans Per Spectrum. For slow, intermittent 
sampling of a gas as it flows through the gas cell, try collecting 
64 scans per spectrum. If the sample composition is changing 
rapidly, collect 1 or 2 scans per spectrum.  
 
If collecting data that will be used for quantitative analysis, the 
appropriate number of scans will depend on the detection limits 
required for the analysis. For example, if you are looking for 
trace components in a gas sample that is flowing through the gas 
cell, you may need 16 or more scans per spectrum to achieve an 
adequate ratio of signal to noise.  

In general, the higher the resolution needed for the measured 
spectra, the more scans you should collect. Keep in mind, 
however, that the more scans you collect, the longer is the 
analysis time.  

Tip For gas analysis experiments, you will need to collect at least twice 
as many scans of the background as you collect from the samples. In 
many cases, even that won’t be enough. See “Background 
specifications” in this chapter for information about setting up 
workflows to collect a specific number of background scans.   

• Operator prompt. When developing a workflow in RESULT 
Integration software, the collect sequence event allows you to 
define an operator prompt that will appear before the start of 
sample collection. It is recommended that you include a detailed  
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 operator prompt to allow time for the sample gas to reach the gas 
cell and to ensure that sample data are collected properly. An 
example prompt for sample collection could include the 
following:   

 Start the flow of sample gas through the gas cell to prepare for 
sample collection. Choose Continue when you are ready to begin 
collecting the sample data. 

 You can specify that the prompt will remain on the display for a 
specified period of time or until the operator responds by 
choosing Continue.  

  

• Background Frequency. If Number Of Scans Per Spectrum is 
set to 4 or greater, set up background collection in the collect 
sequence event by choosing an option for Background Frequency 
in the collect sequence event (typically Before Every Sample or 
Once For Each Workflow Run).  
 
If Number Of Scans Per Spectrum is set to 1 or 2, set 
Background Frequency to Once Per Day and add a collect event 
to the beginning of the workflow to collect a background 
spectrum. In the collect event, set Number of Sample Scans to 32 
or higher, select Collect Background Only, and make sure the 
collect event links to the same sample and background 
specifications used by the collect sequence event. This approach 
to background collection allows you to specify more scans for 
the background spectrum, which will improve your results (see 
“Background specifications” in this chapter for more 
information).  
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Sample specifications In RESULT Integration software, sample specifications are used to 
specify advanced collection parameters to optimize the workflow 
based on a specific sampling technique. Sample specifications are 
linked to collect events and collect sequence events in workflows.  

The following table contains the recommended starting points for 
sample specifications when collecting transmission data using a gas 
cell: 
 
 

Parameter Setting 

Beam path Gas cell 

Resolution 2 cm-1

Gain 1x 

Apodization N-B* Medium 

Zero filling None 

Velocity 0.6329 cm-1 for DTGS detector 
3.1647 cm-1 for MCT-A detector 

Scan Normal (full stroke) 

Spectral range See “Spectral range” topic below 

* "N-B" stands for Norton-Beer. 

• Resolution. Typically 2 cm-1 or higher resolutions are used for 
stop-flow sampling of gas samples. If your samples have broad 
peaks with no interference, using a lower resolution may produce 
better results.  

 You can increase the resolution (e.g., from 2 cm-1 to 1 cm-1) if 
required by your sample and then increase the number of scans 
to provide tolerable signal-to-noise. You can try a lower 
resolution to trade off resolution for signal-to-noise.  

 Collect your sample and background spectra using the same 
resolution.  
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• Gain. We recommend using RESULT Integration’s optimize gain 
feature to determine the appropriate gain setting for your 
samples. If you use the optimize gain feature, the software will 
collect sample data using each possible gain setting to find the 
setting that produces the best result. If you choose not to use this 
feature, you may want to begin with a gain setting of 1x.  

 Collect your sample and background spectra using the same gain.  

 For more information about optimize gain, see “Sample 
Specifications” in “Chapter 3 Workflow Events and 
Specifications” in “Section 2 RESULT Integration Software” of 
your RESULT User’s Guide. 

• Apodization. Apodization removes peak side lobes that can 
occur because the interferogram is not an infinite set of data. The 
N-B Medium apodization setting is recommended for collecting 
data from most types of gases. For higher resolution 
experiments, you may get better results with the N-B Strong or 
Happ-Genzel apodization setting.  
 
If your application requires the highest possible spectral 
resolution and the spectrum has overlapping peaks, try using the 
Boxcar setting for Apodization since that setting may help to 
resolve them without producing the typical smoothing effects on 
the resulting spectrum. However, be aware that Boxcar 
apodization can produce a “ringing” effect in the data, which will 
appear as small “pods” (or feet) on both sides of a spectral peak.  

 Collect your sample and background spectra using the same 
apodization type.  

• Zero Filling. Zero filling improves the line shape of a spectrum 
by adding data points between collected data points. Sharp 
features become smoother and more like typical peaks when zero 
filling is used. Because data points are added, the transform takes 
longer. Zero filling does not increase the "true" resolution of the 
data, however, since that is determined by the number of data 
points collected.  
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 Set Zero Filling to None for normal work. If the spectrum 
contains very sharp peaks, try setting Zero Filling to 1 Level or 2 
Levels instead of None.  

 Collect your sample and background spectra using the same 
number of levels of zero filling.  

• Velocity. Velocity determines the speed of the moving mirror in 
the interferometer. Depending on the type of detector installed in 
the Antaris IGS, start with the default velocity values given in 
the table below.  

Detector Velocity Setting 

DTGS 0.6329 cm-1

MCT-A 3.1647 cm-1

 
 The default velocity settings are recommended for most gas 

analysis experiments. If sample throughput is low, you may find 
that you can increase the signal intensity to an adequate level by 
using a slower velocity. The results will depend on the detector 
you are using.  

 Using a faster velocity will decrease the amount of time required 
to collect each scan; however, using a velocity that is faster than 
the recommended setting may produce a noisier signal. See 
“Collection times” in this chapter for information about 
optimizing velocity values for gas analysis experiments.  
 
Collect your sample and background spectra using the same 
velocity.  

Note If your system is equipped with the closed-cycle MCT-A detector, 
do not use velocities that are slower than the default velocity setting 
(3.1647 cm-1). That detector operates properly only when Velocity is 
set to 3.1647 cm-1 or higher.   
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• Scan. Scan determines the path of the moving mirror in the 
interferometer. The scan setting affects the length of time 
required to produce a spectrum and, more subtly, the total 
number of data points each spectrum will contain. The Normal 
option is recommended for all applications except when using 
flow-through sampling to monitor combustion or other reactions 
that require a very fast time response. See “Collection times” in 
this chapter for more information.  
 
Collect your sample and background spectra using the same Scan 
setting.  

• Spectral range. Use the information below to specify an 
appropriate spectral range for the detector, beamsplitter and 
window material (included with two-zone purge option only) 
installed in the analyzer and the windows installed in the gas cell.  

 The following table provides default spectral range values for 
each of the available component combinations.  

Beamsplitter Detector Window Material Spectral Range 

KBr DTGS KBr 7,400 – 350 cm-1 

  ZnSe 4,000 - 650 cm-1

  BaF2 7,400 - 740 cm-1 

KBr MCT-A KBr 7,400 – 600 cm-1 

  ZnSe 4,000 - 650 cm-1

  BaF2 7,400 - 740 cm-1 

ZnSe DTGS KBr 4,000 - 650 cm-1

  ZnSe 4,000 - 650 cm-1

  BaF2 4,000 - 740 cm-1

ZnSe MCT-A KBr 4,000 - 650 cm-1

  ZnSe 4,000 - 650 cm-1

  BaF2 4,000 - 740 cm-1

Chapter 7  Tips for Developing Workflows     3-125 



 

Collection times When using a collect event to collect data from a workflow, the 
settings for Resolution in the sample specification and Number Of 
Scans in the collect event can affect the time involved for each data 
collection. For a given resolution for example, increasing the number 
of scans increases the total collection time. When collecting data 
from many samples in a production environment, collection time 
may be a considerable factor when setting up workflows.  

The table below contains various collection times, along with the 
combinations of Resolution and Number Of Sample Scans parameter 
settings that will achieve those times. The Number Of Sample Scans 
settings and times are approximations. 
 
 

Time (in seconds) Resolution (cm-1) Number of Scans 

15 2 
4 
8 
16 
32 
64 

18 
19 
28 
35 
43 
46 

30 2 
4 
8 
16 
32 
64 

36 
38 
56 
70 
86 
92 

60 2 
4 
8 
16 
32 
64 

72 
76 
112 
140 
172 
184 
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Time (in seconds) Resolution (cm-1) Number of Scans 

120 2 
4 
8 
16 
32 
64 

144 
152 
224 
280 
344 
368 

 
   Collection times for collecting data using a collect event 
 

The run sequence and collect sequence events are part of a special 
software module to allow sequence data collection with RESULT 
software. When using the sequence features to collect data from a 
workflow, collection time is determined by the setting for Total 
Collection Time in the collect sequence event. However, the settings 
for Resolution, Velocity, and Scan in the sample specification and 
Number Of Scans Per Spectrum in the collect sequence event impact 
the total number of spectra in the resulting sequence data set as well 
as the timing and characteristics of the collected spectra. When using 
flow-through sampling to collect data from a gas as it moves through 
the gas cell, the speed of data collection and/or the resolution of 
peaks may be critical to your analysis.  
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To maximize collection speed for sequence data collection, consider 
the following in the order given.  

• Number of Scans Per Spectrum. Determines the number of 
scans that will be coadded to produce each spectrum or 
interferogram in the phase of data collection. The setting of this 
parameter is used to define the integration time (see Integration 
Time in the collect sequence event). Increasing the number of 
scans reduces the noise level of the data (increases the signal-to-
noise ratio) and increases the sensitivity; that is, the ability to 
distinguish small peaks from noise. However, the greater the 
number of scans per spectrum, the more time there will be 
between spectra or interferograms (thus resulting in lower 
temporal resolution).  

 If you’re not sure how long to scan, start by collecting 4 scans 
per spectrum and then measure the signal-to-noise ratio in the 
resulting spectrum. Repeat the experiment using 3 scans, 2 scans 
and 1 scan per spectrum. Determine the optimum number of 
scans required to achieve the desired signal-to-noise ratio and 
use that value to define the Number of Scans Per Spectrum in the 
collect sequence event. Collecting additional scans will decrease 
the rate of data collection unnecessarily.  

• Resolution. Determines how close two peaks can be and still be 
identified as separate peaks. The smaller the resolution value, the 
higher (better) is the resolution. Increase the resolution (use a 
smaller value) when you need to distinguish narrower bands. 
Smaller values can produce narrower bands because the points in 
the spectrum are closer together. The resolution value, along 
with the number of scans per spectrum, mirror velocity and scan 
type, affects the total collection time. For any given number of 
scans, increasing the resolution (using a smaller value) decreases 
the number of spectra in the sequence data set.  

 Set the resolution only as high as needed to differentiate peaks of 
interest and give satisfactory measurement results. Setting the 
resolution any higher will not provide additional information and 
can result in increased noise. Also, the higher the resolution, the 
longer it takes to collect each spectrum and the more disk space 
that is required to save each spectrum.  
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 To optimize resolution, start by scanning the sample at a low 
resolution setting; 2 wavenumbers, for example. Then increase 
the resolution and scan the sample again. Overlay the spectra so 
you can compare their quality. Repeat this procedure until the 
spectra show little or no corresponding increase in spectral 
information. The lower of the last two resolutions is the preferred 
setting.  

• Velocity. Determines the speed of the moving mirror in the 
interferometer. Using a faster velocity decreases the amount of 
time required to collect each scan; however, using a velocity that 
is faster than the default setting may produce a noisier signal. 
This is especially true for DTGS detectors.  

 Using a slower velocity increases the time required for an 
individual scan, but that does not mean the total measurement 
time needs to be longer. The stronger signal obtained at the 
slower velocity (especially with DTGS detectors) can allow you 
to collect fewer scans, resulting in a faster collection rate and 
better quality spectra. 

 To optimize velocity, start by scanning the sample at the default 
velocity setting (0.6329 cm-1 for DTGS detectors; 3.1647 cm-1 for 
MCT-A detectors). Then adjust the velocity and scan the sample 
again. Compare the signal-to-noise ratio of the two spectra. If the 
signal is adequate, adjust the velocity again and repeat the 
experiment. You can try velocity settings that are both faster and 
slower than the default setting. If the optimum velocity setting is 
slower than the default setting, try decreasing the setting for 
Number Of Scans Per Spectrum to improve the overall speed of 
data collection.  

Note If your system is equipped with the closed-cycle MCT-A detector, 
do not use velocities that are slower than the default velocity setting 
(3.1647 cm-1). That detector operates properly only when Velocity is 
set to 3.1647 cm-1 or higher.   

• Scan. Determines the path of the moving mirror in the 
interferometer. The scan setting affects the length of time 
required to produce a spectrum and, more subtly, the total 
number of data points each spectrum will contain.  
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 The available Scan settings are described in the following table. 

Setting Description 

Normal (full 
stroke) 

Collects data over the entire length of the 
mirror path during the forward stroke. The 
mirror speed is constant throughout the 
forward and return strokes. Optimizes both 
resolution and stability.  

Fast (full 
stroke, quick 
turnaround) 

Collects data over the entire length of the 
mirror path during the forward stroke. The 
mirror speeds up while changing direction. 
Results in faster collection time than the 
Normal option but with very slight decrease 
in stability.  

Faster 
(shorter 
stroke, quick 
turnaround) 

Omits some data points at the end of each 
stroke of the mirror and employs the same 
quick turnaround technique described 
above. Results in faster collection time than 
the previous option but with slight decrease 
in resolution.  

Faster (full 
bi-directional 
stroke)* 

Collects data over the entire length of the 
mirror path during both forward and 
reverse travel of the moving mirror. 
Collects data at the same speed as the 
previous option but with slight decrease in 
stability.  

* Appropriate Scan setting only when collecting one scan per spectrum.  
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 The Normal option is recommended for all gas analysis 
applications except when using flow-through sampling to 
monitor combustion or other reactions that require a very fast 
time response. To increase the speed of data collection with 
minimal compromise to spectral quality, select the Fast option 
for scanning the sample.  

 If you need to use the fastest possible collection speed but can’t 
tolerate increased spectral noise, select the first “Faster” option 
in the Scan drop-down list box (shorter stroke, quick 
turnaround). If you need the fastest possible collection speed but 
can’t compromise the resolution, select the second “Faster” 
option in the list box (full bi-directional stroke).  

Note Because the forward and reverse scans of an FT-IR spectrometer are 
inherently different, bi-directional scans should not be co-added. 
Therefore, the Faster (Full Bi-directional Stroke) Scan option is 
appropriate only when collecting one scan per spectrum.   
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Background 
specifications 

Background specifications define data collection for background 
spectra used in gas analysis applications. The settings in the 
background specification and the way background collection is 
handled are affected by the number of scans needed for the 
background spectrum and whether the workflow uses a collect event 
or a collect sequence event to collect the sample data.  

• Setting up backgrounds for collect events. If the workflow 
uses a collect event to collect the sample data, link a background 
specification to the sample specification associated with the 
collect event. This is the traditional method of collecting 
backgrounds in workflows.  
 
We recommend that you start with the following settings in the 
background specification: 

Parameter Setting 

Beam path Gas cell 

Number of background scans Same as for sample 

Use sample gain and attenuation 
settings 

Selected 

 
 If the resulting sample spectrum has a low signal to noise ratio, 

you may be able to improve it by changing Number Of 
Background Scans to the Twice As Many Scans As For Samples 
option.  

• Setting up backgrounds for collect sequence events. 
Depending on the number of sample scans collected per 
spectrum, there are two ways to handle backgrounds used for 
sequence data collection. If Number Of Scans Per Spectrum is 
set to 4 or higher in the collect sequence event, you can probably 
use the traditional method for collecting backgrounds in 
workflows. This is done by linking a background specification to 
the sample specification that is associated with the collect 
sequence event. We recommend that you start with the following 
settings in the background specification:  
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Parameter Setting 

Beam path Gas cell 

Number of background scans Twice as many as for 
samples* 

Use sample gain and attenuation 
settings 

Selected 

* Assumes Number Of Scans Per Spectrum in the associated collect sequence 
event is set to 4 or higher.  

 
 If collecting 1, 2, or 3 scans per spectrum (or if twice as many 

background scans isn’t enough), you may want to set up a 
separate collect event for background collections so that you can 
collect more background scans. Collecting more background 
scans allows you to minimize spectral noise in the background 
data so it doesn’t contribute to the sample spectra.  

 Follow these steps to configure background collection when 
collecting a limited number of scans per spectrum and many 
background scans are needed:  

1. In the collect sequence event, set Background Frequency 
to the longest period available.  
 

2. Make sure the collect sequence event is linked to a valid 
sample specification.  

See “Sample specifications” in this chapter if you need help 
setting up sample specifications for gas analysis experiments.  
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3. Link the sample specification to a new background 
specification and set up the background specification as 
follows: 

Parameter Setting 

Beam path Gas cell 

Number of background scans Either setting is okay 

Use sample gain and 
attenuation settings 

Selected 

 
 

4. Add a collect event to the workflow and position the 
collect event at the beginning of the workflow.  
 

5. In the collect event, set Number Of Sample Scans to 32 or 
higher and select the Collect Background Only checkbox.  
 

6. Link a sample specification to the collect event.  

Make sure you use the same sample specification that is 
associated with the collect sequence event (see step 2 above). 
 

7. Link a background specification to the sample 
specification.  

Make sure you use the same background specification that is 
associated with the collect sequence event (see step 3 above). 

 When you run the workflow, it will begin by collecting a 
background spectrum using the number of scans specified in the 
collect event positioned at the beginning of the workflow. The 
collect sequence event will use that background to process any 
sample data it collects. 

3-134       Section 3  Antaris Sampling 



• Collecting backgrounds using the instrument beam path. If 
the gas cell is plumbed for continuous sampling with no option 
to evacuate or flush the cell for background collections, you can 
use the instrument beam path to collect background data (set 
Beam Path to the Instrument option in the background 
specification).  

Important Because there can be slight differences between the instrument and 
gas cell environments, backgrounds collected using the instrument 
beam path can produce uneven baselines and spectral interference in 
the sample spectra. See “Chapter 8 Common Problems with Spectral 
Data” for more information.   
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Specifying 
sample reports 

RESULT provides two report item specifications for adding sequence 
data to a sample report, including:  

• Sequence heading item specifications, for adding a general 
summary of the sequence collection to a sample report. The 
report includes the sequence title, date and time the sequence 
collection started and ended and the file names of any archived 
data followed by details of each collection phase. See “Sequence 
heading item specifications” in “Chapter 2 RESULT Integration 
Software” of your RESULT User’s Guide for details.  

• Sequence summary item specifications, for adding a summary of 
the sample component data produced by a run sequence event to 
a sample report. The summary can include the following for each 
selected component:  

  Count, which tells you the number of measurements that 
were made 

  Minimum, maximum, and average values 

  Range (maximum value minus minimum value)  

  Standard deviation and percent standard deviation 

  Number of failures, which indicates the number of 
measurements that fell outside any analysis limits specified 
in the corresponding method. (If no limits were specified, the 
software will report zero failures.)  

  Total area, which provides the sum of the component 
concentration values over the time of the data collection.  

 See “Sequence summary item specifications” in “Chapter 2 
RESULT Integration Software” of your RESULT User’s Guide 
for details. 
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8 Common Problems with Spectral Data 

Before using the Nicolet Antaris IGS for precise quantitative 
analysis, evaluate the effects of temperature and pressure on spectral 
features. Other factors that may influence spectra are problems with 
gas cells, improper collection of a background, improper collection 
of a sample, the amount of noise, and concentration.  

If you encounter a problem, before running any other diagnostics or 
deciding that backgrounds or samples are “bad,” you may first want 
to check the following items: 

• Make sure the gas cell is properly installed on the analyzer.  

• Check that your sampling technique is appropriate for the gas 
samples you are measuring. See “Chapter 4 Sampling 
Techniques” in this section for more information.  

• Check the sampling system plumbing for possible leaks, 
including the connectors to the gas source and gas cell, check 
valve, vacuum pump, and any connectors in between.  

• Make sure the system is able to maintain a constant temperature 
and pressure throughout the experiment. This is especially true at 
elevated temperatures. If using the flow-through sampling 
technique, the temperature of the gas should remain constant as 
the gas moves through the sampling system and gas cell.  
 
We recommend using a heating jacket and temperature controller 
or heat sensor to ensure constant temperature, and a pressure 
gauge to monitor the cell pressure. See “Chapter 4 Sampling 
Techniques” in this section for more information.  
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When building a quantitative method, here are some additional 
factors to take into consideration:  

• Ideally, all of the standards should be collected using the same 
instrument, gas cell and gas divider, if used. If you cannot collect 
the standards using the same gas cell, configure the quantitative 
method to use known pathlength values and enter the pathlength 
of the gas cell used to collect each calibration spectrum in the 
quantitative method.  

• Collect all standards at precisely the same temperature and 
pressure and make sure the temperature and pressure remain 
constant throughout the data collection process. If you cannot 
collect the standards at the same temperature and pressure, take 
accurate temperature and pressure readings for each standard and 
enter those values in your quantitative method.  

Tip If you use the Antaris IGS to collect the calibration spectra, RESULT 
will automatically save the pathlength, temperature and pressure of 
the installed gas cell with each collected spectrum. If you use 
TQ Analyst software to create the quantitative method, when you 
specify the calibration spectra, TQ Analyst will automatically read 
the associated pathlength, temperature, and pressure values and store 
them in the method.   

When collecting and analyzing sample spectra using a quantitative 
method, keep the following additional factors in mind: 

• If possible, collect the sample and background spectra using the 
same instrument, gas cell, and gas divider (if used) that you used 
to collect the calibration spectra in the quantitative method. If 
you cannot collect the sample and background spectra using the 
same gas cell, record the pathlength of the gas cell used to collect 
the sample and background spectra. The quantitative method 
should be configured to use known pathlength values, and the 
method should prompt the operator to enter the pathlength of the 
gas cell used to collect each sample at run time.  
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• If possible, collect the sample and background spectra at 
precisely the same temperature and pressure that was used to 
collect the calibration spectra in the quantitative method, and 
make sure the temperature and pressure remain constant over the 
time of the data collection. If you cannot collect the sample and 
background spectra at the same temperature and pressure, take 
accurate temperature and pressure readings for each sample. The 
quantitative method should be configured to prompt the operator 
to enter temperature and pressure values for each sample at run 
time.  

Tip If you use the Antaris IGS to collect the sample spectra, RESULT will 
automatically save the pathlength of the installed gas cell with each 
collected spectrum. In addition, workflows can be configured to 
automatically save the current temperature and pressure of the 
installed gas cell with each collected spectrum. (See “Specifying 
sample pathlength, temperature and pressure” in this document for 
more information.) If using a TQ Analyst method to analyze the 
spectra, TQ Analyst will automatically use the stored pathlength, 
temperature, and pressure values to calculate component 
concentrations in the samples. If the sample spectra do not include 
the pathlength, temperature, and pressure information, a TQ Analyst 
method can be set up to prompt the operator to enter the values at 
run time and the software will use the entered values in the 
component calculations.   
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Available 
software diagnostics 

With RESULT software, you can troubleshoot problems without 
affecting your production data by using any of the following 
features:  

• Quick Collect. The Quick Collect feature, available in both 
RESULT Operation and RESULT Integration software, allows you 
to scan and collect a background and/or sample without relating 
it to a workflow. Quick Collect is helpful to test instrument 
repeatability. See “Chapter 5 System Maintenance” in “Section 3 
RESULT Operation Software” of your RESULT User’s Guide for 
more information about Quick Collect. 

• Test Background, Test Sample, Test Measurement. These 
three features are available in RESULT Operation software and 
allow you to test certain portions of a particular workflow to 
diagnose where a problem may reside. See “Chapter 5 System 
Maintenance” in “Section 3 RESULT Operation Software” of your 
RESULT User’s Guide for more information about the workflow 
test features. 

• Running a workflow off-line. This feature is available in 
RESULT Operation software, and allows you to run an entire 
workflow off-line so the results do not affect production data. To 
use this feature, users and workflows need to be set up properly. 
See “Managing Workflows” and “Managing Users” in 
“Section 4 Software Administration” of your RESULT User’s 
Guide for more information about running workflows off-line.  

• Running a workflow in test mode. This feature is available in 
RESULT Integration software, and allows you to test a workflow 
while it is in development. See “Testing a Workflow” in 
“Chapter 2 Creating and Editing Workflows” in “Section 2 
RESULT Integration Software” of your RESULT User’s Guide for 
more information about running workflows in test mode.  

RESULT Operation software also contains diagnostics for checking 
the status of the instrument, running an instrument test, and aligning 
the instrument. See “Chapter 5 System Maintenance” in “Section 3 
RESULT Operation Software” of your RESULT User’s Guide for more 
information about these diagnostics.  
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Problems with 
background spectra 

If a background spectrum you collected is different from previously-
collected backgrounds or from the typical spectrum described in the 
“Collecting Background Data” section of “Chapter 6 Sampling 
Process,” or if the sample measurements are producing unexpected 
quantitative results, the problem may be one of the following.  

• If you were using a non-absorbing gas such as nitrogen to take a 
background, it is possible that: 

  The sample material could have been run as the background. 
This error will cause all the peaks in the sample spectra to 
disappear. If your background is suspect, collect a new one 
and retest the analysis by collecting and analyzing a known 
check sample. 

  The background is contaminated by the previous sample. 
Similar to the example above, this condition results in 
smaller sample peaks and quantitative results that are falsely 
low.  
 
The gas cell should be scrupulously clean before running a 
background, since the background spectrum affects all 
subsequence sample spectra. If you suspect contamination 
from a previous sample, flush the cell with your background 
gas or, if using flow-through sampling, add a pause to the 
workflow to allow more time for the background gas to 
completely replace the previous sample. Then collect a new 
background and retest the analysis by collecting and 
analyzing a known check sample. Repeat these steps until 
you are sure that the background is no longer contaminated 
by the previous sample.  

  The background gas contains trace amounts of a component 
that is measured in the samples, or another impurity that 
absorbs in a spectral region that is used for the analysis. 
These impurities in the background material will cause the 
quantitative results to appear falsely low. If trace 
contaminants in the nitrogen used for backgrounds may 
potentially interfere with the analysis of your samples, use a 
vacuum pump to evacuate the cell before collecting a 
background. 
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Tip Use the Preview Data Collection feature of RESULT Integration to 
add a background preview to the background prompt for data 
collection. The background preview shows a current background 
scan and allows you to determine when the background is free of 
contamination.   

• If you collected the background using an evacuated gas cell, it is 
possible that the gas cell contains traces of the previous sample. 
This type of error results in smaller sample peaks and 
quantitative results that appear falsely low. If you suspect this 
problem, alternately flush the gas cell with nitrogen (or the next 
sample) and completely evacuate the cell in order to remove all 
traces of the previous sample gas. 

• If the interferogram signal displayed during background 
collection is significantly smaller than the typical background 
interferogram described in the “Collecting Background Data” 
section, it is possible that the gas cell windows are corroded or 
contaminated with oils or other materials present in the gas 
sample or gas sampling system.  

 Inspect the gas cell windows (see your gas cell user’s guide for 
instructions). The windows should be clear and the window 
surfaces should be smooth with no scratches, chips or cracks. If 
the windows are damaged or corroded, see your gas cell user’s 
guide for instructions to replace them.  

 If the gas cell is contaminated with oil or other material, return 
the cell to the manufacturer for cleaning. Before installing a new 
gas cell, make sure your sampling system is plumbed properly 
and that you are using the proper technique to evacuate the gas 
cell. See “Chapter 4 Sampling Techniques” for more 
information. 

Note If the seal at either end of the gas cell leaks and the instrument is not 
equipped with the two-zone purge option, the mirrors and other 
components inside the spectrometer compartment may also be 
contaminated. Call Thermo Electron technical support to discuss the 
situation and, if necessary, schedule the system for service.   
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• If you collected a background through the instrument beam path, 
it is possible that the sample and gas cell have drastically 
different attenuation and optical properties when compared to the 
instrument’s internal environment. These differences can cause 
uneven baselines in the sample spectra as demonstrated in the 
example carbon monoxide spectrum shown below. You may also 
see absorptions in the sample spectra from water, carbon dioxide 
or other compounds commonly present in the atmosphere, and 
those absorptions may overlap your sample peaks.  

 

      Carbon monoxide spectrum collected with the Nicolet 
   Antaris IGS and processed with an instrument background 
 

If baseline anomalies or other problems are interfering with the 
analysis, try using an evacuated cell or a cell that is filled with a 
non-infrared absorbing gas such as nitrogen for collecting 
backgrounds instead of the instrument beam path. If you must 
use the instrument background, try selecting a different analysis 
region in your analysis method or set up a baseline correction. 
Thermo Electron’s TQ Analyst method development software 
allows multiple analysis regions and provides several baseline 
correction options.  
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For all problems above, it may be helpful to take test backgrounds 
using either the Quick Collect (not associated with a workflow) or 
Test Background (following the steps for background collection in a 
workflow) features in RESULT Operation software before running the 
workflow in production mode. The workflow may also be set up to 
pause before starting background and sample collection to allow the 
operator to preview the data. See “Collecting and processing data 
using one collection session” in “Chapter 7 Tips for Developing 
Workflows” for more information about the preview feature of 
RESULT software.  

If using Thermo Electron’s TQ Analyst method development 
software, you can design workflows that test the quality of the 
background spectrum that is used with your sample. For example, 
the workflow can use a collect event to collect a spectrum and then 
use a check event to test whether the background is good. The check 
event can be set up to continue the workflow if the background is 
good, or to stop the workflow if the background is bad.  

The workflow can evaluate the background by checking the intensity 
of the background single beam spectrum or interferogram. To set 
this up, use a separate TQ Analyst Measure Only method for the 
background test. In the Measure Only method, select Use A Special 
Spectrum Format on the Measurements tab and then select one of the 
background formats (Single Beam or Interferogram) in the 
associated drop-down list box. See your TQ Analyst Explain help for 
more information. To add the test to your workflow, attach the 
method to a separate measure event. The measure event for the 
background test would typically be positioned before the measure 
event that measures the sample spectrum.  

Tip For the best quantitative results, process all standards and samples 
using the same type of background.   
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Problems with 
sample spectra 

Several factors may affect a sample spectrum. Before deeming the 
sample as “bad,” collect the sample data again in a diagnostic mode, 
either by running the workflow off-line, using the Test Sample 
feature, or using the Quick Collect feature in RESULT Operation 
software.  

The following are some factors that may affect the quality of your 
spectral data: 

• The background is contaminated by the previous sample, or with 
trace amounts of components that are also present in the sample, 
or with components that absorb in the region of interest. When 
these types of impurities are present in the background material, 
the resulting sample spectra will have very small sample peaks or 
no sample peaks and the quantitative results will appear falsely 
low. See “Problems with background spectra” in the previous 
section for suggestions of how to resolve this problem.  

• The sample is contaminated with carryover from a previous 
sample. If the samples are similar, this kind of contamination 
will cause the sample peaks to be larger or smaller than normal 
and the quantitative results to be incorrect. You can significantly 
reduce sample-to-sample contamination by flushing the cell with 
the next sample or by using a vacuum pump to remove residual 
gases from the gas cell. If using flow-through sampling, add a 
pause before data collection to allow the sample gas to 
completely fill the gas cell before the workflow starts collecting 
data.  
 
You may also have problems with sample-to-sample carryover if 
you use the same transfer lines and other equipment with 
different sample gases. Traces of the sample gas may remain in 
the lines when you move them from one gas source to another. 
To minimize sample-to-sample carryover, before you start the 
workflow, flow the new gas through the transfer lines until you 
are sure all traces of the previous sample gas have been removed. 
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Tip You can also use the Preview Data Collection feature of RESULT 
Integration to add a sample preview to the sample prompt for data 
collection. The sample preview shows a current sample scan and 
allows you to determine when the sample is free of contamination.   

The following sections contain information about specific problems 
with spectra and some suggestions for possible causes and 
resolutions. If you are using a gas cell from a manufacturer other than 
Thermo Electron, see your gas cell documentation for other 
suggestions related to problems with background and sample spectra. 
 

Spectrum with high noise The following illustration shows two examples of spectra with 
different levels of spectral noise. The first (upper) spectrum has what 
is considered a typical noise level. A spectrum that contains high 
noise can resemble the second (lower) spectrum.  

 

  Examples of spectra containing different levels of noise 
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As shown in the previous spectrum, the high level of noise is 
represented as very sharp peaks that go above and below the 
baseline. If you experience this problem, the gas cell windows may 
be damaged, corroded, or contaminated with oil or other material. To 
confirm a problem with the windows, collect a new background and 
display the background interferogram. If the interferogram signal is 
significantly lower than the typical background interferogram 
described in the “Collecting Background Data” section, something is 
interfering with the signal and the windows are most likely the 
cause. Now display the background single beam spectrum. If the 
background single beam spectrum contains absorbance peaks that 
are not present in the typical background single beam described in 
the “Collecting Background Data” section, the windows are 
probably contaminated with oil or other material.  

See your gas cell user’s guide for instructions to inspect, order, and 
replace the windows in the gas cell. If the gas cell is contaminated 
with oil or other material, return the cell to the manufacturer for 
cleaning. Before installing a new gas cell, make sure your sampling 
system is plumbed properly and that you are using the proper 
technique to evacuate the gas cell. See “Chapter 4 Sampling 
Techniques” for more information. 
 
If, after repeating the experiment and correcting any problems with 
the gas cell, the problem is not solved, check that you are using the 
correct gain and velocity (see “Sample Specifications, Gain 
parameter, Velocity parameter” in “Section 2 RESULT Integration 
software” of your RESULT User’s Guide for more information). If the 
gain and velocity are set correctly, you may want to increase the 
number of scans or lower the resolution to decrease the amount of 
noise in the sample spectra. See “Collection Times” in “Chapter 7 
Tips for Developing Workflows” for more information.  
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Spectrum with 
no sample peaks 

If the sample spectrum has no sample peaks or the peaks are much 
smaller than usual, first check your source for the sample gas to see 
if the gas cylinder or other supply is low or empty. If the source 
supply is okay, one of the following conditions may apply.  

If you were using a non-absorbing gas such as nitrogen to take a 
background, it is possible that: 

• The sample material was inadvertently run as the background. 

• The background is contaminated by the previous sample. 

• The background gas contains trace amounts of a component that 
is measured in the samples, or the background is contaminated 
with another compound that absorbs in a spectral region that is 
used for the analysis.  

If you collected the background using an evacuated gas cell, it is 
possible that: 

• The gas cell contains trace amounts of the previous sample. 

• The gas cell is contaminated with oil from the vacuum pump. 

See “Problems with background spectra” in this chapter for 
suggested solutions to these and other problems that are due to 
improper collection of a background spectrum.  
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Spectrum with 
uneven baseline 

The following spectrum shows an examples of an uneven baseline:  

 

                        Spectrum with uneven baseline 
 

Uneven baselines and other baseline anomalies typically occur when 
the background spectrum is significantly different from the sample 
spectra. The major cause of such a difference is when backgrounds 
are collected using the instrument beam path.  

If baseline anomalies are interfering with the analysis, try using an 
evacuated cell or a cell that is filled with a non-infrared absorbing 
gas such as nitrogen for collecting backgrounds instead of the 
instrument beam path. If you must use the instrument background, 
try selecting a different analysis region in your analysis method or 
set up a baseline correction. Thermo Electron’s TQ Analyst method 
development software allows multiple analysis regions and provides 
several baseline correction options. 
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Unexpected 
quantitative results 

It is considered a good laboratory practice to use check samples 
(samples of known composition) to monitor the accuracy of 
analytical results. If a workflow generates sample concentration 
values that are higher or lower than expected, run a check sample of 
similar concentration. If the results from the check sample are 
inaccurate, one of the following conditions may apply.  

• A sampling error occurred. Check that you measured the correct 
sample and that the sampling system is intact (no leaks). If using 
a gas divider, make sure the divider is properly calibrated.  

• The spectral response may be non-linear in the chosen analysis 
range. Because there is little molecular interaction in gas 
mixtures, gas analysis applications frequently allow the use of 
one or two standards for method calibration. However, this 
practice assumes the spectral response is linear in the chosen 
analysis range. If the spectral response is not linear, the 
quantitative results for samples with concentrations above the 
concentrations of the calibration standards may be high or low. If 
you suspect this problem, use multiple standards to generate a 
calibration curve. The standards should include concentrations 
that are above and below the highest and lowest concentrations 
you expect to find in the samples and a plot of actual 
concentration versus calculated concentration should be linear. If 
the plotted points do not form a straight line, take one of the 
following steps:  

  Select an analysis peak or region that produces a linear 
response in the concentration range you expect to find in the 
samples.  

  Use a correction curve to correct the non-linear response.  

 See your TQ Analyst User’s Guide for information about 
selecting analysis peaks for and applying correction curves to a 
quantitative method.  
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• The analysis range is too large. If analyzing component 
concentrations over a large dynamic range, for example from a 
few ppm to several percent, configure the method to use multiple 
analysis peaks or regions. For example, instead of using one peak 
or region to represent all concentrations, use one peak or region 
to represent the low concentrations and another to represent the 
high ones. For each selected peak or region, make sure the 
spectral response is linear in the expected analysis range.  

 See your TQ Analyst User’s Guide for information about using 
multiple analysis peaks in a quantitative method.  

• The spectral response is too strong. A particular analysis peak 
may adequately represent low concentrations of a component but 
higher concentrations produce a peak that is too strong or totally 
absorbing. Totally absorbing peaks have a flat top (see the 
example below) and should not be used for quantitative 
measurements.  
 

 

                     Spectrum with too much absorbance 
                         in the selected analysis region 
 

Chapter 8  Common Problems with Spectral Data     3-151 



 If a sample produces unexpected quantitative results, display the 
corresponding spectrum and evaluate the analysis peak. If the 
peak is too large or the region has high noise, select an analysis 
peak that produces a more measurable response.  

• The gas cell temperature or pressure changed during data 
collection. Temperature and pressure variations can cause sample 
peaks to shift or the peak heights to vary or derivative-shaped 
peaks to appear in the spectrum. The following example shows 
two spectra of methane collected with a heated gas cell that was 
set to two different temperatures (165 °C for the bottom 
spectrum; 80 °C for the top one). The increase in temperature 
caused all the peaks to be significantly smaller. 
 

 

                   Spectra collect with a heated gas cell 
                      set to two different temperatures 
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 All of these anomalies in the sample spectra will affect the 
quantitative results. If you suspect this problem, collect a 
representative sample spectrum and monitor the gas cell 
temperature and pressure during data collection. If the 
temperature and pressure do not remain constant during the 
entire time of the data collection, take steps to better control 
those variables before returning the system to production mode.  

• The wrong temperature or pressure values were entered for the 
sample spectra.  
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4 System Maintenance and Service 

This section describes maintenance and service routines that you can 
perform on the Nicolet Antaris IGS (Industrial Gas System). We 
define maintenance as an occasional procedure you perform to keep 
the analyzer running efficiently. We define service as a procedure to 
replace a failing part in the analyzer.  

 Warning Perform only those procedures described in this section. If there are 
other problems with system, contact Thermo Electron technical 
support.   

 Warning If a protective cover on the analyzer or computer appears damaged, 
turn off the system and secure it against any unintended operation. 
Always examine the protective cover for transport stresses after 
shipping.    

If you need help with a maintenance or service procedure, use the 
information below to contact Thermo Electron. Outside the U.S.A., 
contact the local Thermo Electron sales or service representative. 
Telephone numbers for all Thermo Electron offices are provided 
with your system. They are also included on our web site.  

Phone: 1-800-642-6538 (U.S.A.) or  
 +608-273-5015 (worldwide) 

Fax: +608-273-5045 (worldwide) 

E-mail: techsupport.analyze@thermo.com 

World Wide Web:  http://www.thermo.com/spectroscopy 
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Tools Most maintenance procedures can be performed without any special 
tools. For service procedures and some maintenance you may need 
one or more of the following tools and/or supplies.  

• 5/32-inch hex driver or hex wrench 

• 3/32-inch hex driver or hex wrench 

• No. 1 Phillips screwdriver 

• No. 2 Phillips screwdriver 

• Flat-head screwdriver 

• 11
16 -inch open-ended wrench 

• 3
4 -inch open-ended wrench 

• Control (shut off) valve 

• 1
4 -inch male fitting or a 3

8 -inch female fitting. 
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1 System Maintenance 

Maintenance procedures are performed periodically, as a part of 
normal operations, to ensure optimal performance. They include:  

• Powering on and off 

• Disconnecting and re-connecting a power supply 

• Cleaning the analyzer 

• Opening and closing the optional rack-mount drawer 

• Checking and changing desiccant 

• Checking and changing the fan filter 

• Storing the analyzer 

• Maintaining controls for the optional purge  

• Checking and changing purge gas filters 

• Checking and changing windows for the optional two-zone purge 

• Setting purge flow 

• Leak testing system plumbing 

• Maintaining MCT detectors. 
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Powering on and off To prevent shock hazard, many maintenance procedures require that 
you turn off the power before you work on the analyzer.  

 Warning Always follow the safety precautions in this manual and in the 
Nicolet Antaris IGS Site and Safety Information guide and gas cell 
user’s guide that came with your system whenever you use the 
analyzer.   
 

Table-top system To turn on or off the analyzer: 

Press the power switch on the power supply. 

I = ON 

O = OFF 

 

Power switch 
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Rack mount system If your analyzer uses the optional rack-mount kit: 

Press the power switch at the lower right of the rack front panel. 

I = ON 

O = OFF 
 

Power switch

Source

Laser

Scan

Power
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Disconnecting 
the power supply 

For further protection from shock hazard, many service procedures 
require that you disconnect the power supply before you work on the 
analyzer. 

 Caution Avoid shock hazard. Always move the power switch to the off (O) 
position before you disconnect the power supply.   

 Caution Improper or unsafe cabling can damage your instrument and may 
create a safety hazard. Thermo Electron is not responsible for 
damage or injury resulting from improper or unsafe cabling.   

Table-top system To disconnect the power supply: 

1. Turn off the analyzer power. 
 

2. Disconnect the power cord from the power strip or wall 
outlet. 
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1

2

3

 
 

3. Disconnect the power cord from the power supply. 
 

4. Disconnect the power supply from the back of the analyzer. 

Use a No.2 Phillips screwdriver to loosen the strain-relief screws 
until they spin freely. 
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Rack mount system If your analyzer uses the optional rack-mount kit, follow these 
instructions to disconnect the power supply: 

1. Turn off the analyzer power. 
 

2. Disconnect the power cord from the power strip or wall 
outlet. 
 

1

2

3
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3. Disconnect the power cords from the power supply on the 
rack shelf 
 

4. Disconnect the power supply from the back of the analyzer. 

Use a No.2 Phillips screwdriver to loosen the strain-relief screws 
until they spin freely. 
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Reconnecting 
the power supply 

After you complete a service or maintenance procedure, use the steps 
that follow to reconnect the power supply. 

 Caution Avoid shock hazard. Always move the power switch to the off (O) 
position before you reconnect the power supply.   
 

Table-top system To reconnect the power supply: 

1. Verify that the power switch is in the off (O) position. 

Power switch 

 
2. Connect the power supply to the back of the analyzer. 

Use a No.2 Phillips screwdriver to secure the connection. 
 

3. Connect the power cord to the power supply. 
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 Danger Shock hazard. Do not remove or defeat the ground prong on the 
power cord. If you use an extension cord, it must also have a 
protective conductor.   

4. Connect the power cord to the power strip or wall outlet. 

1

2

3
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Rack mount system If your analyzer uses the optional rack-mount kit, follow these 
instructions to reconnect the power supply: 

1. Verify that the power switch is in the off (O) position. 

Power switch

Source

Laser

Scan

Power

 
 

2. Connect the power supply to the back of the analyzer. 

Use a No.2 Phillips screwdriver to secure the connection. 
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2

3

1

 

 
3. Connect the power cord to the power supply located on the 

rack shelf. 
 

 Danger Shock hazard. Do not remove or defeat the ground prong on the 
power cord. If you use an extension cord, it must also have a 
protective conductor.   

4. Connect the power cord to the power strip or wall outlet. 
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Cleaning 
the analyzer 

If the outside of the analyzer needs cleaning, turn off the analyzer 
power and disconnect the power cord from the wall outlet or power 
strip. Then use a damp (not wet), soft cloth and a mild soap to clean 
the outside of the analyzer.  

 Warning Avoid shock hazard. Do not allow cleaning solutions or liquid to run 
into the analyzer or into the power supply.   

 Warning Avoid shock hazard. Always move the power switch to the off (O) 
position and disconnect the power cord from the wall outlet or power 
strip before cleaning the analyzer.   

Important Do not use harsh detergents, solvents, chemicals or abrasives to 
clean the analyzer; these can damage the finish.   

Important Do not attempt to clean or even touch the mirror surfaces. The 
mirrors in the analyzer are front surfaced and can be easily 
scratched. Dust will not harm the infrared signal, but fingerprints and 
scratches can degrade spectral performance or permanently damage 
the mirrors.   

See the maintenance section of each component manual for 
information about maintaining, storing, and cleaning gas cells, 
heating jackets and other accessories. 
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Opening and 
closing the drawer 

(rack mount option) 

Maintenance and service operations require access to all sides of the 
instrument and to the gas cell, gas plumbing and electrical supply 
cables.  

To access the analyzer and gas cell, you will need to open and close 
the rack “drawer.”  
 

Opening the rack To open the rack: 

1. Unlatch the top front rack panel. 

Turn both cover latches to the left to unlatch the top front rack 
panel. 
 

2. Slowly lower the top panel. 

Source

Laser

Scan

Power

Source

Laser

Scan

Power

Source

Laser

Scan

Power

Rotate counter
clockwise

Lower panel

Slide rack out  
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3. Pull out the instrument shelf to expose the instrument, gas 
cell, and gas plumbing. 

Use the hinged edge of the front panels to grasp and pull the 
instrument shelf open. 

 Caution Be sure that the rack is stable and will support the analyzer and gas 
cell with the drawer in the open position. The rack should be 
mounted to the ceiling or wall or use external supports that can be 
pulled out to support the additional weight and prevent the rack from 
falling forward.   

 
Closing the rack To close the rack: 

1. Push the rack drawer into the rack, flush with the rack side 
supports. 
 

2. Raise the top panel into place against the rack side supports. 
 

3. Latch the top front panel to hold it in place. 

Make sure the latches are positioned all the way to the left. Turn 
the latches to the right to engage the side supports in the panel 
clips. 
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Checking and 
changing the 

desiccant 

If the analyzer is desiccated or in storage, you will occasionally have 
to check and change the desiccant packets. These packets keep the 
analyzer optics free of excess moisture. A humidity indicator on the 
side panel of the analyzer can be used to check the desiccant.  

Keep all covers closed tightly unless you are performing a 
maintenance or service procedure and check the humidity indicator 
monthly. If the analyzer is in storage or not used regularly, check the 
indicator every two months.  

Important If the gas cell is removed for longer than 30 minutes, make sure you 
seal the openings to the sample beam path compartment. This will 
help extend the life of the desiccant packet and protect the analyzer 
from contaminants and moisture. For more information, see “Storing 
the analyzer” in this chapter.   
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Checking the desiccant Locate the desiccant indicator on the left side panel. 

If the indicator is pink, the desiccant and the humidity indicator need 
to be replaced. 
 

Source

Laser

Scan

Power

Slide rack out

Humidity
indicator

   

Humidity indicator

Desiccant pack
(behind panel)
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Changing the desiccant The desiccant is located in a desiccant “cage” on the inside of the 
front panel of the analyzer.  
 
Replace spent desiccant packets. The desiccant packets supplied with 
the analyzer cannot be dried or regenerated safely. 

To change the desiccant: 

1. Open the front panel. 

Important Be careful to keep the front panel from dropping free of the analyzer. 
The power supply line to the front panel indicator lights may become 
damaged or unsecured.   

Power supply
cable

Remove screws

Desiccant "cage"
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 Caution Avoid burn and fire hazards. Do not attempt to regenerate spent 
desiccant packets.   

 Warning The desiccant is harmful if swallowed. Follow the manufacturer’s 
instructions to dispose of desiccant packets properly.    

2. Remove the desiccant packet from the desiccant cage and 
discard it. 

 
 

3. Place a new desiccant packet into the desiccant cage. 

See Replacement Parts for the Nicolet Antaris IGS Analyzer for 
part numbers and contact information. 
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4. Replace the front panel and screws. 

Important Make sure that the power supply to the front indicator lights is 
secure and not impinged by the front panel.   
 

5. Use Update Instrument Information from the Service menu 
in RESULT Operation and record the date you replaced the 
desiccant packet. 

For more information, see “Updating Instrument Information” in 
“Section 3 RESULT Operation Software” of your RESULT User’s 
Guide.  
 

Changing the 
humidity indicator 

The humidity indicator is located on the analyzer side panel.  
 
To change the humidity indicator: 

1. Locate the indicator on the instrument side panel. 

Humidity indicator

Desiccant pack
(behind front panel)
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2. Lift the tab on the indicator cover and remove the indicator. 
 

3. Insert the new indicator (should be blue). 

See Replacement Parts for the Nicolet Antaris IGS Analyzer for 
part numbers and contact information. 
 

4. Replace the indicator cover. 

Make sure the indicator cover completely covers the indicator. 
Press the edges of the cover against the analyzer side panel to 
create a firm seal.  
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Checking and 
changing 

the fan filter  

The Antaris IGS includes a cooling fan. The fan ensures that the 
analyzer electronics are not damaged by high temperatures. The 
filter prevents dust and particulates from entering the electronics 
compartment.  

The fan is located at the rear of the left side panel. 
 

Fan/Filter

 
 

Thermo Electron recommends that you check the condition of the 
filter at least once each year. If your environment is dusty or dirty, 
check the filter more frequently. 
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To replace the fan filter: 

1. Use a flat-head screwdriver to carefully pry the cover grill off 
the fan filter housing.  

Filter

Fan cover grill

 

Important Do not remove the screws holding the fan filter housing.   
 

2. Remove the used filter.  

The filter should be discarded and replaced annually. 
 

3. Place a new filter into the filter housing. 

To order a new filter, refer to the “Parts List” document in your 
manual set. 
 

4. Replace the grill on the filter housing. 
 

4-24       Section 4  Maintenance and Service 



Storing the analyzer If the analyzer is in storage, make sure it has fresh desiccant, keep all 
covers closed tightly, and check the humidity indicator every two 
months.  

If you remove the gas cell, make sure you block the openings to the 
sample beam path compartment to maintain a tight seal. We 
recommend that you tape a piece of plastic over each opening, or 
seal the entire opening with cellophane or other plastic tape. Be sure 
to completely seal the holes.  
 

Tape cell openings

 
 

See the maintenance section of each component manual for 
information about storing gas cells, heating jackets and other 
accessories. 
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Maintaining the 
optional purge gas 

controls  

If your analyzer is equipped with an optional purge kit, routine 
maintenance includes checking the pressure and flow settings 
regularly and checking the purge filter occasionally to make sure it is 
clean. 

Follow the instructions provided to check the settings and filter. 

 Note Information and instructions for installing the purge controls is 
provided in the Service chapter.   
 
 

Checking 
the settings for 

optional purge gas 
controls 

If your analyzer is equipped with an optional purge kit, check the 
regulator and flowmeter settings occasionally to make sure they are 
correct.  

If your system is equipped with the optional two-zone purge, be sure 
to check the settings for the controls to both the lower spectrometer 
compartment and the upper sample beam path compartment. 
 

 Important With two-zone purge, each zone must be equipped with its own 
pressure regulator and flowmeter. The settings are different for each 
purge zone. Follow the instructions provided to ensure correct 
operation.   
 

 Danger Never use a flammable gas to purge the analyzer. Heat from the 
source or internal electrical components could ignite a flammable 
gas. The purge gas must be free of moisture, oil and other reactive or 
infrared-absorbing materials. We recommend using dry air supplied 
by a purge gas generator or pure air dryer (available from Thermo 
Electron), or dry nitrogen. Other gases, even inert gasses such as 
argon (Ar), can damage the instrument.   

Important Always connect the purge supply line to the Purge In port and the 
vent line to the Purge Out port. Do not reverse the ports. Reversing 
the ports can result in increased pressure inside the instrument, 
leading to instrument damage.   
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Important When connecting the purge lines to and from the instrument, be 
careful that you don’t install valves that can be closed in the line 
between the Purge Out port and the vent. If the purge line is not 
vented or the vent line is impinged, pressure from the purge gas can 
build up quickly inside the analyzer, leading to instrument damage.   

To check the purge gas settings: 

1. If the control valve is in the off position, turn it to the on 
position. 

ON position

 
 

2. Adjust the pressure regulator until the gauge indicates the 
appropriate pressure for the purge compartment. 

Use the adjustment knob on the top of the regulator to adjust the 
pressure. 
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For systems using single-zone purge (or for purge to the lower 
spectrometer compartment), the pressure should be between 
10 psi and 20 psi. 
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Adjust to between
10 psi and 20 psi

Adjustment knob

 

For the two-zone purge to the upper sample beam path 
compartment, pressure should be 10 psi.  

 Important If you are using two-zone purge, the settings are different for each 
purge zone. The controls for the upper sample beam path 
compartment must be set to lower values than the controls for the 
lower spectrometer compartment.   
 

3. Set the flowmeter to the appropriate flow rate. 

Use the adjustment knob near the bottom of the flow meter to 
adjust the flow. 
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For systems using single-zone purge (or for purge to the lower 
spectrometer compartment), the flow should be 20 SCFH. 
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Adjustment knob
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Flow meter

 

For the two-zone purge to the upper sample beam path 
compartment, the flow should be 10 SCFH.  

 Important If you are using two-zone purge, the settings are different for each 
purge zone. The controls for the upper sample beam path 
compartment must be set to lower values than the controls for the 
lower spectrometer compartment.   
 
 

Checking 
and changing 

purge gas filters  

If your analyzer is equipped with an optional purge kit, check the 
purge filter occasionally to make sure it is clean.  

If the filter appears discolored, replace it. 
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 Danger Never use a flammable gas to purge the analyzer. Heat from the 
source or internal electrical components could ignite a flammable 
gas. The purge gas must be free of moisture, oil and other reactive or 
infrared-absorbing materials. We recommend using dry air supplied 
by a purge gas generator or pure air dryer (available from Thermo 
Electron), or dry nitrogen. Other gases, even inert gasses such as 
argon (Ar), can damage the instrument.   

To replace the purge filter: 

1. Turn off the purge gas at the control valve.  
 
Do not turn down the flowmeter or the pressure regulator. 
 

2. Remove the plastic bowl that houses the filter.  

You can unscrew the bowl by hand. 
 

3. Remove the filter. 
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You can unscrew the filter by hand. 
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4. Install the new filter. 
 

5. Reinstall the plastic bowl. 
 

6. Turn on the purge flow to the analyzer. 
 

7. Begin collecting spectra. 

You may notice increased levels of water and carbon dioxide in 
spectra collected immediately after you change the purge filter. If 
this interferes with your data, wait until equilibrium is re-
established. 
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Replacing two-zone 
purge windows 

If your analyzer is equipped with an optional two-zone purge kit, the 
sample beam path compartment is isolated from the spectrometer 
compartment by ZnSe (zinc selenide) windows. Damaged windows 
can affect the quality of your spectra. If you suspect that these 
windows have become damaged, contact Thermo Electron to replace 
them.  

 

Leak testing 
system plumbing 

Thermo Electron recommends that you check your system for gas 
leaks periodically and perform any maintenance required. 

Perform the leak tests and determine an appropriate frequency based 
on your sample gas and internal policies. If you need assistance, 
contact a qualified professional from a competent source. Your gas 
supplier should be able to provide assistance or direct you to a 
competent consultant. The liability associated with an improperly 
functioning gas sampling system can far outweigh the cost of 
professional assistance. 

If the analyzer is equipped with the option closed-cycle MCT 
detector, leak check the analyzer and the detector refrigerant gas 
lines regularly with soapy water. Never use a flame. Ensure that the 
detector gas lines are isolated from any heat sources. 

 Danger Never expose the refrigerant gas lines or compressor to temperatures 
above 52 °C (125 °F). Higher temperatures will ignite the PT-14 gas 
flowing through the gas lines and compressor and cause the cooling 
system to rupture.  
 
Eliminate all ignition sources, including static electric sparks. 
Vapors can be ignited by pilot lights, other flames, smoking, sparks, 
heaters, electrical equipment, static discharge, or other ignition 
sources. Explosive atmospheres may linger.    
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Maintaining a liquid 
nitrogen-cooled  

MCT detector 

If you have an MCT detector (and are not using closed-cycle 
cooling), it must be cooled with liquid nitrogen before you use it to 
collect data.  

MCT-A detector
dewar

 
 

Liquid nitrogen is extremely cold and therefore potentially 
hazardous. When filling a vacuum bottle or the detector dewar, be 
careful not to contact the liquid nitrogen with your skin. The 
symbols that follow remind you of this hazard and instruct you to 
wear protective gloves and goggles and follow standard laboratory 
safety practices. 
 

 
 

 Warning The gas boiling off liquid nitrogen can create an oxygen deficient 
environment in an insufficiently ventilated room.   

Note A detector dewar should maintain its insulating vacuum for several 
years. If the vacuum leaks, the insulation will lose effectiveness.   
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Filling the detector dewar  To fill the detector dewar: 

1. Open the dewar cover and remove the plastic stopper from 
the detector dewar.  

 

 Caution Liquid nitrogen is extremely cold. When filling a vacuum bottle or 
the detector dewar, pour slowly. Pouring too quickly can cause the 
bottle or dewar to expel liquid nitrogen. Be careful not to contact the 
liquid nitrogen with your skin. Wear protective gloves and goggles 
and follow standard laboratory safety practices.   
 

2. Fill the metal vacuum bottle with liquid nitrogen. 
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3. Insert the funnel into the detector dewar. 

Fill the detector dewar with liquid nitrogen. 

 

Pour the liquid nitrogen into the funnel slowly. A small amount 
of liquid nitrogen spillage is unavoidable and will not harm the 
instrument. 

Fill the funnel and then let it drain completely two or three times. 
Wait until the vapor plume disappears and then repeat until the 
dewar is filled.  
 

4. Remove the funnel. 
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5. Wait until the vapor plume disappears and then replace the 
plastic stopper and close the dewar cover firmly. 

 
 

Restoring the 
dewar vacuum  

You can restore the vacuum in your laboratory if you have the 
proper equipment. The vacuum must be pumped to approximately 
10-6 torr. A special evacuation valve for pumping out dewars is 
available from Thermo Electron.  
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Maintaining the 
closed-cycle 

MCT detector  

If your analyzer is equipped with an optional closed-cycle MCT-A 
detector for continuous cooling, be sure you read and follow all 
precautions described in the Material Safety Data Sheet that 
accompanies the detector. The PT-14 gas used to cool the detector is 
a flammable asphyxiant and can form an explosive mixture with air 
and oxidizing agents. Also, the gas lines connecting the detector and 
the refrigerant compressor are pressurized.  
 

Closed cycle
MCT-A detector

Vent
 

 

Safety precautions If your analyzer is equipped with an optional closed-cycle MCT 
detector, heed the following precautions to avoid an explosion or fire 
while operating the system:  

• Never allow PT-14 gas to mix with oxygen, chlorine, bromine 
pentafluoride, nitrogen trifluoride, oxygen difluoride, chlorine 
dioxide, yellow mercuric oxide and other oxidizers, and do not 
use the Antaris IGS to analyze those materials. Mixtures of the 
materials listed above and the PT-14 refrigerant gas used to cool 
the closed-cycle detector, particularly at high temperatures or 
low pressures, have been known to explode. 
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• Vent the MCT detector check valve away from the analyzer. The 
infrared source inside the analyzer is an ignition source and the 
detector refrigerant gas is flammable. Provide a fume hood or 
other active venting system that is free of spark and other 
ignition sources and prevents flammable vapors from collecting 
in the atmosphere surrounding the analyzer.  

• Leak check closed-cycle MCT-A detector systems regularly with 
soapy water. Never use a flame. Ensure that the refrigerant gas 
lines are isolated from any heat sources.  

• Never loosen or disconnect the refrigerant gas lines or the 
compressor couplings. Avoid crimping and repeatedly bending 
or repositioning the refrigerant gas lines. Never heat the 
refrigerant gas lines.  

• Keep the work area well ventilated and free of ignition sources, 
including pilot lights and other flame sources, smoking, sparks, 
heaters, electrical equipment, and static discharge. Post work and 
storage areas with “No Smoking or Open Flames” signs.  

See the Nicolet Antaris IGS Site and Safety Information guide for 
additional safety information for the closed-cycle MCT detector. 
 

Closed-cycle MCT 
detector operation 

Thermo Electron provides the closed-cycle cooling option, but does 
not manufacture the equipment. The operating guide provided by the 
detector manufacturer includes instructions for properly installing 
and operating the closed-cycle MCT detector. Read the 
manufacturer’s operating guide before you use the detector.  

 Danger Avoid shock and fire hazard. Always verify that the voltage selector 
block setting matches the electrical supply voltage before connecting 
the compressor to a wall outlet or power strip.   
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Closed-cycle MCT 
detector maintenance 

The PT-14 compressed gas used to cool the closed-cycle MCT 
detector requires periodic recharging. For details, refer to the 
manufacturer’s documentation provided with the compressor or 
contact Thermo Electron technical support.  

Other maintenance on the cooling system should be performed as 
specified by the manufacturer. For details, see the manufacturer’s 
documentation. 
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2 Service 

The Antaris IGS was designed so that you can install optional 
hardware and replace many of the components yourself. The 
information that follows describes a variety of hardware service 
procedures, including:   

• Replacing fuses 

• Replacing the power supply 

• Replacing a source 

• Replacing a laser 

• Installing an optional purge kit. 

• Moving the analyzer. 

Important Although the system operator can perform the service procedures 
easily, it is recommended that only Thermo Electron-certified 
service engineers or on-site maintenance personnel who have been 
trained by Thermo Electron perform these operations. Whenever 
these procedures are performed, there is a potential for damage to 
sensitive components. Damage to components inside the analyzer 
will affect the performance of the system.   
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Replacing fuses The Antaris IGS is protected by two, 2A, time-lag (also known as T-
type or slow-blow) fuses that are built into the external power 
supply. These fuses are not individually replaceable. If the fuses 
blow, you must replace the power supply. See the section of this 
chapter entitled “Replacing the Power Supply” for step-by-step 
instructions. 

 Danger Avoid shock hazard. Never remove the cover of the power supply.   

Optional components and accessories may have fuses that can be 
replaced. See the document that came with the optional component 
or accessory for more information.  
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Replacing 
the power supply 

The power supply may need to be replaced if it develops a fault or if 
the fuses blow. Also, to prevent shock hazard, many procedures 
require that you turn off the analyzer and disconnect the power 
supply before you work on the analyzer.  

 Danger Do not attempt to remove the cover of the power supply.   

 Caution Avoid shock hazard. Always move the power switch to the off (O) 
position before disconnecting or reconnecting the power supply.   

Note Be sure to record the serial number of the new power supply. Use 
Update Instrument Information from the Service menu in RESULT 
Operation. See “Updating Instrument Information” in “Section 3 
RESULT Operation Software” of your RESULT User’s Guide for more 
information.   

To replace the power supply: 

1. Disconnect the power cord from the power strip or wall 
outlet. 
 

2. Disconnect the power cord from the power supply. 
 

3. Use a No. 2 Phillips screwdriver to loosen the screws that 
secure the power connector to the back of the analyzer. 

The screws are captive. Loosen them until they spin freely. 
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4. Disconnect the power supply from the back of the analyzer. 

1

2

3

 

 
5. Connect the new power supply to the analyzer. 

Use a No. 2 Phillips screwdriver to secure the connection. 
 

6. Connect the power cord to the power supply. 
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7. Connect the power cord to the wall outlet or power strip. 

1

2

3
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Removing and 
replacing the 

analyzer access 
panels 

To access user serviceable parts located inside the spectrometer 
compartment, you will need to remove the front, right side or rear 
access panels on the analyzer. Instructions for removing and 
replacing the access panels are provided in this section. 

Be sure to replace and secure the access panels upon completion of 
the service procedure. 

Important Although the access panels can be removed and replaced easily by 
the system operator, it is recommended that only Thermo Electron-
certified service engineers or Thermo Electron-trained on-site 
maintenance personnel perform this operation. Whenever an access 
panel is open, there is a potential for damage to sensitive 
components. Damage to components inside the analyzer will affect 
the performance of the system.   

 Warning To avoid shock hazard, always turn off the analyzer and disconnect 
the power supply from the wall outlet or power strip before you 
remove any access panel.   
 

Before removing 
an access panel 

Before removing any access panels: 

1. Turn off the analyzer and disconnect the power supply.  
See “Disconnecting the power supply” for details. 
 

2. Remove any loose materials or other items from the top of 
the analyzer. 
 

3. Clear space around the analyzer to make room to operate the 
hex driver and remove the panel. 

4-46       Section 4  Maintenance and Service 



Important The rear access panel includes cables to the internal circuits and 
cables to the external interfaces. Be careful not to stretch, detach, or 
impinge the cables when removing the rear panel.  

The front access panel includes cables to the display panel. Be 
careful not to unplug or damage these cables when removing the 
panel. 

The left side access panel includes the fan assembly and its power 
cables. There are no user serviceable components on the left side of 
the instrument, so this panel should not be removed.   

 
Removing an 
access panel 

To remove a front, side, or rear access panel: 

1. Use a 3/32-inch hex driver or hex wrench to remove the 
screws that secure the panel to the analyzer.  

The front and side panels are held in place with six screws. The 
rear panel uses only four screws. 

Panel screws  
 

2. Be careful to support the panel as you remove the screws. 
The panel drops free of the instrument when all screws are 
removed. 
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 Note The side panel slides into a rear support bracket. Slide the panel 
forward to clear the rear support.   

 Caution Even after the analyzer has been turned off, the source element 
(located on the right side of the spectrometer compartment) remains 
hot for up to 15 minutes.   
 

3. Carefully place the access panel aside.  

 

Important Place the panel close to the instrument. When removing either the 
front or rear access panel, be careful to set the panel down without 
pulling or damaging any cables connecting to the inside and outside 
of the panel.   

Important Be sure to place the panel in a safe place where it will not be heated, 
bent, or exposed to corrosive substances.   
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Replacing an 
access panel 

To replace an access panel: 

1. Position the panel so the screw holes on the panel line up with 
the screw holes in the internal supports. 

 When replacing the side access panel, slide the panel into the 
rear holding bracket first, then line up the screw holes. 

Important When replacing the rear access panel, be careful to place all internal 
cables completely inside the instrument to avoid damaging the 
cables. 

When replacing the front access panel, be careful not to damage the 
power supply cables to the front display panel.   

Important To avoid injury or damage to the panel, support the panel until all 
the screws are in place.   
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2. Use a 3/32-inch hex driver or hex wrench and secure the 
panel with the screws you removed earlier. 
 

3. Reconnect the power supply to the power strip or wall outlet. 

See “Reconnecting the Power Supply” in this chapter if you need 
information about reconnecting the power supply. 
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Replacing the source As with all light sources, the infrared source in the Antaris IGS must 
be replaced occasionally.  

Important The Antaris IGS source is pinned in place and pre-aligned. A system 
operator can replace it easily. Replacing the source should not affect 
measurement results, however an improperly installed or handled 
source will affect the performance of the system. You may want to 
have source replacement done by a Thermo Electron-certified 
service engineer or Thermo Electron-trained on-site maintenance 
personnel.   

Important Never touch the new source element with your bare fingers. Skin oils 
or other deposits on the element will shorten its life.   

Note Be sure to record the installation date and the serial number of the 
new source before you install it. Use Update Instrument Information 
from the Service menu in the RESULT Operation software.   

 Warning To avoid shock hazard, always turn off the analyzer and disconnect 
the power supply from the wall outlet or power strip before you 
replace the source.   

 Caution The source element becomes extremely hot during normal analyzer 
operation. Always turn off the analyzer and allow the element to 
cool for at least 15 minutes before removing the source from the 
analyzer. Handle the source assembly only by the ceramic base.   
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To replace the source: 

1. Open the right side panel.  

See the section on “Removing an access panel.” 
 

2. Locate the source module inside the analyzer. 

Source  

 
3. Loosen the thumbscrew that secures the source module to the 

analyzer. 
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4. Unplug the power supply cable from the source module. 

Source
 

 
5. Lift the source module straight up until it clears the 

alignment pin and remove the source module from the 
analyzer. 

Alignment pin  
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Important Never touch the new source element with your bare fingers. Skin oils 
or other deposits on the element will shorten its life.   

6. Remove the new source from its protective packaging and 
position it in the analyzer. 

Orient the source module so that it fits onto the alignment pin in 
the analyzer chassis.  

Alignment
pin

 
 

7. Connect the source power cable to the power supply cable. 
 

8. Tighten the thumbscrew to secure the source to the analyzer 
chassis. 
 

9. Replace the side access panel. 

See the section, “Replacing an access panel” in this chapter. 
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10. Connect the power supply, turn on the analyzer, start the 
RESULT Operation software and verify that the source is 
working properly. 

If the new source is working properly, the Source indicator on 
the front panel remains lit after the power-up diagnostics 
complete. 

If the new source is not working properly, check to be sure that 
the source module is firmly seated and the source power supply 
cable is connected. If the source still does not work, contact 
Thermo Electron Technical Support. 
 

11. Wait 15 minutes for the new components to stabilize 
thermally and then align the analyzer by choosing Align 
Instrument from the Maintenance menu. 
 

12. If the analyzer is equipped with optional ValPro software, 
run the ValPro Instrument Performance Tests to confirm 
that the analyzer is performing properly. 
 

Tip You may notice increased levels of water and carbon dioxide in 
spectra collected immediately after you change the source. If this 
interferes with your data, wait until equilibrium is re-established.   

13. Use the analyzer qualification procedures and/or run 
workflows developed for the analyzer and confirm the 
results. 
 

14. Begin collecting spectra. 
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Replacing the laser The Antaris IGS contains a HeNe laser that is used for timing 
interferometer scans. If the laser burns out or is otherwise not 
functioning properly, the analyzer will not scan. 

Important Although the system operator can replace the laser easily, it is 
recommended that only Thermo Electron-certified service engineers 
or Thermo Electron-trained on-site maintenance personnel perform 
this operation. Whenever the spectrometer compartment is open, 
there is a potential for damage to sensitive components. Damage to 
components inside the analyzer will affect the performance of the 
system.   

Note Use Update Instrument Information from the Service menu in 
RESULT Operation and record the installation date and the serial 
number of the new laser before you install it.   

 Warning Before removing the laser, turn off the analyzer power, disconnect 
the power cord from the wall outlet or power strip, and remove the 
rear access panel.   
 

Removing a laser To remove a laser: 

1. Remove the rear access panel.  

See the section, “Removing an access panel.” 

Important Be careful to set the panel down without pulling or damaging the 
cables connecting to the panel.   
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2. Locate the laser and laser power supply. 

Laser

 
 

3. Disconnect the laser power supply cable. 
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4. Unhook the spring clamps that secure the laser tube. 

The laser tube is held in position with two springs and an 
alignment pin. Release the spring clamps by pushing down on 
the clamp release hooks near the bottom of the spectrometer 
compartment. 

 

 
5. Lift the laser straight up until it clears the alignment pin on 

the cradle.  
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6. Remove the laser tube from the analyzer.  

Alignment pin

Laser tube
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Installing a new laser To install a new laser: 

1. Position the laser tube inside the spectrometer compartment 
and then lower it onto the cradle. 

The power supply cable should be positioned on your right. 

Be sure the hole in the laser is aligned with the pin on the cradle. 

Alignment pin

Laser tube
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Important Do not attempt to twist or turn the laser assembly once it engages the 
alignment pin. If the laser is misaligned the analyzer will not scan.   

2. Slide the springs over the laser tube and secure the clamp 
release clips. 
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3. Connect the cable to the laser power supply.  

The connectors are keyed so that you cannot plug the cable in 
backwards. 

 

 
4. Place the analyzer rear access panel into position and secure 

it with the screws you removed earlier. 

Make sure that you don’t pinch any cables between the access 
panel and the instrument. 
 

5. Reconnect the power supply and turn on the analyzer. 
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6. Start the RESULT Operation software and verify that the 
laser is working. 

If the new laser is working properly, the Laser indicator on the 
front panel remains lit after the power-up diagnostics complete. 

If the new laser is not working properly, check to be sure that the 
power cable is properly connected to the laser and that the main 
cover of the analyzer is securely fastened with the screws you 
loosened earlier. If the laser still does not work, contact Thermo 
Electron Technical Support. 
 

7. Wait 15 minutes for the new components to stabilize 
thermally and then align the analyzer by choosing Align 
Instrument from the Maintenance menu. 
 

8. Use the analyzer qualification procedures and/or run 
workflows developed for the analyzer and confirm the 
results. 

If the analyzer is equipped with optional ValPro software, run 
the ValPro Instrument Performance Tests to confirm that the 
analyzer is performing properly. 
 

9. Begin collecting spectra. 
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Installing and 
removing the gas cell 

Detailed instructions for working with Thermo Electron gas cells is 
provided in the gas cell user’s guide included with your gas cell. If 
you are using a gas cell from another manufacturer, see the user’s 
guide provided by the gas cell manufacturer or call Thermo Electron 
technical support for assistance.  
 

Checking and 
replacing gas cell 

gaskets 

Under normal operating conditions, the gaskets on your Thermo 
Electron gas cells should not require replacement. Whenever you 
remove the gas cell from the analyzer, check the condition of the 
gaskets. If the gaskets are torn, thinning, have visible holes or 
otherwise appear damaged, they may need to be replaced.  

Detailed instructions for replacing the gaskets on the Thermo 
Electron gas cells can be found in the Gas Cell User’s Guide 
included with the gas cell. If using a gas cell from another 
manufacturer, see the documentation that came with the gas cell for 
instructions for replacing gaskets.  
 

Changing or 
replacing gas cell 

windows 

Most gas cells are provided with factory-installed windows. If the 
windows become scratched, broken, or fogged, you may need to 
replace them. If your sampling requirements or environmental 
considerations change, you may require gas cell windows of a 
different material.  

Detailed instructions for replacing the windows on the Thermo 
Electron gas cells can be found in the Gas Cell User’s Guide 
included with the gas cell. If using a gas cell from another 
manufacturer, see the documentation that came with the gas cell for 
instructions for replacing windows. 
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Installing an 
optional purge kit 

Antaris analyzers are sealed and desiccated. Under normal operating 
conditions, this provides adequate protection against environmental 
humidity and corrosive elements which can damage the optical 
components inside the spectrometer compartment.  

If the analyzer environment is excessively humid (above 95% 
noncondensing) or contaminated with potentially corrosive solvents 
or other corrosive agents, you can install an optional instrument 
purge kit. For best results the purge gas should be dried to a dew 
point of -70 degrees C (-94 degrees F) or below. Use only dried air 
or nitrogen to purge the analyzer. See the Nicolet Antaris IGS Site 
and Safety Information guide for information about air dryers and 
clean air systems. Contact Thermo Electron technical support if you 
need assistance. 

 Danger Never use a flammable gas to purge the analyzer. Heat from the 
source or internal electrical components could ignite a flammable 
gas. The purge gas must be free of moisture, oil and other reactive or 
infrared-absorbing materials. We recommend using dry air supplied 
by a purge gas generator or pure air dryer (available from Thermo 
Electron), or dry nitrogen. Other gases, even inert gasses such as 
argon (Ar), can damage the instrument.   

Important If you are installing a two-zone purge option, read the instructions 
provided in the section “Installing the two-zone purge option.” The 
purge gas controls settings must be set lower for the upper sample 
beam path compartment.   

For this procedure you will need the following tools and supplies: 

• 3
4 -inch and 11

16 -inch open-ended wrench 

• Control (shut off) valve 

• 1
4 -inch male fitting or a 3

8 -inch female fitting. 
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To install an instrument purge kit: 

1. Install a control valve and either a 1
4 -inch male fitting or a 

3
8 -inch female fitting on the purge gas source. 

Choose a control valve and fittings that are appropriate for the 
purge gas source. 
 

2. If you used a 1
4 -inch male fitting, go on to the next step. 

If you used a 3
8 -inch female fitting on the purge gas source, 

install the 3
8 -inch to 1

4 -inch reducing nipple that was included 

with the pre-installation kit. 

Use an 11
16 -inch open-ended wrench to tighten the connection. 

Reducing nipple

Purge gas source
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3. Install the pressure coupling. 

Use a 3
4 -inch open-ended wrench to tighten the connection. 

Pressure coupling

 
 

4. Install the purge filter, pressure regulator, and flow meter. 

Snap the assembly into the pressure coupling. 
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5. Connect the purge controls to the analyzer. 

Snap the flow coupler into the Purge In port on the back of the 
analyzer. 
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purge inlet

Instrument purge outlet

Flow meter

Flow coupler

 
 

Important Be sure to install the purge supply line to the Purge In port and the 
vent line to the Purge Out port. Do not reverse the ports. Reversing 
the ports can result in increased pressure inside the instrument, 
leading to instrument damage.   

6. Vent the purge gas from the analyzer. 

Connect a vent line to the Purge Out port on the back of the 
analyzer. Vent the gas safely to a fume hood or as directed by 
your gas supply designer. 

Important When connecting the purge lines to and from the instrument, be 
careful that you don’t install valves that can be closed in the line 
between the Purge Out port and the vent. If the purge line is not 
vented or the vent line is impinged, pressure from the purge gas can 
build up quickly inside the analyzer, leading to instrument damage.   
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7. Turn on the purge control valve. 

 

ON position

 
 

8. Adjust the pressure regulator until the gauge indicates that 
the pressure is 20 psi. 
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9. Set the flowmeter to 20 SCFH. 
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Installing the 
two-zone purge option 

If you are using the two-zone purge option to purge the sample beam 
path, you must install separate purge gas controls for each zone (one 
for the spectrometer compartment and one for the sample beam path 
compartment).  

 Important To use the two-zone purge option, you must also purge the 
spectrometer compartment, and your purge gas supply must 
adequately accommodate two separate purge gas controls.   

 Important For the sample beam path purge, set the pressure and flow rate lower 
than for the spectrometer compartment purge settings to prevent air 
and contaminants being pushed into the spectrometer compartment.   
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To install the two-zone purge option: 

1. Use the steps provided in this chapter under “Installing an 
optional purge kit” to install the second set of purge gas 
controls.  
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Important The two-zone purge option uses hex fittings instead of pressure 
couplings to secure the purge and vent lines to the instrument.  

To connect the purge controls to the upper sample beam path, insert 
the purge line into the hex fitting for the Purge In port and use a 
9/16-inch open-ended wrench to tighten the connection.  

To connect the vent line for the two-zone purge option, insert the 
vent line into the hex fitting for the Purge Out port and use a 
7/8-inch open-ended wrench to tighten the connection.   

2. Set the pressure regulator to 10 psi for the sample beam path 
compartment purge. 
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3. Set the flowmeter to 10 SCFH for the sample beam path 
compartment purge. 

 Caution Be sure to install the purge supply line to the Purge In port and the 
vent line to the Purge Out port. Do not reverse the ports. Reversing 
the ports can result in increased pressure inside the instrument, 
leading to instrument damage.   

 Caution When connecting the purge lines to and from the instrument, be 
careful that you don’t install valves that can be closed in the line 
between the Purge Out port and the vent. If the purge line is not 
vented or the vent line is impinged, pressure from the purge gas can 
build up quickly inside the analyzer, leading to instrument damage.   

 

4-72       Section 4  Maintenance and Service 



Servicing the 
liquid nitrogen-

cooled MCT detector 

Contact Thermo Electron Technical Support if your liquid nitrogen-
cooled MCT detector requires service.  

Restoring the 
dewar vacuum 

You can restore the dewar vacuum in your laboratory if you have the 
proper equipment. The vacuum must be pumped to approximately 
10-6 torr. A special evacuation valve for pumping out the dewar is 
available from Thermo Electron. Contact Technical Support for 
information. 
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Servicing the closed-
cycle MCT detector  

If your analyzer is equipped with an optional closed-cycle MCT 
detector for continuous cooling, be sure you read and follow all 
safety precautions provided in the Nicolet Antaris IGS Site and 
Safety Information guide. Service on the closed-cycle cooling system 
should be performed as specified by the manufacturer.  

Required service may include: 

• Recharging the compressor gas 

• Changing the compressor fuses. 

For details, see the manufacturer’s documentation or contact Thermo 
Electron Technical Support. 
 

Closed cycle
MCT-A detector

Vent  
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Moving the analyzer The Nicolet Antaris IGS and any optional components and 
accessories that came with it have specific requirements for utilities 
and workplace environment. The system must be installed by a 
qualified Thermo Electron service representative or a Thermo 
Electron-certified individual with equivalent knowledge and training. 
If your analyzer includes a Thermo Electron gas cell, the installation 
engineer will also install the gas cell. If you want to move the 
system, connect an electrical or other utility source or otherwise 
change the system’s operating environment, consult the Nicolet 
Antaris IGS Site and Safety Information guide and call Thermo 
Electron technical support with any questions before you make the 
change to avoid injuring yourself or damaging the instrument.  

 Danger If your analyzer is equipped with an optional closed-cycle MCT-A 
detector, it must be partially disassembled by trained service 
personnel before it can be moved. The service engineer must wait 
24 hours for the coolant to warm to room temperature before 
disconnecting the gas lines to avoid causing the gas lines to 
overpressurize, which can damage the compressor. Never loosen or 
disconnect the detector gas lines or compressor couplings yourself. 
Vapors can be ignited by pilot lights or other flames, smoking, 
sparks, heaters, electrical equipment, static discharge, or other 
ignition sources. Explosive atmospheres may linger.   

 Warning Nicolet Antaris analyzers cannot be lifted safely by a single person. 
When lifting or moving a Nicolet Antaris IGS analyzer, get a second 
person to help you. 

 

Be sure to lift from each side of the analyzer, not the front and back.   

Chapter 2  Service     4-75 



 

 Important Whenever the analyzer has been stored or shipped, immediate 
exposure to room air can cause condensation damage. Allow 24 
hours for the package to slowly warm to room temperature before 
opening it. 

 Note Moving the system may change its validation status.   
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5 Accessories and Options 

This section may be used to store operating manuals for any 
component options and sampling accessories for your Nicolet 
Antaris IGS, whether you purchased those options or accessories with 
the system or afterwards. For information about the component 
options and sampling accessories available for the Antaris IGS, 
contact your Thermo Electron representative or visit our web site at 
www.thermo.com/spectroscopy. 
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6 Antaris Updates 

This section contains information about changes to the Nicolet 
Antaris IGS analyzer since this guide was last published. Updates 
may include changes to hardware or software descriptions and 
additions that are tied to new releases of Antaris hardware or RESULT 
software. 
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7 Glossary 

100% line  A spectrum generated by ratioing 
two nearly identical single-beam spectra that 
appears as a generally flat line at 100% 
transmittance. This spectrum is used as a 
diagnostic tool to reveal system noise. 
Although it is called 100% line, it is usually 
collected and displayed in absorbance units. 

A 
absorbance  A measure of how much of the 

incident radiation that is directed at a sample 
is absorbed by the sample. Absorbance is 
defined by the formula A = log10 (1/T), where 
T is the fractional transmittance. 

access key  A key that corresponds to an 
underlined letter in a RESULT window. To 
carry out a command using the keyboard, 
press ALT plus the appropriate access key.  

administrator  A user who has special rights 
to an operating system and/or specific 
application. Administrators usually have the 
ability to set up user accounts and modify 
system settings. See also RESULT 
administrator. 

algorithm  A procedure for solving a problem. 

ambient temperature  The temperature of the 
immediate surroundings of an object. When 
referring to an object inside the analyzer, the 
ambient temperature is the temperature inside 
the analyzer. When referring to the analyzer 
itself, the ambient temperature is the 
temperature of the location where the 
analyzer is being used, such as the room 
temperature or, if the analyzer is installed in 
a rack enclosure, the temperature inside the 
enclosure.  

analyzer  An instrument used for chemical 
analysis. An analyzer is usually dedicated to 
a specific type of analysis. 

Antaris  see Nicolet Antaris 

Antaris IGS  see Nicolet Antaris IGS 

Antaris Multiplexer  see Nicolet Antaris 
Multiplexer 
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aperture  An opening that controls the amount 
of light that reaches a sample. All the Nicolet 
Antaris systems have an internal aperture. 
The Nicolet Antaris analyzer comes with a 
fixed aperture or an optional two-position 
aperture. The two-position aperture is 
required for the highest resolution settings. 
The Nicolet Antaris IGS includes a variable 
aperture. The software sets the aperture 
automatically. The three-position 
cuvette/culture tube holder, or sample card 
holder, for the transmission module comes 
with a removable aperture that is primarily 
used with culture tubes and vials. 

Apodization  A feature available in some 
sample specifications in RESULT Integration 
software, such as the gas cell sample 
specification for the Nicolet Antaris IGS. 
Apodization mathematically removes peak 
side lobes that can occur because the 
interferogram is not an infinite set of data. 
Apodization is performed automatically 
before the Fourier transform. Strong 
apodization reduces the resolution of the data 
and broadens peaks.  

archive event  A workflow event in RESULT 
Integration software that instructs the 
software to save the sample spectrum and/or 
the sample report in the specified location for 
archiving spectra and reports using unique 
file names. 

archiving  The process of storing files. In 
RESULT software, workflows, reports, spectra, 
method files, and standards can be archived 
in a specific directory. 

attenuator  1) A component inside the 
instrument that filters the amount of energy 
sent to a sample.  2) A parameter in some 
sample specifications of RESULT Integration 
software that specifies a position or setting 
for the attenuator. 

audit log  A database used to track and log 
items in RESULT Operation software. The 
audit log tracks changes made to software 
settings; pass/fail results, results of 
instrument qualification runs and verification 
workflow runs; values of items stored from 
workflow runs; and entries made into the 
software’s on-line service log. Through 
RESULT Operation software, the audit log can 
be queried to produce reports. When 
performing a query, the audit log can verify 
the integrity of the data being queried, and 
note any suspect data. 

B 
background  see background spectrum 

Background Frequency  A collect event or 
collect sequence event parameter in RESULT 
Integration software that specifies when to 
collect a background for ratioing sample 
spectra produced by the event. 
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background preview  A live background 
display window that accompanies an 
operator prompt for background collection 
from a workflow. Data collection begins 
when the operator selects the Continue 
button in the prompt dialog box. Background 
preview allows the operator to verify the 
quality of the background data before 
collection.  

background prompt  An operator prompt 
specification in RESULT software that appears 
before background collection when the 
workflow is run. 

background specification  A workflow 
specification in RESULT Integration software 
that defines data collection for background 
spectra, based on the background location or 
sampling technique.  

background spectrum  A reference spectrum 
that accounts for the unique optics of a 
sampling accessory and an instrument. The 
background spectrum is the result of the 
output of the source, the response of the 
beamsplitter optics, and detector and any 
atmospheric absorptions inside the analyzer. 
If the background is collected through a 
sampling module, sample holder or gas cell, 
then the background spectrum also includes 
the characteristics of the module, holder or 
gas cell. Sample spectra are ratioed against a 
background spectrum so that the final 
spectrum is free of those features. 

band  A spectral region containing a peak. 

base name  The prefix used to name a group of 
files, workflow events, or specifications in 
RESULT software. 

baseline  The portion of an absorbance 
spectrum that is not part of the peaks. The 
baseline represents those regions where the 
sample absorbs little or no energy.  

beam  In an instrument, the stream of infrared 
light emitted by the source that travels 
through to a detector.  

beam path  The route followed by the infrared 
beam as it travels from the source to a 
detector. The beam path may change 
depending on the sampling module and 
accessories used and the sampling technique. 

beamsplitter  A device inside the 
interferometer that splits the infrared beam 
coming from the source into two beams of 
nearly equal energy. Usually one beam 
passes through the beamsplitter, is reflected 
from the interferometer's moving mirror and 
returns to the beamsplitter. The other beam is 
reflected from the beamsplitter and then is 
reflected from the interferometer's fixed 
mirror and returns to the beamsplitter. The 
recombined beam exits the interferometer, 
passes through the sample and travels to the 
detector. 

block heater  A free-standing heating unit 
designed to heat samples held in metal blocks 
that have openings to accept a variety of 
different kinds of sample containers.  
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C 
calculate event  A workflow event in RESULT 

Integration software that instructs the 
software to calculate statistics using the 
results from a specified measure event and 
the specified settings for the calculation 
parameters. Each time a calculation event is 
performed by a workflow, the workflow 
produces a set of statistical data, referred to 
as the calculation result. 

calibration  1) The process in which the 
software analyzes a set of standards in order 
to calculate a method model for predicting 
component concentrations or classes from 
unknown samples.  2) The process in which 
an analyzer adjusts the digitizers and 
amplifiers in the main board of an instrument 
for optimal performance of the attenuator 
and detector gain. 

calibration spectrum  The spectrum of a 
calibration standard. 

calibration standard  A standard that is used 
to create the method model during 
calibration. In TQ Analyst, calibration 
standards are also used to calculate a 
correction curve, if one is specified. 

channel  A sampling location where there is 
both an output and an input for the infrared 
beam, such as on a fiber optic module or 
Nicolet Antaris Multiplexer.  

channeling  See fringing. 

check box  A selection box in a software 
dialog box that turns a feature or option on or 
off. If a check mark ( ) appears in the box, 
then the feature or option is turned on. If the 
box is blank, then the feature or option is not 
turned on. 

check event  A workflow event in RESULT 
Integration software that instructs the 
software to test the status of a specified item 
using the indicated settings for the check 
parameters and a logical test specification. 
When performing a check event in a 
workflow, the software produces a pass or 
fail result. 

check sample  A sample for which the sample 
composition is known. 

class  A group of standards that have a 
common set of characteristics.  

Classical Least Squares (CLS)  A 
quantitative method in TQ Analyst software 
that looks at many regions of the unknown 
sample spectrum to find relationships 
between absorbance and concentration. 
Commonly used in gas spectroscopy.  

classification analysis  To find the standard or 
class that most closely matches an unknown 
sample spectrum or verify that the sample 
spectrum is similar to the spectra in a 
specified class.  
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classification method  A TQ Analyst method 
that finds the standard or class that most 
closely matches an unknown sample 
spectrum or verifies that the sample spectrum 
is similar to the spectra in a specified class. 
Classification methods are also known as 
qualitative methods. 

classify  To find the standard or class that 
most closely matches an unknown sample 
spectrum or verify that the sample spectrum 
is similar to the spectra in a specified class.  

class-selection dialog box  A dialog box 
developed using a request event in RESULT 
Integration software that requests the 
operator to specify the type (class) of 
material to be analyzed by selecting an option 
from a list of materials the workflow is set up 
to measure. 

clipboard  A special memory resource used in 
RESULT Integration software that stores a 
copy of the last information that was copied 
or cut. The information on the clipboard can 
then be pasted into another workflow file. 
Workflow events and specifications can be 
cut or copied and pasted into other 
workflows. 

CLS  See Classical Least Squares. 

collect event A workflow event in RESULT 
Integration software that instructs the 
workflow to collect an infrared sample 
spectrum based on a sample specification. 

collect sequence event  A workflow event 
available in RESULT Integration software 
when the sequence module add-in option is 
installed. A collect sequence event instructs 
the workflow to collect a series of sample 
spectra over a specified period of time based 
on a sample specification. Archived spectra 
are saved in the Nicolet sequence file format. 

command  A word or phrase in a menu that 
you can choose in order to perform an action. 

Comma-Separated Values (CSV)  A file 
format for saving spectra as a text delimited 
file that specifies each data point in the 
spectrum as a set of X and Y values. The 
values may be separated by a list separator 
(defined by the Windows regional settings) 
or a tab. CSV formatted files can be read by 
any compatible spreadsheet or other program. 
CSV files are saved with an extension of 
(*.csv). 

compare event  A workflow event in RESULT 
Integration software that instructs the 
software to measure the spectra from the 
specified collect events using the indicated 
measurement specification, and then compare 
the measurement results (calculated values) 
using standard statistical techniques. 

component  A chemical compound or property 
contained in a sample mixture. 

computer name  A name assigned to a 
computer on a Windows network. Each 
computer on a network is assigned a unique 
computer name. 
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concentration  The amount of a component in 
a given volume. 

conditional test  A test in a workflow event 
that applies a logical test specification to an 
event or group of events and performs an 
action based on whether the logical test 
specification is determined to be true or false. 

configuration files  In RESULT software, files 
that contain the settings for how the software 
works. The configuration files contain 
software options that are enabled or disabled, 
such as user settings, workflow settings, and 
ValPro settings. 

configure temperature/pressure event  A 
workflow event available in RESULT 
Integration software when the software is 
configured for use with a gas analyzer such 
as the Nicolet Antaris IGS. A configure 
temperature/pressure event defines the 
source for the gas cell temperature and 
pressure values that will be saved with each 
collected spectrum. Systems that include a 
temperature controller can also use a 
configure temperature/pressure event to set 
up or adjust the controller.  

copy  A feature using RESULT Integration 
software’s memory features. Information can 
be copied and stored onto the software’s 
clipboard, and then pasted into another 
workflow file. The stored information will 
remain on the clipboard until it is replaced by 
another item of information or until the 
computer is shut down. 

correction curve  A zero-order, linear, or 
higher order polynomial which can be 
applied to the concentration values calculated 
by a calibrated method to improve the 
accuracy of the analysis. 

correction standard A standard that is used 
along with the calibration standards to 
calculate a correction curve. Correction 
standards are not used in calibration. 

correlation coefficient  A measure of the 
linear relationship between two variables. A 
value of "one" implies that there is a direct 
linear relationship between two variables. A 
value of "zero" implies that there is no 
relationship between the two variables. 
Correlation coefficients are produced by a 
compare event in RESULT Integration 
software. 

CSV See Comma-Separated Values. 

culture tube  An inexpensive, cylindrical 
sample container that is usually made of 
glass or plastic.  

cut  A feature using the RESULT Integration 
software’s memory features. A cut item is 
removed from a file and stored on the 
application’s clipboard until it is replaced by 
another item of information, or until the 
computer is shut down. 

cuvette  A rectangular sample container that is 
typically made of quartz. Cuvettes are 
frequently used when high accuracy is 
needed such as when performing quantitative 
analysis. 
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D 
DTGS detector  see TGS detector 

data archive  The directories where data, such 
as reports and spectra produced from 
workflows, is stored. In RESULT Operation 
software, the path for data archives are 
specified by the RESULT administrator in the 
RESULT Options window. In RESULT 
Integration, the path for data archives are 
specified in the Options dialog box. 

data collection phase  The data collection 
period defined by a collect sequence event. 
The number of data collection phases in a 
sequence data set is determined by the 
number of collect sequence events included 
in the corresponding run sequence event 
group. 

Data Format  A collect event or collect 
sequence event parameter in RESULT 
Integration software. Data Format defines the 
Y-axis unit that will be used to display or plot 
the sample spectrum in a sample report.  

data source  A vendor-independent link to a 
database. RESULT software uses a data source 
to access the audit log database. 

database  A file consisting of a number of 
records or tables, along with a collection of 
operations that facilitate querying, sorting, 
and other activities.  

date stamp  A date/time string generated by 
the software as a unique identifier for a 
particular audit log record or archived file. 
The software creates an identifier based on 
the date and time the record or file was 
created. The date stamp includes the current 
month, day, time and year in GMT 
(Greenwich Mean Time) format plus a three-
digit index number. 

delay event A workflow event in RESULT 
Integration software that instructs the 
software to pause the workflow for a 
specified interval. A delay event can be used 
to allow the instrument to stabilize before 
starting data collection, or to pause the 
instrument between periodic data collections. 

detector  A device inside the instrument, 
sampling module, or accessory that produces 
an electrical signal in response to the infrared 
beam striking it. Nicolet Antaris and Nicolet 
Antaris Multiplexer systems use InGaAs 
(indium gallium arsenide) detectors. The 
Nicolet Antaris IGS can use a TGS or MCT 
detector.  

dialog box  A window in a software 
application that solicits a response from the 
user. Dialog boxes usually contain groups of 
related information or options that the user 
can specify. Most dialog boxes allow the user 
to close the box by choosing an OK button to 
save any items that have been specified, or a 
Cancel button to close the dialog box without 
saving any settings.  
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diffuse-reflection  A spectroscopy technique 
that measures changes that occur in an 
infrared beam when the beam interacts with a 
particulate sample. The radiation alternately 
passes through particles and reflects off their 
surfaces. This causes the light to scatter, or 
“diffuse,” as it makes its way through the 
sample. An output mirror collects the 
diffusely scattered energy and sends it to a 
detector in the analyzer. The detector records 
the altered beam as an interferogram signal, 
which can be used to generate a spectrum. 

digital signature  An electronic signature 
based upon cryptographic methods of 
originator authentication, computed by using 
a set of rules and a set of parameters such 
that the identity of the signer and the integrity 
of the data can be verified. 

directory  A way of organizing files on a disk 
or drive. Directories are usually set up in a 
tree-like structure and appear as folders in 
Windows applications. Data can be stored in 
directory folders. 

disabling  The process of suspending a feature, 
workflow, or user account. Disabling makes 
a feature inactive or suspends a workflow or 
user account without deleting it. It can then 
be enabled in the future. 

Discriminant Analysis  A qualitative 
(classification) method in TQ Analyst that 
uses multiple standards and multiple classes 
to determine the class or classes of known 
materials that are most similar to an unknown 
material. The method reports a list of classes 
ranked from best match to worst match, and a 
distance value for each class. 

display area  In RESULT Integration software, 
the region in the main window used to 
display either the general instructions for the 
selected workflow event or the parameter 
settings for the selected workflow 
specification. In RESULT Operation software, 
the region in the main window used to 
display spectra and reports. 

Distance Match  A qualitative (classification) 
method in TQ Analyst that uses multiple 
standards and multiple classes to determine 
how closely an unknown materials matches 
each class. The method reports a list of 
classes ranked from best match to worst 
match, and a match value for each class. 

domain  A collection of computers that share a 
common database on a Windows network. 
Each domain has a unique name on a 
network. 

drop-down list  A list inside a box that allows 
you to select one of a number of options. The 
list has an arrow button on the right side of 
the box. Select the arrow button to reveal the 
list of options. 

drawer  See rack drawer 

E 
electronic signature A computer data 

compilation of any symbol or series of 
symbols executed, adopted, or authorized by 
an individual to be the legally binding 
equivalent of the individual’s handwritten 
signature. 

7-8       Nicolet Antaris IGS User’s Guide 



event  see workflow event 

expected value  The known concentration 
value or spectral measurement for a 
spectrum. Expected values are used by a 
Compare event in RESULT Integration 
software. 

F 
fiber optic accessory  A sampling accessory 

that uses fiber optic technology to transport a 
beam of light from an FT-IR analyzer 
through the accessory, where the beam 
interacts with a sample, and then back to the 
analyzer. The analyzer can then use the 
“changed” beam to create a sample spectrum. 

fiber optic cable  A bundle of thin, glass or 
plastic transparent fibers that are enclosed by 
a less refractive material. The fibers transmit 
light by internal reflection. 

fiber optic port  A port on a fiber optic module 
or Nicolet Antaris Multiplexer that serves as 
a connector for a fiber optic accessory. Fiber 
optic ports come in pairs to accommodate the 
in/out path of a fiber optic accessory.  

fiber optic module  The module of the Antaris 
analyzer that allows users to collect spectra 
from remote locations using a fiber optic 
accessory. See also multiplexer module. 

fiber optic shunt  A fiber optic cable that 
directs the infrared beam directly from the 
input channel to the output channel without 
passing through a sample. A fiber optic shunt 
minimizes the loss of beam intensity and is 
typically used as an external reference. 

file  A collection of spectral, workflow or 
method information or a report, given a name 
and stored on a disk. 

file name  The name that identifies a file. 

floating point number  A numeric format that 
can be expressed using a decimal point. 

flow-through sampling  The analysis of a 
sample gas as it flows through a gas cell. 
This technique operates on the principle that 
both the background gas and sample gas are 
at higher pressures than the gas cell and, 
therefore, will “flow” from a state of higher 
pressure to a state of lower pressure through 
the gas cell. The difference in pressure may 
be because the background and sample gases 
are pressurized, or the difference in pressure 
may be created by using a diaphragm or 
vacuum pump to draw the sample through 
the cell. 

Fourier transform  1) To convert an 
interferogram (data in the time domain) to a 
single-beam spectrum (data in the frequency 
domain) to reveal the response to all 
frequencies within the spectral range.  2) The 
mathematical operation used to convert an 
interferogram to a single-beam spectrum. 

frame  A portion of a window in a software 
application that has a set boundary. 
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frequency  The number of light wave cycles 
that occur per unit time or space. In RESULT 
software, frequency can be expressed in 
wavenumbers (cm-1) or wavelength. 

fringing  The effect caused by constructive and 
destructive interference of internally reflected 
waves from parallel surfaces. Fringes are 
sinusoidal in appearance, and the number of 
fringes over a given wavenumber range is 
related to the thickness of the sample. 

FT-IR  Abbreviation of Fourier transform 
infrared spectroscopy. An infrared 
spectroscopic technique that uses an 
interferometer for data collection and a 
digital Fourier transformation to process the 
data. 

FT-MIR  Abbreviation of Fourier transform 
mid-infrared spectroscopy. A Fourier 
transform spectroscopic technique that is 
limited to the mid-infrared region of the 
electromagnetic spectrum. 

FT-NIR  Abbreviation of Four transform near-
infrared spectroscopy. A Fourier transform 
spectroscopic technique that is limited to the 
near-infrared region of the electromagnetic 
spectrum.  

G 
Gain  A sample specification parameter in 

RESULT Integration software that adjusts an 
increase in the detector signal amplitude that 
is due to electronic amplification. Gain also 
appears in the Quick Collect dialog box of 
RESULT Integration and RESULT Operation 
software.  

Galactic  A file format for saving spectra in a 
binary format that is compatible with other 
applications and other types of data in the 
industry, especially spectral and 
chromatographic data. Galactic files include 
some file header information. Galactic files 
are saved with an extension of (*.spc). 

gas cell  1) A sealed unit used for transmission 
analysis of gas samples.  2) The sampling 
module of a Nicolet Antaris IGS. The gas cell 
is installed in the instrument beam path. 
Internal mirrors reflect the infrared beam 
back and forth along the length of the cell, 
where the energy is selectively absorbed by 
and transmitted through the sample.  

Gas Cell beam path  A setting in RESULT 
Integration software sample and background 
specifications that directs the path of the 
infrared beam in a Nicolet Antaris IGS from 
the source, through the instrument and gas 
cell to the detector. Using the “Gas Cell” 
Beam Path setting configures the system to 
collect data through both the instrument and 
gas cell optics. This is the normal 
configuration for sample collections with the 
Antaris IGS. See also Instrument beam path. 

globally unique identifier (GUID)  A string 
of characters generated by the software as a 
unique identifier for a particular audit log 
record, user ID, or workflow ID. The 
software creates an identifier based on the 
date of the record or entry with a number 
randomly generated by the software. A 
GUID cannot be used for more than one 
record.  

GUID  See Globally Unique Identifier. 

7-10       Nicolet Antaris IGS User’s Guide 



H 
heading item specification  A workflow 

specification in RESULT Integration software 
that defines a heading or subheading in a 
sample report and the text and/or data that 
will be included in the heading. 

heating jacket  A kit containing a heating 
element and insulating sleeve used to heat 
the gas cells for the Nicolet Antaris IGS. 
Designed to be installed with a temperature 
controller, the heating jacket allows the user 
to control the temperature of the gas cell. 
Maintaining a constant temperature with a 
heating jacket can improve quantitative 
accuracy and prevent condensation of sample 
gases.  

HeNe laser  A helium/neon laser. See also 
laser. 

homogeneity  When pertaining to a sample, 
the degree to which the sample is of uniform 
consistency. 

hot key  A key that corresponds to an 
underlined letter in a software window to 
carry out a command using the keyboard, 
press the ALT key plus the appropriate hot 
key. 

HTML  See hypertext markup language. 

hypertext markup language (HTML)  A file 
format used for the World Wide Web. Web 
browsers can read HTML documents 
directly, without using any additional 
software. HTML documents are commonly 
saved with the extension of (*.htm) or 
(*.html). 

I 
infrared (IR)  A region of the electromagnetic 

spectrum extending from approximately 
12,800 cm-1 to 30 cm-1.  

infrared beam  The infrared light emitted by 
the source in an infrared spectrometer or 
analyzer. The beam travels from the source 
to the detector. 

InGaAs detector  Indium Gallium Arsenide 
detector. See also detector.  

Instrument beam path  A setting in RESULT 
Integration software sample and background 
specifications that directs the path of the 
infrared beam in a Nicolet Antaris IGS from 
the source, through the instrument to the 
detector while passing only through the 
spectrometer compartment. Using the 
“Instrument” Beam Path setting bypasses the 
gas cell and configures the system to collect 
data through the instrument optics. The data 
are useful for validation and diagnostic 
purposes and may also be used for 
background measurements. See also Gas 
Cell beam path. 
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Instrument Check  A feature in RESULT 
Operation software that produces a series of 
spectra, including an interferogram, a single-
beam, and 100% line. When compared to 
previous instrument check spectra, these tests 
are helpful in determining whether a problem 
exists with your instrument. 

integer  A numeric format that must be 
expressed using whole numbers only 
(without using a decimal point or fraction). 

integrating sphere module  A device used in 
diffuse-reflection spectroscopy. When using 
an integrating sphere, the light beam is 
angled into the sphere and travels directly 
through the center of the sphere, through the 
optical window, and into the sample. 
Reflected light from the sample re-enters the 
sphere. An internal detector measures the 
reflection and sends the information to the 
interferometer.  

Integration Time  A collect sequence event 
feature of RESULT Integration software that 
estimates the length of time between the start 
of the collection of successive spectra or 
interferograms. The integration time is 
calculated from the resolution, velocity and 
number of scans per spectrum or 
interferogram. 

intercept  The distance from the origin of 
coordinates along a coordinate axis to the 
point at which a line or curve intersects the 
axis. 

interferogram  The signal produced by the 
constructive and destructive addition of light 
when the infrared beam in the interferometer 
of a Fourier-Transform Infrared (FT-IR) 
spectrometer or analyzer is recombined. 

interferometer  A device that splits and then 
recombines the infrared beam in a Fourier-
Transform Infrared (FT-IR) spectrometer or 
analyzer. The output signal is an 
interferogram. 

J 
JCAMP-DX  A file format for saving spectra 

that is compatible with other applications in 
the industry and includes only printable 
ASCII characters and some file header 
information. JCAMP-DX files are saved with 
an extension of (*.jdx). 

JDX  See JCAMP-DX. 

K 
Key ID number  A sequential number 

assigned to each record in the RESULT audit 
log. If a record in an audit log contains 
suspect data, then an asterisk (*) will appear 
before the Key ID number in audit log query 
reports (if the records are verified when you 
perform the query). 
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Kubelka-Munk  A data format option for the 
Y-axis of diffuse-reflectance spectra in 
RESULT software. Converting data to 
Kubelka-Munk units produces a spectrum 
that is, under certain circumstances, more 
linear with respect to concentration than is a 
spectrum in Log (1/R) units. 

L 
laser  An internal calibrator in the instrument 

that emits light at a known and constant 
frequency. The laser helps control the 
moving mirror’s position and signals the 
capture of data. The laser source in the 
analyzer is a helium/neon (HeNe) laser head. 

LED indicator  Light Emitting Diode 
indicator. A semiconductor diode that 
converts applied voltage to light. LED 
indicators are used on the analyzer Nicolet 
Antaris, Nicolet Antaris Multiplexer, and 
Nicolet Antaris IGS to indicate the status of 
the power, scan, laser and source. LEDs are 
also used on the Nicolet Antaris and the 
SabIR diffuse-reflection probe to indicate the 
status of a workflow and prompt the 
instrument operator to perform an action. 

lensing  The effect observed when either a 
sample or a sampling accessory acts as an 
optical component and has an impact on the 
beam path and focus. 

local group  A group of users with a specific 
set of rights and permissions for a 
workstation.  

Log (1/R)  A data format option for the Y-axis 
of spectra in RESULT software. Log (1/R) 
units are derived by taking the logarithm of 
the inverse of the fractional reflectance. Log 
(1/R) units are analogous to absorbance units 
used in transmission experiments. 

logical test specification  A workflow 
specification in RESULT Integration software 
that defines a logical test by specifying the 
workflow results to be tested, a true/false 
condition for each of those results, and a 
true/false condition for all of the results 
combined. The combined true/false result 
may be used by other workflow events as the 
basis for a conditional test, such as the if-then 
test for a Perform-If event. 

logon name  A string of characters identifying 
a user account in RESULT Operation software. 
The user’s Logon name in RESULT must be 
the same as the user’s user name in 
Windows. 

M 
MCT detector  Mercury Cadmium Telluride 

detector. See also detector. 

measure event  A workflow event in RESULT 
Integration software that instructs the 
software to measure the spectrum from a 
specified collect event or collect sequence 
event using the indicated settings for the 
measurement parameters and a measurement 
specification. Each measurement event 
produces a measurement result, such as a 
spectral peak height, concentration value, or 
class. 
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measured value  The concentration value or 
spectral measurement produced by the 
calibrated method for each spectrum. 
Measured values are produced by a measure 
event or a compare event in RESULT 
Integration software. 

Measurement Only  A spectral measurement 
method in TQ Analyst that measures an 
attribute of an unknown sample spectrum, 
such as a peak height or area, and reports the 
measured value(s).  

measurement specification  A workflow 
specification in RESULT Integration software 
that contains advanced measurement 
parameters that are optimized for a given 
method development software package and 
measurement type. 

memo item specification  A workflow 
specification in RESULT Integration software 
that defines a line or lines of text in a sample 
report and the specific text that will be 
included. A memo item specification can be 
used to add comments, descriptions, or other 
information to a report. 

menu  A list of commands that you can choose 
to carry out an action or see information. 

menu bar  The horizontal list of menu names, 
typically near the top of a software 
application.  

menu name  The name of a menu that appears 
in the menu bar. You can see the commands 
available in a menu by selecting the menu 
name. 

message-response dialog box  A dialog box 
developed using a request event in RESULT 
Integration software that can contain up to 
ten messages requiring responses from an 
operator when running the workflow. The 
dialog box generates a result containing 
messages and their corresponding responses.  

method  A set of parameters and spectra that 
can be used to create a method model. 

method file  A file that specifies the parameter 
settings and spectra for an analytical method. 

method model A mathematical relationship 
that describes how the spectral data for the 
calibration standards correlate with the 
concentration or classification data.  

micrometer  The X-axis unit used for 
wavelength. One micrometer equals 1 x 10-6 
meter. A micrometer is also known as a 
micron. 

micron  See micrometer. 

mid-infrared (mid-IR)  The region of 
infrared radiation extending from 
approximately 4,000 to 400 cm-1. 

model  See method model. 

moving mirror  The mirror in the 
interferometer that reflects the infrared beam 
back to the beamsplitter while moving 
toward and away from the beamsplitter in a 
repeating cycle. 
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multi-lens optics  A system of lenses for 
efficiently delivering the modulated infrared 
radiation to the sample.  

multiplexer module  The module of the 
Antaris Multiplexer that allows users to 
collect spectra from remote locations using 
up to twelve different fiber optic accessories. 
The multiplexer module is available in two 
configurations, one with six channels for 
connecting fiber optic accessories, and one 
with twelve channels for connecting 
accessories.  

multiplexer specification  A workflow 
specification in RESULT Integration software 
that defines the multiplexer sampling module 
configuration (6 or 12 channels) and the 
status of each channel. You must specify this 
information when you set up a workflow to 
run the multiplexer sampling module.  

N 
nanometer  An X-axis unit used for 

wavelength. One nanometer equals 1 x 10-9 

meter. 

near infrared (NIR or near-IR)  The region 
of infrared radiation extending from 
approximately 12,000 cm-1 to 4,000 cm-1.  

Nicolet Antaris  An instrument used for near-
infrared transmission, diffuse-reflection, or 
fiber optic transflectance analysis of liquids, 
powders, and solids, including 
pharmaceutical tablets. The analyzer can 
accommodate up to four different sampling 
modules, including a transmission module, 
tablet analyzer module, fiber optic module, 
and integrating sphere.  

Nicolet Antaris IGS  An instrument dedicated 
to mid-infrared transmission analysis of gas 
samples.  

Nicolet Antaris Multiplexer  An instrument 
dedicated to near-infrared analysis of 
samples in remote locations using up to 
twelve different fiber optic accessories. The 
analyzer is available in two configurations, 
one with six channels for connecting fiber 
optic accessories, and one with twelve 
channels for connecting accessories. 
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Nicolet sequence files  A file format for 
saving the data generated by a run sequence 
event in a workflow. Nicolet sequence files 
are compatible with Thermo Electron 
applications such as RESULT Integration, 
RESULT Operation, and TQ Analyst software. 
Data saved in the Nicolet sequence format 
contain complete information about the 
conditions used for data collection. The 
archived sample spectra are saved with an 
extension of (*.srs). The archived 
background and sample interferograms are 
saved with an extension of (*.sri). The 
archived measurement results (typically 
concentration values) are saved with an 
extension of (*.cnc). The files are compatible 
with the digital signature features of RESULT 
software.  

Nicolet spectral file  A file format for saving 
the spectra generated by a collect event in a 
workflow. Nicolet spectral files are 
compatible with Thermo Electron 
applications, such as RESULT Integration 
software, RESULT Operation software, and 
TQ Analyst software. Data saved in the 
Nicolet format contain complete information 
about the conditions used for data collection, 
as well as the archived sample and 
background interferogram, and are 
compatible with the digital signature features 
of RESULT software. Nicolet spectral files are 
saved with an extension of (*.spa). 

noise  Random signals produced by electrical 
or other components in an instrument, which 
can affect spectral data.  

normalization  A process that forces 
conformity to a standard or norm. In RESULT 
Integration software, single-beam spectra are 
normalized to account for natural variations 
in the attenuator and in the detector 
response. 

normalize  To cause to conform to a standard 
or norm. 

Number Of Sample Scans  A collect event 
parameter in RESULT software that defines the 
number of times the analyzer will scan the 
sample to produce a spectrum. Increasing the 
number of scans reduces the noise level of 
data (increases the signal-to-noise ratio). 

Number Of Scans  A collection parameter in 
the Quick Collect dialog box of RESULT 
software that defines the number of times the 
analyzer will scan the sample to produce a 
spectrum. 

Number Of Scans Per Spectrum  A collect 
sequence event feature of RESULT Integration 
software that determines the number of scans 
that will be coadded to produce each 
spectrum or interferogram in a phase of data 
collection. The setting of this parameter is 
used to define the Integration Time. The 
greater the number of scans per spectrum, the 
more time there will be between spectra or 
interferograms (thus resulting in lower 
temporal resolution). 
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O 
operational qualification  The process of 

demonstrating that an instrument performs 
consistently as specified by the instrument 
vendor, by testing critical areas of the 
instrument, such as data collection and 
mathematical algorithms. Thermo Electron 
offers the ValPro System Qualification 
package, which runs a series of workflows 
that perform operational qualification tests on 
the Nicolet Antaris, Nicolet Antaris 
Multiplexer, or Nicolet Antaris IGS. 

operator prompt specification  A group of 
parameters that specify what will be 
displayed in the prompt dialog box displayed 
when the operator runs the open workflow. 
Examples of parameters in the operator 
prompt specification include the prompt text 
and the action for the operator’s response. 

Optimize Gain  A feature in RESULT software 
that assists a user in determining the optimal 
gain and attenuator (if applicable) parameter  
settings for a given sample. The optimize 
gain feature can be found in the sample 
specification in RESULT Integration and in the 
Quick Collect dialog box in RESULT software. 

oxygen clean  The state of a gas analysis 
component that ensures compatibility with 
oxidizing and corrosive gas samples. Nicolet 
Antaris IGS gas cells and plumbing fixtures 
that are oxygen clean are designed and 
manufactured to comply with ASTM 
standard G93-03, which means they are 
suitable for use in oxygen-enriched 
environments. The cleaning process involves 
the use of solvents to remove organic and 
particulate materials that (when combined 
with oxidizing or corrosive gases) could 
cause injury or damage the cell. Thermo 
Electron factory technicians confirm the 
cleaning with a visual inspection of the 
component under a polarized light.  

P 
parameter  A property whose value 

determines the characteristics or behavior of 
a software application. 

Partial Least Squares (PLS)  A quantitative 
method in TQ Analyst that uses a partial least 
squares statistical analysis to find 
relationships between the absorbance spectra 
and the component concentrations of the 
corresponding samples.  

paste  A feature using RESULT Integration 
software’s memory features. Information 
being stored on the application’s clipboard 
can be pasted into another workflow file.  

path  The route followed by an application or 
operating system to find, archive, or retrieve 
files on a disk. 
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pathlength  The distance a beam of incident 
energy travels within a sample. A longer 
pathlength increases the absorption of 
infrared energy by the sample. If the 
pathlength is too great, totally absorbing 
bands will result. Since the absorption 
depends on the pathlength (as well as on 
concentration), if the pathlengths of the 
samples and the standards used to quantify 
them are not the same, the quantitative 
method must account for the differences in 
pathlength. If the pathlength values are 
known, they can be entered in the 
quantitative method or specified at run time. 
A quantitative method can also be configured 
to predict or calculate the pathlength values 
if the spectra contain a peak or region that 
varies with pathlength.  

PCR  See Principal Component Regression. 

PDF  See Portable Document Format. 

peak  A region of a spectrum where the sample 
absorbs radiation. 

peak area  The intensity of a spectral region, 
determined by finding the sum of the 
intensity values in the specified X-axis range. 

peak height  The intensity (Y value) of a 
spectrum at a given X value.  

perform event  A structural workflow event in 
RESULT Integration software that performs a 
group of events in sequence. The perform 
event parameters allow you to add comments 
to the group, check the group for errors, and 
stop executing the events in the group if 
errors are found. 

performance index  A measure of how 
accurately a calibrated method can quantify 
or classify the validation standards.  

performance qualification  The routine 
process of verifying that an instrument is 
performing according to requirements for the 
instrument’s intended use.  

perform-if event  A structural workflow event 
in RESULT Integration software that performs 
a group of events in sequence. The perform-if 
event parameters allow you to specify the 
conditions for when the events in the group 
should be performed or skipped, based on a 
logical test specification and conditional test. 

perform-while event  A structural workflow 
event in RESULT Integration software that 
performs a group of events in sequence. The 
perform-while event parameters allow you to 
specify the conditions for how long the 
events in the group should be performed, 
based on a logical test specification and 
conditional test. 

permissions  Rules that govern access to a 
resource associated with a workstation or 
network, such as a printer or shared folder. 

phase  see data collection phase 

PLS  See Partial Least Squares. 
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Portable Document Format (PDF)  A 
document file format that preserves the exact 
look and content of documents, including 
fonts and graphics. PDF files are normally 
created in Adobe® Acrobat® and can be 
viewed using Adobe Acrobat Reader on 
various software platforms. PDF files (*.pdf 
extension) can also be digitally signed if they 
are created in Adobe Acrobat version 4.0 or 
higher. 

pressure gauge  An accessory used to monitor 
the pressure of a gas sample that is captured 
in a gas cell or flowing through a gas 
handling system.  

pressure sensor  A device that allows RESULT 
software to read the pressure of a gas sample 
that is captured in a gas cell or flowing 
through a gas handling system.  

Principal Component Regression (PCR)  A 
quantitative method in TQ Analyst that uses a 
principal component regression statistical 
analysis to find relationships between the 
absorbance spectra and the component 
concentrations of the corresponding samples. 

production system  A Nicolet Antaris, Nicolet 
Antaris Multiplexer, or Nicolet Antaris IGS 
run by Thermo Electron’s RESULT Operation 
software and used for routine spectral 
analysis. 

production workflow  A workflow developed 
for use in a company’s production 
environment. 

profile  A set of directory files that controls a 
user’s Windows environment, such as 
desktop settings, programs the user can 
access, and programs that start automatically. 
Users can modify their profiles to change 
their Windows environment, or users can be 
assigned mandatory profiles by a Windows 
administrator. 

prompt A software dialog box that contains a 
message and a button for the operator 
response. The user must acknowledge the 
prompt before the software can continue.  

prompt specification  A workflow specification 
in RESULT Integration software that defines a 
dialog box providing information to the 
operator running the workflow, including 
message text and a button label. The operator 
must acknowledge the prompt before the 
workflow can continue. The prompt can be set 
up so the operator can respond by pressing the 
Acknowledge button on the instrument, if one 
exists, and by pressing the appropriate button 
in the software prompt. 

purging  Forcing dried air or nitrogen through 
an analyzer to eliminate water vapor and 
other airborne contaminants. Purging 
protects the system’s internal components 
from damage due to excessive environmental 
humidity and corrosive solvents. 
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purge windows  A set of ZnSe (zinc selenide) 
windows installed in the Antaris IGS to 
isolate the sample beam path compartment 
from the spectrometer compartment so the 
two compartments can be purged 
independently. Purge windows are installed 
only when the system includes the two-zone 
purge option. Two-zone purge provides 
added protection if a gas cell window seal 
fails during an experiment.  

Q 
QC Compare Search  A qualitative 

(classification) method in TQ Analyst that 
uses multiple standards and multiple classes 
to determine which standard and class are 
most similar to an unknown material. The 
method reports the best matched standard in 
each class and a match value for each 
standard. The classes are ranked from best 
match to worst match. 

qualitative analysis  To identify a sample 
material by measuring a characteristic feature 
or trait.  

qualitative method  A method that identifies 
an unknown sample by comparing its 
spectrum to the spectra of known materials, 
which represent pre-defined categories, or 
classes. Qualitative methods are also referred 
to as classification methods. 

qualitative model  A method model that can be 
used to identify the composition of a sample 
mixture by comparing the sample spectrum 
to the spectra of known materials, which 
represent pre-defined categories, or classes. 
Qualitative models may also be used to 
determine the degree of similarity between 
the unknown sample spectrum and a given 
class. 

quantitative analysis  To measure the 
concentrations of one or more components in 
a sample mixture.  

quantitative method  A method that measures 
the concentrations of one or more 
components in a sample mixture.  

quantitative model  A method model that can 
be used to measure the concentrations of one 
or more components in a sample mixture. 

query The process of retrieving specific data 
from a database. In RESULT Operation 
software, users can perform a query of 
specific information in the audit log to create 
reports detailing that information. 

Quick Collect  A dialog box in RESULT 
Operation and RESULT Integration software 
that allows you to collect a background 
spectrum and/or sample spectrum without 
going through the process of creating and 
running a workflow. 
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R 
rack enclosure  Enclosed housing for 

instrument components used in industrial 
settings. Nicolet Antaris and Nicolet 
Antaris IGS systems can be installed as roll-
out components in a rack enclosure.  

rack mount kit  An option that allows the 
analyzer to be installed as a roll-out 
component in a rack enclosure. 

rack drawer  The drawer used to mount the 
analyzer in a rack enclosure. The drawer is a 
standard 30-inch (76.2 cm) deep rack drawer 
that meets the EIA Rs-310C, 19-inch 
(48.3 cm) wide rack mount standard. The 
drawer has a custom front panel and is the 
primary component of the rack mount kit. 

ratioing  The process of removing the effects 
of the instrument and any water or carbon 
dioxide absorptions (if these gases are not 
completely purged from the instrument) from 
a sample spectrum by dividing the spectrum 
by a background spectrum, or a reference 
background spectrum, at each data point. 

read-only  A specification when saving files. 
When files are saved as read-only in 
Windows, they may be opened and changed, 
but the altered file cannot be resaved with the 
previous file name. The file must be saved 
under a different file name. 

reference  A known component of a sample 
that is added to a background spectrum in 
order to remove the peaks caused by the 
component from the sample spectrum. See 
also reference background spectrum and 
ratioing. 

reference background spectrum  A 
background spectrum that includes the 
spectrum of a reference substance that is a 
component of a sample. Reference 
backgrounds are typically used to remove 
peaks due to known sample components by 
dividing the sample spectrum by the 
reference background spectrum. See also 
ratioing. 

Reflectance (%)  A data format option for the 
Y-axis of spectra in RESULT software. Percent 
reflectance units are normally used to display 
a spectrum collected using a reflection 
technique. Percent reflectance shows the 
amount of infrared energy reflected from the 
sample.  

reflection-absorption  See transflectance. 

repeat event  A structural workflow event in 
RESULT Integration software that performs a 
group of events in sequence. The repeat event 
parameters allow you to define the number 
of times the events in the group should be 
repeated, or to stop repeating the group if 
specified conditions are met.  

report  see sample report 
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report event  A workflow event in RESULT 
Integration software that instructs the 
software to create a sample report using the 
indicated settings for the report parameters 
and a report specification. A sample report 
can include headings, spectral plots, a table 
of workflow results, a table of summarized 
workflow results, and text. 

report item specification  A workflow 
specification in RESULT Integration software 
that defines a particular section in a sample 
report. Examples include heading item 
specifications, sequence heading item 
specifications, memo item specifications, 
spectrum item specifications, table item 
specifications, summary item specifications, 
and sequence summary item specifications.  

Report navigation frame  A frame in RESULT 
Operation software that contains a list of 
reports. You can select a report from the list 
to display it in the display area of the 
software. 

report specification  A workflow specification 
in RESULT Integration software that defines 
the sections to be included in a sample report 
and the order those sections will appear when 
the report is displayed or printed. 

request event A workflow event in RESULT 
Integration software that instructs the 
software to create a dialog box requesting 
information from the operator. Request 
events can be used to define two kinds of 
dialog boxes: a message-response dialog box 
and a class-selection dialog box. Responses 
to request events can be set up as either 
optional or required. 

request specification  A workflow 
specification in RESULT Integration software 
that defines a dialog box requesting 
information from the operator of the 
workflow. The request specification allows 
you to specify the format of the operator 
response and whether the response is 
required or optional. 

Resolution  A sample specification parameter 
in RESULT Integration software. Resolution 
measures how well closely spaced peaks in a 
spectrum are differentiated. The higher the 
resolution, the more separated two closely-
spaced peaks will appear. Increasing the 
resolution requires that the distance traveled 
by the moving mirror in the interferometer be 
increased. Resolution also appears in the 
Quick Collect dialog box of RESULT 
Integration and RESULT Operation software. 

RESULT administrator  A user who has 
administrative access to RESULT Operation 
software. The RESULT administrator can set 
up users, perform process setup and 
maintenance, and perform system setup and 
maintenance. See also administrator. 

RESULT Integration software  The 
development portion of Thermo Electron’s 
RESULT software for routine spectral analysis. 
Use RESULT Integration to create and test 
workflows.  

RESULT Operation software  The production 
application for RESULT software. Use RESULT 
Operation to configure and run workflows on 
a production system. 
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RESULT software  Thermo Electron’s software 
for routine spectral analysis. RESULT is 
comprised of two software applications, 
RESULT Operation and RESULT Integration. 

right  A rule that governs tasks within an 
operating system that can be assigned to 
users, such as changing the system date and 
time, logging on to the system, or shutting 
down the system. 

RMSEP See root mean square error of 
prediction. 

root mean square error of prediction 
(RMSEP)  The uncertainty of prediction for 
a component, which is calculated by squaring 
the error values, calculating the average, and 
then taking the square root of the result. 
RMSEP is produced by a compare event in 
RESULT Integration software. 

run sequence event  A workflow event 
available in RESULT Integration software 
when the sequence module add-in option is 
installed. A run sequence event instructs the 
workflow to begin sequence data collection 
for flow-through gas sampling with 
continuous data collection and processing. 
The archived concentration data are saved 
with an extension of (*.cnc). The archived 
sample spectra are saved with an extension 
of (*.srs). The archived background and 
sample interferograms are saved with an 
extension of (*.sri). The files are compatible 
with the digital signature features of RESULT 
software. 

Run Time Test window  A window in RESULT 
Integration software that allows a user to test 
workflows in development in a simulated 
production environment. The Run Time Test 
window simulates RESULT Operation 
software, and is also used for collecting 
standards and using the Quick Collect feature 
in RESULT Integration software. 

S 
SabIR diffuse-reflection probe  Thermo 

Electron’s diffuse-reflection probe that can be 
used with the fiber optic module or Nicolet 
Antaris Multiplexer. The SabIR probe allows 
you to analyze solid and powder samples 
remotely. 

sample  A compound being analyzed. 

sample beam path compartment  The upper 
compartment of a Nicolet Antaris IGS. The 
sample beam path compartment houses 
multiple mirrors that send the infrared 
energy directed out of the spectrometer 
compartment, through the gas cell and back 
to the detector. See also spectrometer 
compartment. 

sample card  A card into which transparent 
solids or thin films are placed for sampling. 

sample mixture  A sample that contains two 
or more components. 
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sample preview  A live sample display 
window that accompanies an operator 
prompt for sample collection from a 
workflow. Data collection begins when the 
operator selects the Continue button in the 
prompt dialog box. Sample preview allows 
the operator to verify the quality of the 
sample data before collection. 

sample prompt  An operator prompt in 
RESULT software that will appear before 
sample collection when the workflow is run. 

sample report  A compilation of sample data 
produced by a report event in a workflow. A 
report specification defines the sections in 
the report, and report item specifications 
define the spectra, measurement results, or 
other results included in each section. A 
sample report can include any of the 
following:  headings, spectra, workflow 
results, summarized workflow results, and 
text. An archive event can be used to archive 
the sample reports produced by a workflow.  

sample specification A workflow specification 
in RESULT Integration software that defines 
how the spectral data should be collected for 
a particular sample type or material. 
Examples of parameters in the sample 
specification include Gain and Resolution. 

sample spectrum  The spectrum of an 
unknown material being analyzed. 

sample track  The platform inside the 
transmission module where sample holders 
are placed. The sample track moves sample 
holders into and out of the transmission 
module and shifts the position of sample 
holders during data collection as required. 

sample tube holder  see three position 
cuvette/culture tube holder 

sample window  The window that allows the 
infrared beam to penetrate a gas cell or other 
sampling accessory. Antaris IGS gas cells 
can be fitted with potassium bromide (KBr), 
barium fluoride (BaF2) or zinc selenide 
(ZnSe) sample windows to accommodate a 
variety of spectral ranges and sampling 
needs. 

sampling module  A component of all Nicolet 
Antaris analyzers that allows dedicated 
sampling using a particular technique. For 
the Nicolet Antaris, four different sampling 
modules are available:  the transmission 
module, tablet analyzer module, fiber optic 
module, and integrating sphere. The Nicolet 
Antaris Multiplexer includes the multiplexer 
module, and the Nicolet Antaris IGS includes 
a gas cell module.  

saturate  In terms of spectroscopy, to send too 
much light to a detector. The term is also 
sometimes used to describe a distorted 
electronic signal from the detector. Detector 
saturation can be reduced by adjusting the 
attenuator to allow less light to pass through 
it, or by reducing the gain setting. 
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scan  1) To collect data with an interferometer.  
2) One movement of the moving mirror from 
the point closest to the beamsplitter to the 
farthest point or vice versa.  3) A feature 
available in some sample specifications in 
RESULT Integration software, such as the gas 
cell sample specification for the Nicolet 
Antaris IGS. Scan determines the path of the 
moving mirror in the interferometer. The 
Scan setting affects the length of time 
required to produce a spectrum and, more 
subtly, the total number of data points each 
spectrum will contain. 

Search Standards  A qualitative 
(classification) method in TQ Analyst that 
uses multiple classes and one standard per 
class to determine which known material is 
most similar to an unknown material. The 
method reports a list of standards ranked 
from best match to worst match, and a match 
value for each standard. 

sequence data files  The files that contain the 
data generated by a run sequence event in a 
workflow. The files are stored or archived in 
the Nicolet sequence file format. 

sequence heading item specification  A 
workflow specification available in RESULT 
Integration software when the sequence 
module add-in option is installed. A sequence 
heading item specification defines a 
sequence heading section in a sample report. 
The report includes the sequence title, the 
date and time the sequence collection started 
and ended and the file names of any archived 
data followed by details of each collection 
phase defined in the sequence.  

Sequence module  An add-in option for 
RESULT Integration that allows sequence data 
collection with RESULT software. With the 
sequence module installed, RESULT is 
capable of collecting and processing spectra 
at accelerated speeds, which allows the user 
to monitor a continuous flow of sample gas 
when the composition changes over time. 
Examples include the analysis of automobile 
exhaust and the emissions from other types 
of combustion reactions. 

sequence summary item specification  A 
workflow specification available in RESULT 
Integration software when the sequence 
module add-in option is installed. A sequence 
summary item specification defines a 
sequence summary section in a sample 
report. The sequence summary section 
provides a summary of the sample 
component data produced by a run sequence 
event. The summary can include the 
following for each selected component:  
count (number of measurements), minimum, 
maximum, and average values, range, 
number of failures, and total area (of the 
measured peak).  

settle time  A specified amount of time 
allowed for the temperature of the heated 
sample tube holder or gas cell to stabilize. 
The amount of time that is appropriate is 
dependent on the nature of the sample and 
the temperature to be maintained. 

shortcut menu  A menu that appears in a 
software application when a user right-clicks 
in a window. 
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signal-to-noise ratio (SNR)  The ratio of the 
intensity of a signal to the intensity of the 
noise that accompanies it. 

Similarity Match  A qualitative 
(classification) method in TQ Analyst that 
uses multiple standards and one class to 
determine how closely an unknown material 
matches a known material. The method 
reports a match value, which indicates the 
quality of the match. 

Simple Beer’s Law  A quantitative method in 
TQ Analyst that uses the classic Beer-
Lambert-Bougher law (absorbance increases 
proportionally with concentration) to create a 
method model. 

simple workflow event  A workflow event in 
RESULT Integration software that carries out a 
single task, such as collecting a spectrum, 
measuring a spectrum, or using data to create 
sample reports. Simple workflow events are 
the building blocks that define the overall 
task the workflow is to perform. Some 
example simple workflow events include 
collect events, measure events, and compare 
events. Compare to structural workflow 
event. 

Single Beam Raw A data format option for the 
Y-axis of spectra in RESULT software. A 
single beam raw spectrum has not been 
processed or normalized. 

single-beam spectrum  A spectrum (data in the 
frequency domain) obtained by Fourier 
transforming an interferogram (data in the 
time domain). A single-beam spectrum shows 
the response at all frequencies in the spectral 
range. A sample single-beam spectrum can be 
ratioed against a background single-beam 
spectrum to produce a sample spectrum with 
the background information removed. 

slope  The rate at which an ordinate of a point 
of a line on a coordinate plane changes with 
respect to a change in the abscissa (i.e., the 
rise divided by the run). 

SMA connector  An industry standard 
connector (Sub-Miniature, Type A) used for 
fiber optic connections. SMA connectors are 
characterized by a cylindrical sleeve and 
threaded locking unit. 

SMLR  See Stepwise Multiple Linear 
Regression. 

SNR  See signal-to-noise ratio. 

softgel tablet analyzer  The Nicolet Antaris 
tablet analyzer optimized for use with 
samples that are good transmitters, such as 
softgel capsules, paper, plastics, packaging 
materials, and polymers. The softgel tablet 
analyzer has a broad-band InGaAs detector 
and covers a spectral range of 12,000 – 3,800 
cm-1 (833-2,630 nm). 

SOP  See Standard operating procedures. 

source  A component inside an infrared 
spectrometer or analyzer that emits the 
infrared radiation that travels to the detector. 
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SPA  See Nicolet spectral file. 

SPC  See Galactic. 

specification  see workflow specification 

specification name  The name assigned to a 
particular workflow specification. 

specification tree  A hierarchical grouping of 
workflow specifications. You can use the 
specification tree to view the names and 
associated parameters for any specification in 
the open workflow.  

spectral data file  A file that contains one 
spectrum. 

spectral measurement method  A 
TQ Analyst method that measures spectral 
features. You can set up a spectral 
measurement method that measures peak 
heights or peak areas in a sample spectrum, 
calculates the ratio of two measured peaks, 
measures random noise or peak widths, or 
finds peak locations. 

spectral range  The range of frequencies 
included in a spectrum. 

spectral region  A portion of a spectrum 
between two frequencies or wavelengths. 

Spectralon  A soft, porous and highly-diffuse 
sample with high reflectance that can be used 
as a background reference for diffuse-
reflection sampling. 

spectrometer  An instrument for measuring a 
spectrum. Thermo Electron produces FT-
infrared, FT near-infrared, and Raman 
spectrometers. 

spectrometer compartment  The lower 
compartment of a Nicolet Antaris IGS. The 
spectrometer compartment houses the 
instrument optics, including the source, 
laser, beamsplitter, and detector. See also 
sample beam path compartment.  

spectrum  A graphical representation of the 
intensity of the radiation reaching the 
detector at each X-axis location measured. 
The intensity at a given X-axis location is 
determined by the characteristics of the 
instrument used to collect the spectrum and 
the sample, if one is present. 

spectrum item specification  A workflow 
specification in RESULT Integration software 
that defines a spectral plot in a sample report 
and the collection results (spectra) that will 
be included in the plot. 

specular reflection  Reflection of light in 
which the angle of incidence equals the angle 
of reflection, i.e., “mirror-like” reflection. 

standard operating procedures.  Written 
authorized procedures documenting 
instructions that should be followed for 
performing operations. SOPs can include 
general instructions for maintenance and 
cleaning, equipment operation, and sampling.
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standard tablet analyzer  The Nicolet Antaris 
tablet analyzer optimized for use with dense 
materials, such as opaque tablets. The 
standard tablet analyzer has a narrow band, 
high-sensitivity InGaAs detector, and covers 
a spectral range of 12,000 – 5,880 cm-1 (833-
1,700 nm). 

standards  Known samples that model the 
behavior of the unknown samples that will be 
analyzed with a method. For quantitative 
analyses, standards are samples which have 
known concentrations of each component the 
method will be used to analyze. For 
qualitative analyses, standards are samples 
that have the characteristic you want to track. 

status indicator  1) A display panel on the 
analyzer front panel that shows the status of 
the analyzer power, scan, laser, and source.  
2) A display in RESULT Operation software 
that reveals the status of workflows, tests, 
and digital signature information related to 
archived items. 

Stepwise Multiple Linear Regression 
(SMLR)  A quantitative method in TQ 
Analyst that expresses concentration as a 
function of the absorbance at specific 
frequencies. 

stop-flow sampling  The analysis of a sample 
gas that has been captured in a gas cell. 

store event  A workflow event in RESULT 
Integration software that instructs the 
software to store selected results generated 
by a workflow in the RESULT audit log 
database when the workflow is run in RESULT 
Operation software. When results are stored 
in the RESULT audit log database, the results 
can be queried to create reports of trends in 
workflows, events, and values. The store 
event only stores the results of calculate 
events, compare events, measure events, or 
request events. 

string  A data type option that allows both text 
and numeric entries.  

structural workflow event  A workflow event 
in RESULT Integration software that operates 
on a string of events that are placed in a 
group, which allows you to perform or repeat 
the group of events based on the results of a 
conditional test. Structural events allow you 
to control when and how certain workflow 
tasks will be performed. Some examples of 
structural workflow events include perform 
events, repeat events, perform-if events, and 
perform-while events. Compare to simple 
workflow event. 
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summary item specification  A workflow 
specification in RESULT Integration software 
that defines a table of summarized results in a 
sample report and the workflow results that 
will be included in the table. Summary item 
specifications can be used to produce a useful 
summary of results from a variety of 
operations, and to serve a variety of needs, 
ranging from a simple compilation of data 
produced by multiple iterations of a repeat 
loop to an elegant presentation of statistical 
results from a multi-component analysis. 

suspect data  Data in the RESULT Operation 
audit log that has been marked as possibly 
being tampered with or incorrect. Suspect 
data is noted with an asterisk (*) before the 
Key ID entry in reports created by RESULT 
Operation software. 

T 
table item specification  A workflow 

specification in RESULT Integration software 
that defines a table section in a sample report 
and the workflow results that will be included 
in the table. Numerical or other results from 
workflow events can be added to a table item 
specification. 

tablet analyzer module  A sampling module 
used to collect transmission data of tablets. 
When connected to the Nicolet Antaris 
analyzer, the light beam is directed into the 
tablet analyzer and through the sample. The 
amount of light that passes through the tablet 
is picked up by the detector in the tablet 
analyzer cover. Antaris products offer two 
types of tablet analyzers:  a standard tablet 
analyzer and a softgel tablet analyzer. 

tamping  Packing a powder tightly into a 
container by gently tapping it against a hard 
surface. 

temperature controller  A component or 
accessory used to monitor or control the 
temperature of a Nicolet Antaris or Nicolet 
Antaris IGS system component. Typically 
used to monitor or control the sampling 
temperature of gases and liquids.  

temperature sensor  A device that allows 
RESULT software to read the temperature of 
an analyzer component, such as a gas cell or 
block heater.  

template  In RESULT Integration software, a 
template contains the default information for 
a certain type of workflow event or 
specification. 

test fiber  A fiber included with the fiber optic 
module or Nicolet Antaris Multiplexer. The 
test fiber can be used to run an instrument 
test without a fiber optic accessory, to 
validate whether the module or analyzer is 
performing correctly. 
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TGS (or DTGS) detector  Tri-glycine sulfate 
(or deuterated tri-glycine sulfate) detector. 
See also detector.  

three-position cuvette/culture tube holder  
The sample holder that is used with the 
transmission module to collect data from 
samples held in cuvettes, culture tubes, or 
vials. The cuvette/culture tube holder has 
three locations (front, middle, and rear) 
through which collections can be taken, but 
samples can be collected only from the front 
and rear positions. The middle position is 
only for collecting backgrounds without a 
reference. Also called a sample tube holder. 

three-position sample card holder  The 
sample holder that is used with the 
transmission module to collect data from 
transparent solids or thin films held in sample 
cards. The sample card holder has three 
locations (front, middle, and rear) through 
which collections can be taken, but samples 
can be collected only from the front and rear 
positions. The middle position is only for 
collecting backgrounds without a reference. 
Also called a sample card holder. 

throughput  The intensity of the infrared 
energy that reaches the detector in an 
analyzer. 

thumbscrew  A screw attached to a connector 
that can be tightened by the thumb and 
forefinger. Tools should not be used to 
tighten thumbscrews. 

title bar  A bar that normally appears at the top 
of the main window in a software application. 
The title bar usually identifies the name of 
the application you are using, and the name 
of the file you currently have open. In 
RESULT Integration software, the title bar 
contains the name of the software, along with 
the name of the workflow file that is currently 
open. 

toolbar  A long narrow strip at the top of a 
software application window that contains 
action buttons. Toolbars provide a 
convenient way to initiate frequently used 
commands and other functions in a single 
step. 

Total Collection Time  A collect sequence 
event feature of RESULT Integration software 
that determines the length in seconds of the 
phase of data collection. The total collection 
time is used along with the number of scans 
per spectrum to determine the total number 
of sample spectra or interferograms taken 
during the phase. The longer the total 
collection time, the more spectra or 
interferograms there will be in the sequence 
data set. 

TQ Analyst software  Thermo Electron’s 
software package for creating, calibrating, 
testing and troubleshooting methods for 
measuring spectral data. TQ Analyst 
provides a wide range of tools for creating 
quantitative, classification and spectral 
measurement methods in a user-friendly 
application. 
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transflectance  Also known as reflection-
absorption. A spectroscopy technique in 
which a beam enters the sample, reflects off a 
reflective surface, and passes through the 
sample layer a second time. Under many 
conditions, particularly when studying 
liquids, the resulting spectrum resembles a 
transmission spectrum. 

transmission  A spectroscopy technique that 
measures the percentage of light transmitted 
through a sample. 

transmission module  The module of an 
Antaris analyzer that allows users to collect 
spectra from liquid samples and transparent 
solids and films using transmission 
spectroscopy. 

Transmittance (%)  A data format option for 
the Y-axis of spectra in RESULT software. 
Percent transmittance units are normally used 
to display a spectrum collected using a 
transmission technique. Percent transmittance 
shows the fraction of the radiation that 
remains after a beam of electromagnetic 
radiation passes through a sample. Percent 
transmittance is defined by the formula T = 
(P/P0) * 100, where P is the radiation that 
passes through the sample and P0 is the 
radiation when no sample is present. 

two-zone purge  An option for the Nicolet 
Antaris IGS that includes a set of optional 
ZnSe (zinc selenide) windows and a second 
set of ports for purging the instrument. The 
windows isolate the sample beam path 
compartment from the spectrometer 
compartment and allow the two 
compartments to be purged independently. 
Two-zone purge prevents potentially 
corrosive materials from entering the 
spectrometer compartment if a gas cell 
window seal fails during an experiment.  

U 
universal tablet holder  A Nicolet Antaris 

tablet holder that can be used in conjunction 
with the tablet analyzer. The universal tablet 
holder can be adjusted to hold round tablets 
of varying thicknesses and circumferences. 

user name  A string of characters identifying a 
user account in the Windows® operating 
system. A user keys in his or her user name 
when logging on to Windows. 

V 
validation standard  A standard that is used 

to evaluate the performance of a calibrated 
method. The results from the validation 
standards are also used to calculate the 
performance index. 
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validation wheel  A component of all Nicolet 
Antaris analyzers when the system includes 
the optional ValPro System Qualification 
package. The validation wheel is used to 
validate the performance of the instrument. 
The wheel contains standards that are 
traceable to standards certified by the 
National Institute of Standards and 
Technology (NIST) or National Physical 
Laboratory (NPL). 

ValPro System Qualification  A software and 
documentation package that includes a 
comprehensive set of qualification tests, 
including Pharmacopoeia-recommended 
tests, to verify instrument performance. 
ValPro Qualification software works within 
RESULT Operation software. 

Velocity  A feature available in some sample 
specifications in RESULT Integration 
software, such as the gas cell sample 
specification for the Nicolet Antaris IGS. 
Velocity determines the linear speed of the 
moving mirror in the interferometer. The 
Velocity setting determines the measurement 
time for each scan and affects the detector 
response. 

verification workflow  A workflow that helps 
ensure that a particular production workflow 
is working properly for the purpose it was 
intended to be used. 

vial  An inexpensive, cylindrical sample 
container that is usually made of glass or 
plastic. Vials are often unsuitable when 
taking high accuracy measurements such as 
those involved in quantitative analysis. 

W 
wavelength  The distance between 

corresponding points in consecutive light 
waves. For FT-IR spectroscopy applications, 
wavelength is measured in micrometers or 
nanometers. 

wavenumber  The frequency expressed in the 
number of waves per centimeter, expressed 
as cm-1. Wavenumber is the inverse of 
wavelength and is often used as the X-axis 
unit of an infrared spectrum. 

window  A rectangular area on the screen that 
contains the main features of a software 
application or a significant component of an 
application. 

Windows®  The Microsoft® operating system 
that runs with RESULT software. Windows can 
run on a stand-alone computer or on a 
computer hooked up to a Windows network. 

Windows administrator  A user who has 
special rights to the Windows operating 
system software. The Windows administrator 
has the ability to set up user accounts and 
specify security settings within the operating 
system. See also administrator. 
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workflow  A series of instructions for 
collecting, measuring, reporting or saving 
spectral data. Workflow files are comprised 
of workflow events and workflow 
specifications created using Thermo 
Electron’s RESULT Integration software. 
Functional workflows can be transferred to a 
production system where they can be 
systematically called up and run using 
Thermo Electron’s RESULT Operation 
software.  

workflow event  An item in a workflow that 
specifies a task to be carried out when the 
workflow is run. 

workflow file  A file that contains instructions 
for collecting, measuring, reporting or 
archiving spectral data. Workflow files are 
comprised of workflow events and workflow 
specifications. 

workflow navigation frame  The region of the 
RESULT Integration main window used to 
create, add to or display the contents of the 
open workflow.  

workflow specification  A group of related 
parameters that define an important 
characteristic of a workflow event. Examples 
of workflow specifications for the collect 
event include the sample specification and 
the background specification. 

workflow tree  A hierarchy of individual 
workflow events or groups of workflow 
events. You can use the workflow tree to 
view the general instructions or an associated 
specification for any event in the open 
workflow.  

Workflow wizard  A software wizard that 
steps you through the process of creating a 
functional workflow with collect, measure, 
report and archive events. 

workstation  The local computer that runs 
RESULT software and Windows operating 
system.  

Z 
Zero Filling  A feature available in some 

sample specifications in RESULT Integration 
software, such as the gas cell sample 
specification for the Nicolet Antaris IGS. 
Zero Filling improves the line shape of a 
spectrum by adding interpolated data points. 
The Zero Filling setting affects the length of 
time required to process (i.e., Fourier 
transform) each interferogram to a spectrum.  
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8 Index 

A analyzer (continued) 
interior components, 1-19 
maintenance and service procedures, 4-1 

access panels (analyzer) 
maintenance procedures, 4-3 

removing and replacing, 4-46 
changing the air filter, 4-23 

accessory connectors, 1-25 
changing the desiccant, 4-19 

Add dialog box, 3-114 
changing the humidity indicator, 4-21 

air bag 
checking and changing purge gas filters, 4-29 

used to fill the gas cell, 3-66 
checking purge gas settings, 4-26 

air filter 
checking the desiccant, 4-18 

changing, 4-23 
cleaning the analyzer, 4-14 

for fan vent, 1-17 
cooling a closed-cycle MCT detector, 4-37 

aligning the Antaris IGS, 3-140 
cooling an MCT detector with liquid nitrogen, 4-

33 
analysis range 

for quantitative experiments, 3-151 
disconnecting the power supply, 4-6 

analyzer 
for closed-cycle MCT detector, 4-39 

aligning, 3-140 
leak testing system plumbing, 4-32 

checking purge gas settings, 3-24 
MCT detector 

checking status, 3-140 
restoring the dewar vacuum, 4-36 

checking the desiccant, 3-22 
powering on and off, 4-4 

collecting backgrounds, 3-92 
rack mount option 

collecting backgrounds with Quick Collect 
opening and closing the rack, 4-15 

using an evacuated cell, 3-82 
reconnecting the power supply, 4-10 

using nitrogen, 3-85 
storing the analyzer, 4-25 

collecting sample data, 3-97 
two-zone purge option 

collecting samples with Quick Collect 
replacing purge windows, 4-32 

pressurized sample, 3-86 
moving, 4-75 

unpressurized sample, 3-83 
operating a closed-cycle MCT detector, 4-38 

compatible samples, 3-11, 3-51 
optical layout, 1-19 

described, 1-12 
plumbing the gas cell, 3-26 

exterior components, 1-13 
powering off, 3-35 

how to collect a spectrum, 3-1 
powering on, 3-32 

incompatible materials, 3-16 
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Antaris IGS system analyzer (continued) 
described, 3-3 prompts 
maintenance and service procedures, 4-1 for background and sample collection, 3-81 

aperture purge options, 1-12 
described, 1-21 rear panel connectors, 1-23 
effect on resolution, 1-21 running an instrument test, 3-140 
effect on wavenumber accuracy, 1-21 safety compliance, 3-8 
size for detector, 1-21 safety precautions, 3-7 

Apodization parameter, 3-123 for flammable, corrosive or explosive gases, 3-11, 
3-19 area 

total, for sequence data reporting, 3-136 for pure oxygen, 3-11, 3-51 
attenuator, described, 1-21 for toxic gases, 3-19 
auxiliary signal connector, 1-25 sampling process, 3-91 
average value, for sequence data reporting, 3-136 service procedures, 4-41 

changing or replacing gas cell windows, 4-64 
checking and replacing gas cell gaskets, 4-64 

B installing purge kits, 4-65 
installing the gas cell, 4-64 

background collection installing two-zone purge option, 4-70 
previewing, 3-112 moving the analyzer, 4-75 

Background Frequency parameter, 3-121 opening and closing the analyzer cover, 4-46 
setting for gas cell sampling module, 3-111 replacing fuses, 4-42 

background specifications replacing the laser, 4-56 
for gas sampling, 3-132 replacing the power supply, 4-43 

background spectra replacing the source, 4-51 
problems with, 3-141 servicing a closed-cycle MCT detector, 4-74 

background spectrum servicing liquid nitrogen-cooled MCT detector, 4-
73 described, 3-52, 3-91 

effects from impurities in background gas, 3-58 stabilization time after turning on, 3-33 
typical interferogram using instrument beam path, 3-

96 
storing, 4-25 
techniques for analyzing gases, 3-49 

typical using evacuated gas cell, 3-93 testing performance, 3-46 
typical using instrument beam path, 3-95 turning off system components, 3-35 
typical using nitrogen filled gas cell, 3-94 turning on system components, 3-31 

backgrounds typical background spectrum, 3-93 
and Number Of Scans Per Spectrum, 3-121 typical interferogram of instrument beam path, 3-96 
collected using evacuated cell, 3-60 typical sample spectrum, 3-88 
collected using instrument beam path, 3-60 typical spectrum of instrument beam path, 3-95 
collected using nitrogen, 3-57 used for background collections, 3-60 
collecting, 3-92 using Instrument Check, 3-46 
collecting for diagnostic purposes, 3-96 your first experiment, 3-77 
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caustic agents backgrounds (continued) 
operating precautions, 3-16 collecting with Quick Collect, 3-82, 3-85 

cautions, 1-5 for gas cell sampling module 
charts creating collection prompts, 3-111 

displayed during data collection, 3-101 for sequence collection, 3-121 
check valve for sequence collections with 4 or more scans per 

spectrum, 3-132 for closed-cycle MCT detector, 3-11, 3-38 
for gas cells, 3-4, 3-26 for sequence collections with few scans per spectrum, 

3-133 for gas cylinders, 3-11 
operation, 3-10 problems with, 3-141 
plumbing, 3-26 techniques for measuring, 3-57 
venting, 3-11 validation wheel position for data collection, 1-22 
venting for flammable, corrosive or explosive gases, 

3-11 
viewing before the start of data collection, 3-112 

baseline 
checking problems with in sample spectra, 3-149 

desiccant, 3-22 beam path 
purge gas settings, 3-24 for instrument background collections, 3-135 

chemical hazards, 3-16 Beam Path parameter, 3-135 
cleaning beampath 

analyzer surface, 4-14 through Antaris IGS system, 1-19 
closed-cycle MCT detector beamsplitter type 

check valve, 3-38 and spectral range, 3-125 
checking for leaks, 3-38 bi-directional scanning, 3-130 
described, 4-37 burn hazards, 3-9 
incompatible samples, 3-12 bypassing the gas cell 
maintenance procedures, 4-39 for background measurements, 3-60 
operating precautions, 3-12, 4-37 
operating procedures, 4-38 

C recommended velocity, 3-124 
schedule for recharging coolant, 3-39 

calibration spectra servicing, 4-74 
specifying pathlength for, 3-53 venting the check valve, 3-38 
specifying pressure of, 3-55 closing the analyzer main cover, 4-46 
specifying temperature of, 3-54 collect sequence events 

calibration standards adding to a workflow, 3-115 
collecting, 3-138 described, 3-118 
storing temperature, pressure and pathlength values 

for, 3-138 
setting up background collection for, 3-132 

collecting 
carryover background data, 3-57 

minimizing with gas sampling, 3-56 sample data 
with flow-through sampling, 3-72 
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components (continued) collecting, sample data (continued) 
variable attenuator, 1-21 with stop-flow sampling, 3-62 

computer standards, 3-138 
powering off, 3-35 standards with stop-flow sampling, 2-30 
powering on, 3-33 collecting data 

computer cable connectors, 1-24 continuously, 3-114 
concentration data over a specified period of time, 3-110 

from sequence collections using a workflow, 3-108 
setting up a workflow to display, 3-116 with Quick Collect, 3-79 

concentration values collection phase 
dealing with unexpected results, 3-150 specifying duration, 3-120 

concentrations collection phases 
from sequence collections using a workflow to define, 3-115, 3-118 

setting up a workflow to store, 3-117 collection time 
configure temperature/pressure event, 3-106 and mirror velocity, 3-124 
connectors collection times 

computer cable, 1-24 estimating for the gas cell sampling, 3-126 
external accessories, 1-25 compartment 
external module, 1-25 sample beam path, 1-15 
external signals, 1-25 spectrometer, 1-14 
on analyzer rear panel, 1-23 components 
power supply (external), 1-24 air filter, 1-17 
purge gas, 1-25 analyzer interior, 1-19 

continuous data collection, 3-100, 3-114 detector, 1-20, 1-22 
controller, for gas cell temperature DTGS detector, 1-20 

powering on, 3-34 fan, 1-22 
conventions gas cell, 1-15 

cautions, 1-5 gas cell heating jacket, 1-16 
dangers, 1-5 gas cell pressure sensor, 1-16 
notes, 1-5 gas cell temperature controller, 1-16 
tips, 1-5 humidity indicator, 1-16, 3-23 
warnings, 1-5 interferometer, 1-19 

coolant laser, 1-19 
for closed-cycle MCT detector, 3-37 MCT-A closed-cycle detector, 1-20 

schedule for recharging, 3-39 MCT-A liquid nitrogen cooled detector, 1-20 
for MCT detector, 3-36 mirrors, 1-20 

cooling an MCT detector, 3-36 powering off, 3-35 
with liquid nitrogen, 4-33 powering on, 3-31 
with PT-14 gas, 4-37 sample beam path compartment, 1-15 

correcting source, 1-19 
non-linear spectral response, 3-150 spectrometer compartment, 1-14 
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detector, closed-cycle MCT (continued) corrosive gases 
schedule for recharging coolant, 3-39 safety precautions for analyzing, 3-11, 3-19 
servicing, 4-74 Count feature, for sequence data reporting, 3-136 
venting the check valve, 3-38 cover (analyzer), opening and closing, 4-46 

cooling, 3-36 curves 
liquid nitrogen-cooled MCT displayed during data collection, 3-101 

cooling, 4-33 Curves tab, described, 3-101 
servicing, 4-73 customer support, 1-7 

saturated, 1-21 
detectors 

D and spectral range, 3-125 
described, 1-20, 1-22 

dangers, 1-5 testing, 3-46 
data dewar 

diagnosing problems, 3-137 restoring vacuum for MCT detector operation, 4-36 
non-linear, 3-150 diagnostics 
storing with temperature/pressure values, 3-106 available in RESULT software, 3-140 

data collection testing background collection, 3-96 
collecting multiple phases, 3-118 dialog box 

Data Format parameter Add Event, 3-114 
setting for gas cell sampling module, 3-110 Collect Background, 3-112 

data points Collect Sample, 3-113 
adjusting, 3-125 Instrument Check, 3-46 
optimizing, 3-129 Operator Request, 3-112 

desiccant indicator, 1-16, 3-23 Quick Collect, 3-80 
desiccant/desiccant packets Test Background, 3-96 

changing, 4-19 Verify User Password, 3-42 
checking, 3-22, 4-18 discrete data collection, 3-98 

desiccated system, 3-23 documentation 
detector available for Antaris IGS and RESULT software, 1-3 

closed-cycle MCT cautions, 1-5 
check valve, 3-38 conventions, 1-5 
checking for leaks, 3-38 dangers, 1-5 
described, 4-37 notes, 1-5 
incompatible samples, 3-12 tips, 1-5 
maintenance procedures, 4-39 warnings, 1-5 
Material Safety Data Sheet, 3-37 DTGS detector 
operating precautions, 3-12, 4-37 described, 1-20 
operating procedures, 4-38 recommended velocity, 3-124 
recommended velocity, 3-124 
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E flammable gases 
safety precautions for analyzing, 3-11, 3-19 

flowmeter, checking purge gas settings, 3-24, 4-26 
electrical hazards, 3-14 

flow-through sampling, 3-72 
e-mail address 

flushing the gas cell 
for Thermo Electron technical support, 1-7 

for background measurements, 3-57 
evacuated gas cell, typical spectrum, 3-93 

for flow-through sampling, 3-74 
evacuating the gas cell 

for stop-flow sampling without a vacuum pump, 3-69 
for background measurements, 3-60 

fuses, replacing, 4-42 
for stop-flow sampling with a vacuum pump, 3-64 

event 

G collect sequence, 3-118 
configure temperature/pressure, 3-106 
run sequence, 3-116 gain, and spectral noise, 3-147 

explosion hazards, 3-9 gas analysis, controlling variables for, 3-52 
explosive gases gas cell, 1-15 

safety precautions for analyzing, 3-11, 3-19 background collected with evacuated cell, 3-93 
external module connector, 1-25 background collected with nitrogen-filled cell, 3-94 
external signal connector, 1-25 bypassing for background collections, 3-60, 3-95 

changing or replacing windows, 4-64 

F check valve, 3-26 
checking and replacing gaskets, 4-64 
checking pathlength using Instrument Status, 3-53 

fan, 1-22 
evacuating for background collections, 3-60 

fan filter 
evacuating for stop-flow sampling with a vacuum 

pump, 3-64 
replacing, 4-23 

fax number 
filling for flow-through sampling, 3-75 

for Thermo Electron technical support, 1-7 
filling for stop-flow sampling without a vacuum 

pump, 3-70 
filling the gas cell 

for flow-through sampling, 3-75 
filling with a pressurized sample for stop-flow 

sampling with a vacuum pump, 3-65 
for stop-flow sampling without a vacuum pump, 3-70 

filling the gas cell with a pressurized sample 
filling with an unpressurized sample for stop-flow 

sampling with a vacuum pump, 3-66 
for stop-flow sampling with a vacuum pump, 3-65 

filling the gas cell with an unpressurized sample 
flushing for background collections, 3-57 

for stop-flow sampling with a vacuum pump, 3-66 
flushing for flow-through sampling, 3-74 

filter, fan 
flushing for stop-flow sampling without a vacuum 

pump, 3-69 
changing, 4-23 
described, 1-17 

heated, 3-137 
fire hazards, 3-9 

installing, 4-64 
fittings 

maintaining constant pressure, 3-55 
for Thermo Electron gas cells, 3-27 

maintaining constant temperature, 3-54 
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gaskets (gas cell) gas cell (continued) 
checking and replacing, 4-64 maximum pressure, 3-26 

glass standard, 1-22 pathlength, 3-53 
plumbing, 3-26 
protecting with a pressure gauge, 3-10 

H storing temperature/pressure values with collected 
data, 3-106 

hardware requirements, 1-10 gas cell heating jacket, 1-16 
hazardous gases gas cell pressure sensor, 1-16 

venting, 3-27 gas cell sampling module 
hazards collecting samples with Quick Collect, 3-103 

chemical, 3-16 collection times, 3-126 
electrical, 3-14 prompts 
fire, explosion and burn, 3-9 for background collection, 3-111 
gas handling, 3-18 for sample collection, 3-113 
laser, 3-8 for sequence sample collection, 3-121 
tip, 3-14 gas cell temperature controller, 1-16 

heating jacket, 3-137 gas cell windows 
heating jacket for gas cells, 1-16 and maximum gas cell pressure specifications, 3-10 
help corrosion effects on spectra, 3-147 

contacting Thermo Electron, 1-7 maintenance check, 3-10 
humidity indicator, 1-16, 3-23 specifying spectral range, 3-125 

changing, 4-21 gas cells 
fittings, 3-27 
Thermo Electron 

I described, 3-4 
gas handling hazards, 3-18 

imperial fittings gas lines 
for Thermo Electron gas cells, 3-27 testing for leaks, 4-32 

indicator (humidity) gas samples 
changing, 4-21 analysis techniques for, 3-49 

indicators sampling process, 3-91 
for data collection, 3-98 your first experiment, 3-77 
humidity, 1-16, 3-23 gas sampling 
Laser, 1-17 minimizing carryover, 3-56 
Power, 1-17 gases 
power on sequence for analyzer, 3-33 flammable, corrosive and explosive 
Scan, 1-17 safety precautions for analyzing, 3-11, 3-19 
Source, 1-17 not compatible with closed-cycle MCT detector, 3-12 
troubleshooting, 3-35 toxic gases 

safety precautions for analyzing, 3-19 
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lower beam path instrument 
typical interferogram, 3-96 typical interferogram of lower beam path, 3-96 
typical spectrum, 3-95 typical spectrum of lower beam path, 3-95 

used for background collections, 3-60 
Instrument Check feature 

M for analyzer testing, 3-46 
instrument purge, 1-12 

maintenance instrument status 
for closed-cycle MCT detector, 4-39 checking, 3-140 
tools and supplies needed, 4-2 Instrument Status 

maintenance procedures, 4-3. See also, service 
procedures 

for checking gas cell pathlength, 3-53 
instrument test, 3-140 

changing the desiccant, 4-19 Integration Time readout, 3-128 
changing the fan filter, 4-23 interferogram 
changing the humidity indicator, 4-21 typical of instrument beam path, 3-96 
checking and changing purge gas filters, 4-29 interferograms 
checking purge gas settings, 4-26 from sequence collections 
checking the desiccant, 4-18 setting up a workflow to store, 3-117 
cooling an MCT detector with liquid nitrogen, 4-33 interferometer, 1-19 
disconnecting the power supply, 4-6 specifying mirror velocity, 3-124 
leak testing system plumbing, 4-32 
MCT detector 

L restoring the dewar vacuum, 4-36 
powering on and off, 4-4 
rack mount option laser 

opening and closing the rack, 4-15 described, 1-19 
reconnecting the power supply, 4-10 removing, 4-56 
storing the analyzer, 4-25 replacing, 4-56, 4-60 
two-zone purge option Laser indicator, 1-17 

replacing purge windows, 4-32 laser safety precautions, 3-8 
maximum pressure leaks 

for gas cell, 3-26 testing for in system plumbing, 4-32 
maximum value, for sequence data reporting, 3-136 LED indicators, 1-17 
MCT detector for data collection, 3-97 

aperture size for, 1-21 linear response, 3-150 
closed-cycle liquid nitrogen 

described, 1-20, 3-37, 4-37 adding for MCT detector operation, 4-33 
incompatible samples, 3-12 liquid nitrogen-cooled MCT detector 
maintenance procedures, 4-39 servicing, 4-73 
Material Safety Data Sheet, 3-37 lobes 
operating precautions, 3-12, 4-37 removing from spectra, 3-123 
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non-linear spectral response MCT detector, closed-cycle (continued) 
correcting, 3-150 operating procedures, 4-38 

notes, 1-5 servicing, 4-74 
number of background scans liquid nitrogen cooled 

and resolution, 3-132 described, 1-20, 3-36 
number of data points maintenance procedures, 4-33 

adjusting, 3-125 servicing, 4-73 
number of failures, for sequence data reporting, 3-136 stabilization time after cooling, 3-36 
number of sample scans recommended velocity, 3-124 

effects on gas cell collection times, 3-126 measure events 
Number Of Sample Scans parameter adding to a collect sequence group, 3-115 

setting for gas cell sampling module, 3-110 measurement data 
number of scans per spectrum from sequence collections 

and background collection, 3-132 setting up a workflow to store, 3-117 
and background frequency, 3-121 metric fittings 
effects on gas cell collection times, 3-128 for Thermo Electron gas cells, 3-27 

Number Of Scans Per Spectrum parameter, 3-120 minimum value, for sequence data reporting, 3-136 
optimizing, 3-128 mirror 

optimizing turnaround, 3-130 
scanning during forward and reverse travel, 3-130 

O specifying velocity, 3-124 
mirrors, 1-20 

opening the analyzer main cover, 4-46 moving the analyzer, 4-75 
operating a closed-cycle MCT detector, 4-38 
operating precautions, 3-7 

N optical layout of analyzer, 1-18 
overlapping peaks 

resolving, 3-123 nitrogen 
oxygen typical spectrum, 3-94 

safety precautions for analyzing, 3-11, 3-51 used to flush the gas cell for background 
measurements, 3-57 

noise 

P and mirror velocity, 3-124, 3-129 
and number of background scans, 3-132 

panels (analyzer) and number of sample scans, 3-110 
removing and replacing, 4-46 and number of scans per spectrum, 3-120, 3-128 

parameters and resolution, 3-122, 3-128 
Apodization, 3-123 and spectral response for quantitative measurements, 

3-152 Background Frequency, 3-111, 3-121 
Beam Path, 3-135 problems with in sample spectra, 3-146 
Data Format, 3-110 
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power supply (continued) parameters (continued) 
replacing, 4-43 Number Of Sample Scans, 3-110 

power switch, 4-4 Number Of Scans Per Spectrum, 3-120 
power, related to system stability, 3-31 Resolution, 3-122 
powering off Scan, 3-125 

analyzer, 3-35 Spectral Range, 3-125 
computer, 3-35 Total Collection Time, 3-120 
printer, 3-35 Velocity, 3-124 
temperature controller, 3-35 Zero Filling, 3-123 

powering off system components, 3-35, 4-4 pathlength 
powering on described, 3-53 

analyzer, 3-32 for collecting calibration standards, 3-138 
computer, 3-33 known, 3-53 
printer, 3-33 of a gas cell, 3-53 
rack mount analyzer, 3-33 specifying for calibration spectra, 3-53 
temperature controller, 3-34 specifying for sample spectra, 3-53 

powering on system components, 3-31, 4-4 storing with collected data, 3-106 
precautions pathlength values 

for safe analyzer operation, 3-7 read by TQ Analyst, 3-53 
pressure peaks 

effects of changes to on gas samples, 3-54 problems with in sample spectra, 3-148 
for collecting calibration standards, 3-138 removing side lobes, 3-123 
maintaining constant, 3-55, 3-137 resolving overlapping, 3-123 
of a gas cell, 3-54 phases 
specifying for calibration spectra, 3-55 for data collection, 3-115, 3-118 
specifying for sample spectra, 3-55 phone number 
storing with collected data, 3-106 for Thermo Electron technical support, 1-7 

pressure broadening, 3-54 plumbing 
pressure gauge, 3-137 analyzer purge ports, 4-68 

for monitoring gas cell pressure, 1-16, 3-55 for closed-cycle MCT detector, 3-38 
location for installing, 3-74 gas cell, 3-26 
protecting with a relief valve, 3-27 gas cell check valve, 3-26 
recommended use for gas cells, 3-10 pressure sensor, 3-27 

pressure regulator, 3-24 testing for leaks, 4-32 
pressure values two-zone purge ports, 4-70 

read by TQ Analyst, 3-55 polystyrene standard, 1-22 
previewing Power indicator, 1-17 

background collection, 3-112 power supply 
sample collection, 3-113 described, 1-24 

disconnecting for the analyzer, 4-6 
reconnecting for the analyzer, 4-10 
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R printer 
powering off, 3-35 
powering on, 3-33 

rack mount option 
problems, with spectral data, 3-137 

opening and closing the rack, 4-15 
process, for gas sampling, 3-52 

tip hazard, 3-14 
product safety, 3-7 

rack mounted analyzer 
prompts 

powering on, 3-33 
for background and sample collections, 3-81 

range 
for gas cell collections 

analysis, for quantitative experiments, 3-151 
background prompts, 3-111 

specifying for sequence spectra, 3-125 
sample prompts, 3-113 

range value, for sequence data reporting, 3-136 
for sequence sample collections, 3-121 

readout 
PT-14 gas 

Integration Time, 3-128 
described, 3-37 

rear panel connectors, 1-23 
recharging, 4-39 

recharging 
pure oxygen 

PT-14 gas, for closed-cycle MCT detector operation, 
4-39 

safety precautions for analyzing, 3-11, 3-51 
purge gas 

regulator, 3-24 
checking settings for analyzer, 3-24, 4-26 

checking purge gas settings, 4-26 
input connector, 1-25 

relief valve, for pressure gauge, 3-27 
purge gas filters, checking and changing, 4-29 

report specifications, for sequence data, 3-136 
purge kits 

Report tab, described, 3-102 
installing, 4-65 

requirements for hardware and software, 1-10 
two-zone 

resolution 
installing, 4-70 

and aperture, 1-21 
purge options, 1-12 

and number of background scans, 3-132 
purge windows, replacing for two-zone purge option, 4-

32 
and number of scans per spectrum, 3-120 
and signal-to-noise, 3-122 
and zero filling, 3-123 

Q defined, 3-128 
effects on gas cell collection times, 3-126, 3-128 
optimizing, 3-129 quantitative results 

Resolution parameter, 3-122 problems with unexpected values, 3-150 
optimizing, 3-129 Quick Collect dialog box, 3-80 

restoring an MCT detector dewar vacuum, 4-36 Quick Collect feature 
RESULT Data View software for gas analysis diagnostics, 3-140 

described, 3-118 with stop-flowing sampling, 3-82 
RESULT Integration software 

adding a measurement to a report, 2-50 
building a TQ Analyst method, 2-39 
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safety precautions (continued) RESULT Integration software (continued) 
for flammable, corrosive and explosive gases, 3-11, 

3-19 
collecting data 

your first analysis, 2-1 
for pure oxygen, 3-11, 3-51 collecting standards, 2-30 
for the laser, 3-8 configuring standards, 2-24 
for toxic gases, 3-19 creating a simple workflow, 2-11 
gas handling hazards, 3-18 described, 1-9 
tip hazard, 3-14 setting up a workflow for production runs, 2-73 

sample beam path compartment, 1-15 signing workflow files digitally, 2-61 
sample collection starting, 3-43 

previewing, 3-113 testing workflows, 2-57 
sample data transferring workflows to RESULT Operation, 2-65 

collected continuously, 3-100 with TQ Analyst software, 1-10, 2-11 
collected over a specified period of time, 3-98 your first analysis, 2-1 

sample gases RESULT Operation software 
venting, 3-27 described, 1-9 

sample lines for testing the analyzer, 3-46 
plumbing, 3-26 running a workflow, 2-81 

sample reports selecting a workflow, 2-79 
displayed during data collection, 3-102 starting, 3-40 
for sequence data, 3-136 your first analysis, 2-1 

sample specifications RESULT software 
for gas sampling, 3-122 described, 3-40 

sample spectra hardware and software requirements, 1-10 
problems with, 3-145 reverse scanning, 3-130 
specifying pathlength values for, 3-53 run charts 
specifying pressure for, 3-55 displayed during sequence collection, 3-101 
specifying temperature for, 3-54 run sequence events 
storing temperature, pressure and pathlength values 

for, 3-139 
adding to a workflow, 3-114 
described, 3-116 

with high noise, 3-146 
with no sample peaks, 3-148 

S with uneven baseline, 3-149 
sample spectrum 

safety compliance, for the Antaris IGS, 3-8 described, 3-52, 3-91 
safety precautions, 3-7 typical of carbon dioxide, 3-89 

chemical, 3-16 typical of methane, 3-90 
electrical, 3-14 typical of room air, 3-88 
fire, explosion and burn hazards, 3-9 samples 
for closed-cycle MCT detector operation, 4-37 collecting, 3-97 

collecting with Quick Collect, 3-83, 3-86 
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sealed and desiccated system, 1-16 samples (continued) 
sequence collection for gas cell sampling module 

number of spectra in sequence and total collection 
time, 3-120 

creating collection prompts, 3-113 
creating prompts for sequence sample collections, 

3-121 setting up background collection, 3-121 
sequence concentration curves not compatible with the closed-cycle MCT detector, 

3-12 displayed during data collection, 3-101 
sequence concentration values problems with, 3-145 

displayed during data collection, 3-101 techniques for analyzing, 3-49 
sequence concentrations validation wheel position for data collection, 1-22 

setting up a workflow to display, 3-116 viewing before the start of data collection, 3-113 
sequence data sample-to-sample carryover 

reporting from a workflow, 3-136 minimizing, 3-56 
setting up a workflow to store, 3-117 sampling 
specifying spectral range, 3-125 collecting data with Quick Collect, 3-82 

sequence data collection flow through, 3-72 
setting up in a workflow, 3-114 prompts 

sequence display for background collection, 3-111 
setting up in a workflow, 3-116 for sample collection, 3-113 

sequence heading item specifications, 3-136 stop flow, 3-62 
sequence module stop flow with a vacuum pump, 3-62 

described, 3-114 stop flow without a vacuum pump, 3-68 
displaying concentration curves during collection, 3-

101 
with RESULT Integration software 

your first analysis, 2-1 
displaying concentration values during collection, 3-

101 
with the Antaris IGS, 3-1 

typical transmission spectrum, 3-88 
sequence spectra with the gas cell sampling module 

setting up a workflow to display, 3-116 collecting data with Quick Collect, 3-103 
sequence summary item specifications, 3-136 sampling process, 3-52 
Sequence tab, described, 3-100 for Antaris IGS systems, 3-91 
service procedures, 4-41. See also maintenance 

procedures 
sampling techniques 

for flow-through gas sampling, 3-72 
changing or replacing gas cell windows, 4-64 for measuring backgrounds, 3-57 
checking and replacing gas cell gaskets, 4-64 for stop-flow gas sampling, 3-62 
installing a gas cell, 4-64 saturation, detector, 1-21 
installing purge kits, 4-65 Scan indicator, 1-17 
installing two-zone purge option, 4-70 scan length, optimizing, 3-129 
moving the analyzer, 4-75 Scan parameter, 3-125 
opening and closing the analyzer cover, 4-46 optimizing, 3-129 
replacing fuses, 4-42 scanning 
replacing the laser, 4-56 during forward and reverse mirror travel, 3-130 
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spectrometer compartment, 1-14 service procedures (continued) 
spectroscopy, transmission, 3-49 replacing the power supply, 4-43 
spectrum replacing the source, 4-51 

adjusting number of data points, 3-125 servicing a closed-cycle MCT detector, 4-74 
background, described, 3-52 servicing liquid nitrogen-cooled MCT detector, 4-73 
collected from a workflow, 3-110 Show Background Preview feature, 3-112 
improving line shape, 3-123 Show Sample Preview feature, 3-113 
sample, described, 3-52 signal-to-noise, 3-110 
storing with temperature/pressure values, 3-106 and mirror velocity, 3-124 
typical background and number of background scans, 3-132 

using instrument beam path, 3-95 and number of scans per spectrum, 3-120 
using nitrogen-filled cell, 3-94 and resolution, 3-122 

typical background using evacuated cell, 3-93 software requirements, 1-10 
typical gas transmission, 3-88 solvents 
typical interferogram containing halogenated hydrocarbons, 3-17 

using instrument beam path, 3-96 operating precautions, 3-16, 3-17 
typical sample volatile, 3-16 

of carbon dioxide, 3-89 source 
of methane, 3-90 described, 1-19 
of room air, 3-88 replacing, 4-51 

stability Source indicator, 1-17 
improving, 3-31 specifications 

stabilization time for gas cell backgrounds, 3-132 
after cooling closed-cycle MCT detector, 3-39 for gas cell sampling, 3-122 
after cooling MCT detector with liquid nitrogen, 3-36 for reporting sequence data, 3-136 
after powering on analyzer, 3-33 spectra 

standard backgrounds 
glass, 1-22 problems with, 3-141 
polystyrene, 1-22 correcting non-linearities in, 3-150 

standard deviation value diagnosing problems, 3-137 
for sequence data reporting, 3-136 from sequence collections 

standards, 7-32 setting up a workflow to display, 3-116 
collecting, 3-138 setting up a workflow to store, 3-117 
collecting with stop-flow sampling, 2-30 samples 

starting problems with, 3-145 
RESULT Integration software, 3-43 with high noise, 3-146 

with no sample peaks, 3-148 RESULT Operation software, 3-40 
with uneven baseline, 3-149 power on sequence for analyzer, 3-33 

Spectra tab troubleshooting, 3-35 
described, 3-98 stop-flow sampling, 3-62 

Spectral Range parameter, 3-125 with a vacuum pump, 3-62 

8-14       Nicolet Antaris IGS User’s Guide 
 



Thermo Electron gas cells, described, 3-4 stop-flow sampling (continued) 
Thermo Electron, contacting for technical support, 1-7 with Quick Collect, 3-82 
throughput without a vacuum pump, 3-68 

and mirror velocity, 3-124 storing the analyzer, 4-25 
tip hazard, 3-14 support, contacting Thermo Electron, 1-7 
tips, 1-5 
tools and supplies 

T needed for maintenance, 4-2 
total area, for sequence data reporting, 3-136 

technical support, 1-7 Total Collection Time 
techniques effect on number of spectra collected, 3-120 

for analyzing gas samples, 3-49 Total Collection Time parameter, 3-120 
for flow-through gas sampling, 3-72 toxic gases 
for stop-flow gas sampling, 3-62 safety precautions for analyzing, 3-19 

Tedlar bag TQ Analyst software 
used to fill the gas cell, 3-66 using to read pathlength values, 3-53 

telephone number using to read pressure values, 3-55 
for Thermo Electron technical support, 1-7 using to read temperature values, 3-54 

temperature with RESULT Integration software, 1-10, 2-11 
effects of changes to on gas samples, 3-53 transfer lines 
for collecting calibration standards, 3-138 for hazardous gases, 3-27 
maintaining constant, 3-54, 3-137 transmission sampling 
of a gas cell, 3-53 typical spectrum taken with the Anataris IGS, 3-88 
specifying for calibration spectra, 3-54 transmission spectroscopy 
specifying for sample spectra, 3-54 described, 3-49 
storing with collected data, 3-106 transmission spectrum 

temperature controller, 3-137 described, 3-91 
described, 1-16 typical of carbon dioxide, 3-89 
powering off, 3-35 typical of methane, 3-90 
powering on, 3-34 typical of room air, 3-88 

temperature values troubleshooting 
read by TQ Analyst, 3-54 instrument status indicators, 3-35 

Test Background feature, 3-140 testing performance, 3-46 
Test Measurement feature, 3-140 turnaround 
Test Sample feature, 3-140 optimizing for moving mirror, 3-130 
testing two-zone purge option 

analyzer performance, 3-46 described, 1-12 
closed-cycle MCT detector plumbing, 3-38 installing, 4-70 

text results 
displayed during data collection, 3-101 

Text tab, described, 3-101 
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V web site address 
for Thermo Electron, 1-7 

window type 
vacuum 

and spectral range, 3-125 
restoring for MCT detector operation, 4-36 

windows 
vacuum pump 

for two-zone purge option 
used for stop-flow sampling, 3-62 

replacing, 4-32 
validation wheel 

gas cell 
position for background and sample collections, 1-22 

changing or replacing, 4-64 
validation wheel, described, 1-22 

corrosion effects on spectra, 3-147 
ValPro 

workflows 
glass standard, 1-22 

adding collect sequence events, 3-115 
polystyrene standard, 1-22 

adding measure events to a collect sequence group, 3-
115 

validation wheel, described, 1-22 
variable attenuator 

adding run sequence events, 3-114 
described, 1-21 

backround specifications, 3-132 
variables for gas analysis, 3-52 

collect sequence events, 3-118 
velocity 

for gas cell sampling 
and collection time, 3-124 

collecting data with Quick Collect, 3-103 
and detector type, 3-124 

collection times, 3-126 
and signal throughput, 3-124 

running in test mode, 3-140 
and signal-to-noise, 3-124 

running off-line, 3-140 
effects on gas cell collection times, 3-129 

report specifications 
optimizing, 3-129 

described, 3-136 
Velocity parameter, 3-124 

run sequence events, 3-116 
optimizing, 3-129 

sample specifications, 3-122 
venting 

sequence heading item specifications, 3-136 
analyzer purge gas, 3-9, 3-25 

sequence summary item specifications, 3-136 
check valves, 3-11 

setting up collection phases, 3-118 
closed-cycle MCT detector check valve, 3-12, 3-38 

setting up sequence data reports, 3-136 
flammable, corrosive or explosive sample gases, 3-

11, 3-19 
setting up the sequence display, 3-116 
setting up to display sequence concentrations, 3-116 

gas cells, 3-27 
setting up to display sequence spectra, 3-116 

hazardous sample gases, 3-27 
setting up to store sequence data, 3-117 

volatile solvents 
to collect data from gas samples, 3-108 

operating precautions, 3-16 
to collect data over a specified period, 3-110 

W 
warnings, 1-5 
wavenumber accuracy, 1-21 

8-16       Nicolet Antaris IGS User’s Guide 
 



Y 
your first analysis, 2-1 

adding a measurement to a report, 2-50 
building a TQ Analyst method, 2-39 
collecting standards, 2-30 
configuring standards, 2-24 
creating a simple workflow, 2-11 
running the workflow in RESULT Operation, 2-81 
selecting the workflow in RESULT Operation, 2-79 
setting up the workflow for production runs, 2-73 
signing the workflow file, 2-61 

your first analysis (continued) 
testing the workflow, 2-57 
transferring the workflow to RESULT Operation, 2-65 

your first experiment 
for Antaris IGS sampling, 3-77 

Z 
zero filling 

effect on resolution, 3-123 
Zero Filling parameter, 3-123 
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