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Using Your iXR Raman Spectrometer

The Thermo Scientific™ iXR Raman spectrometer is the first compact Raman developed 
specifically for integration and multi-modal analysis with other analytical techniques. 
Multi-modal analysis with the iXR enhances the understanding of materials by providing 
detailed molecular level information. With performance comparable to laboratory research 
grade Raman spectrometers, it is suitable for demanding research, product development and 
manufacturing needs.

Conventions Used

This document includes precautions and other important information presented in the 
following format:

Safety Precautions

WARNING  Indicates a hazardous situation which, if not avoided, could result in death or 
serious injury.

NOTICE    Follow instructions with this label to avoid damaging the system hardware or 
losing data.

Note  Contains helpful supplementary information.

NOTICE    Be sure that all persons operating this system read the site and safety 
manual first.
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Figure 1. Laser output aperture

WARNING  Avoid personal injury. Class 3B instruments should always be operated in a 
laser safety area. 

• All persons using or in the vicinity of a Class 3B instruments should wear appropriate 
laser safety glasses and should be aware of the potential hazards. 

• Use of controls or adjustments or performance of procedures other than those 
specified in the documentation may result in hazardous radiation exposure. 

• The laser energy from the excitation lasers may be visible or invisible. 

• Never stare directly into the laser beam or at its bright reflection, even if you are 
wearing laser safety glasses. 

NOTICE    Use of equipment and accessories not supplied by us can result in permanent 
damage to the instrument and may create a safety hazard.

• When operating our Raman instruments, use only accessories and equipment (such as 
power supplies and lasers) supplied by us. 

• Do not attempt to service a laser that is not functioning properly. If a laser is 
malfunctioning, contact us.

Note  See the “Manufacturer’s laser information” section in the safety notice that was 
included with your instrument for information about individual excitation lasers.

Laser output aperture
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Safety Goggle Specifications

785 nm NIR diode laser: Wear glasses that have an optical density of at least 3 and are rated 
for wavelengths of 785 nm.

532 nm green laser: Wear glasses that have an optical density of at least 3 and are rated for 
wavelengths of 532 nm.

633 nm red laser: Wear glasses that have an optical density of at least 3 and are rated for 
wavelengths of 633 nm.

455 nm blue laser: Wear glasses that have an optical density of at least 3 and are rated for 
wavelengths of 455 nm.

Setting up a Laser Safety Area

If you are going to use a Class 3B laser product the instrument must be connected to an 
external remote interlock system that blocks the laser beam whenever a safety perimeter 
around the instrument is breached (when an unauthorized person opens the door, for 
example).

The maximum permissible exposure (MPE) is the level of laser radiation that a person may 
be exposed to, under normal circumstances, without suffering adverse effects. (These levels are 
based on the assumption that a person is exposed to the laser beam for an infinite length of 
time.) The nominal ocular hazard distance (NOHD) is the distance from the laser output 
aperture within which the level of laser radiation exceeds the MPE. 

MPE and NOHD values for the system
.

WARNING  Always wear safety glasses that meet the specifications listed below for your 
laser(s) whenever there is potential laser emission. 

Never stare directly into a laser beam or its reflection, even if you are wearing laser safety 
glasses. The glasses will protect you for diffuse viewing only.

Laser MPE (W/m2) NOHD (m)

10x objective no objective

455 nm 10.0 0.30 55.45

532 nm 10.0 0.25 59.92

532 nm (high power) 10.0 0.46 59.92

633 nm (high power) 10.0 0.36 85.92

785 nm 14.8 0.37 72.91

785 nm (high power) 14.8 0.81 22.46
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Time needed: Approximately 5 minutes

Parts needed: 2 BNC cables

1. Install a switch across the pins of the connectors on each of the BNC cables. 

The switch must accommodate +5 VDC at 10 mA while it is closed.

CAUTION  Avoid personal injury.

• The connectors and the laser safety circuit must be designed and built by someone 
who is properly trained. 

– One of our representatives will help you install and test your connector. 

– Please have the connector ready before the system arrives. 

• All persons using or in the vicinity of a Class 3B instrument must wear appropriate 
laser safety glasses and must be aware of the safety precautions. 

• The remote interlock system protects all people in the vicinity of the Class 3B laser 
system. 

– Do not attempt to defeat the interlocks on the system.

Note  Opening the switch blocks the laser beam, and closing the switch unblocks the 
beam.
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2. Connect the BNC cables to the BNC connectors on the instrument power panel.

Figure 2. Connecting BNC cables

3. Connect the BNC cables to the laser safety circuit you have designed.

BNC Cables
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Indicators

Figure 3. Instrument indicators

Operation
The Thermo Scientific™ iXR Raman spectrometer is compatible with several optional 
accessories and sampling interfaces. This section describes installing and using these 
components and discusses enabling the laser. 

Attaching the Optional Legs

The optional legs raise the spectrometer off of the work surface and provide extra clearance for 
sampling interfaces, such as the iXR microscope accessory. 

The legs attach to four captive, spring-loaded screws. Installing them requires you to use the 
screwdriver to push the screws toward to base of the spectrometer so that you can thread the 
legs onto the screws. 

Tools Required

• Phillips-head screwdriver, included with the kit

• 4 legs

 To install the legs 

1. Remove the laser, grating, and filter. See Changing the Laser, Filter and Grating for 
details.

Power
Laser at 
sampleLaser

NOTICE    Avoid damaging the system components. Tipping the system on its side while a 
laser, filter, or grating is installed could damage the system. Before installing the legs, 
remove the laser, filter, and grating. 



Operation

Thermo Scientific iXR Raman Spectrometer User Guide 7

2. Carefully tip the spectrometer onto its right side, with the laser compartment closer to the 
work surface.

3. Using the Phillips-head screwdriver, push the captive screws toward to base of the 
instrument to expose the screw. Thread the leg onto the exposed screw.

4. Using the screwdriver, tighten the screw to fasten the legs securely. It may be easier to use 
the screwdriver to hold the screw while you turn the legs.

5. Repeat for each of the additional 3 legs.

6. Carefully stand the spectrometer up onto the legs. 

NOTICE    When tipping the iXR spectrometer, tip it only onto its right side, with the 
laser compartment toward the work surface. If you tip the spectrometer onto its other 
side, with the laser compartment away from the work surface, the spectrometer could 
be damaged.
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Changing the Laser, Filter and Grating

The primary reason for changing the laser is to avoid a fluorescence response from the sample. 
When the laser is changed, the filter and grating must also be changed.

The laser, filter, and grating must be removed before shipping the spectrometer or tipping the 
spectrometer on its side. The filter and grating are held in place by magnets, and they may 
become detached and may damage the system.

To install the laser, filter, and grating, reverse these procedures.

 To remove the laser

1. Pull the black lever away from the laser, rotate the level clockwise 90°. Then, gently pull 
the laser module away from the spectrometer. 

Figure 4. Removing the laser

Store the laser in a safe location. 

WARNING  Avoid shock hazard. Turn off the spectrometer power before you replace or 
remove the laser, filter, or grating.

NOTICE    Handle lasers, filters, and gratings gently. Do not touch any optical surfaces or 
the interior of a laser, filter, or grating. When a laser, filter, or grating is not in use, store it 
in the case that it was shipped with.
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 To remove the filter

Changing the filter or grating requires you to remove the outer cover from the spectrometer. 

1. Use a Phillips-head screwdriver to remove the four captive screws.

2. Lift the cover straight up and away from the instrument.

The filter is held in place by magnets.

3. To remove the filter, gently pull the filter straight out away from the spectrometer.

Store the filter in a safe location. 
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 To change the grating

The grating is held in place by magnets. 

1. With the cover removed, close the protective grating cover by rotating the knob 
counterclockwise.

2. Gently pull the grating straight out and away from the spectrometer.

3. Use a clean, lint-free cotton cloth to wipe the magnets that secure the grating when 
installed. 

Store the grating in a safe location. 

Enabling the Laser

You must enable the laser before you can turn it on. To enable the laser, rotate the laser key to 
the locked (vertical) position as shown below. (For more information about turning on the 
laser, see the software help available through the Help menu in OMNIC.)

Open Closed

Note  You can insert or remove the laser key only when the laser keyswitch is in the 
unlocked (horizontal) position. When the laser keyswitch is in the unlocked position, the 
laser is disabled.
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Figure 5. Laser keyswitch

Cooling Fans

Connecting and Using a Sampling Interface

Sampling interfaces attach to the spectrometer’s laser output aperture. How you connect your 
sampling interface depends on which interface you have selected. 

NOTICE    To avoid overheating, do not block the free flow of air around the instrument. 
There should be at least 2 cm (about 1 in) of clearance on each side.

WARNING  Avoid permanent eye damage. Visible and/or invisible laser radiation is 
emitted from this aperture. Wear appropriate laser safety glasses.

Rotate the laser key to the vertical, locked position to disable the laser before installing a 
sampling interface. 
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Figure 6. Laser output aperture

iXR Camera Accessory

The iXR camera accessory can be combined with the microscope accessory, right angle micro 
accessory, or macro sampling accessory. 

When installing the camera with a sampling accessory, the camera mounts to the 
spectrometer’s laser output aperture, and the sampling accessory mounts to the front face of 
the camera. 

Installing the camera requires you to mount the camera to the spectrometer, connect the 
power cable, and connect the camera to a computer with a USB cable.

Laser output 
aperture
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Required Tools

• 5mm hex driver, supplied

 To connect the iXR camera accessory

1. Using the two guide pins on the back of the camera, position the camera over the laser 
output aperture.

Left for visual mode, 
Right for Raman mode

Brightness control

Laser output

Insert pin here

Guide pin

Insert pin here

Guide pin
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2. Using the included 5mm hex driver, fasten the camera to the spectrometer using the two 
screws captive in the camera body.

3. Connect the power cable to the camera and to the illuminator port on the spectrometer. 

4. With the USB cable, connect the camera to a computer.

Operate the camera using the StCamSWare software installed with your software package.

iXR Microscope Accessory

The microscope accessory attaches to the front face of the camera. If desired, the lens tube, 
right-angle mirror assembly, and objective can be removed from the stage and used as a right 
angle micro accessory. 

To use the iXR Microscope Accessory, first install the legs to raise the instrument off the work 
surface or bring the instrument to the front edge of the work surface to allow the microscope 
to hang over the edge. 

Fasten screw

Fasten screw

Connect the camera power cable to the 
illuminator port
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Mounting the microscope requires you to attach the microscope to the camera, install the 
objective, and position the mirror assembly over the stage. 

Required Tools

• 5mm hex driver, supplied

• 5/64” hex driver, supplied

 To connect the microscope

1. Using the guide pins on the microscope assembly, position the lens tube over the laser 
output aperture on either the spectrometer or the camera body.

2. Using the supplied 5mm hex driver, fasten the microscope assembly to the face of the 
camera. The microscope assembly attaches with two captive hex screws, one below and 
one above the lens tube. 

3. Carefully screw the objective into the mirror assembly. 

Macro 
adjustment

Position lock

X axis 
adjustment Y axis adjustment

Z focus

Captive hex screw

Captive hex screw
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4. Use the 5/64” hex screws on the clamping sleeve of the lens tube to loosen the mirror 
assembly. With the clamp loosened, rotate the assembly to align the objective over the 
stage.

If necessary, use the 5/64” hex driver to tilt the turning mirror to align the laser through 
the lens tube and objective. 

iXR Right Angle Micro Accessory

The right angle micro assembly includes the following:

• lens tube with clamping sleeve

• right-angle mirror assembly

• lens tube with focusing ring

• microscope objective

5/64” hex screw

5/64” hex screw

Adjustment screw

Adjustment screw
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The right-angle micro accessory can be mounted to the front face of the camera accessory or 
directly to the laser output aperture on the spectrometer.

Figure 7. Properly installed iXR right angle accessory

 To install the iXR right angle micro accessory

1. Carefully align the threads and screw the lens tube into the laser output aperture.

If your spectrometer is not mounted on the legs, you may need to unscrew and remove 
the lens tube with the focusing ring so that it does not hit the work surface.

Figure 8. Attach the lens tube to the laser output aperture

NOTICE    Avoid damaging the system. Cross threading could damage the instrument or 
the accessory. To avoid damaging the instrument or the accessory, carefully line up the 
threads and ensure that the tube is perpendicular to the threading face to avoid cross 
threading.
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2. Use the 5/64” hex screws to loosen the clamping sleeve and rotate the right-angle mirror 
assembly into the desired position. Tighten the sleeve to lock the mirror assembly in 
position.

Figure 9. Use the 5/64” hex screws to tighten or loosen the clamping sleeve

3. Carefully align the threads and screw the lens tube with the focusing ring into the mirror 
assembly.

You can add additional lens tubes to the assembly to extend the mirror farther from the 
instrument or to move the objective farther from the mirror assembly. 

4. Screw the objective into the lens tube.

5/64” hex screw

5/64” hex screw



Operation

Thermo Scientific iXR Raman Spectrometer User Guide 19

If necessary, use the 5/64” hex driver to tilt the turning mirror to align the laser through 
the lens tube and objective. 

iXR Macro Sampling Accessory

The macro sampling accessory can be mounted on the camera or directly on the laser output 
aperture on the spectrometer. The macro sampling accessory includes an interlocked cover 
that disables the laser when removed.

Adjustment screw

Adjustment screw

Focusing knob raises and 
lowers the objective

Sampling surface
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Required Tools

• Hex driver, supplied.

 To install the iXR macro sampling accessory

1. Remove the top cover from the macro sampling accessory.

2. Using the guide pins on the accessory, mount the accessory over the laser output aperture 
on the instrument or on the camera body. 

3. Using the supplied 5mm hex driver, mount the interface to the spectrometer or to the 
camera. The mounting plate attaches with two hex screws. One above and one below the 
lower sampling stage. 

4. Connect the BNC cables to the laser interlocks. These prevent laser operation when the 
cover is removed.

5. Reinstall the accessory’s top cover.

Figure 10. The macro sampling accessory shown installed and with the top cover on

5mm hex screw
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Maintenance and Storage

Cleaning Your Instrument

If the outside of the instrument needs cleaning, turn off the power, unplug the power cable 
from the wall outlet, or power strip, and wipe the outside of the instrument with a damp (not 
wet), soft cloth and a mild soap. (Do not use harsh detergents, solvents, chemicals or 
abrasives.)

Biohazards or Radioactive Materials and Infectious Agents

Instruments, accessories, components or other associated materials may not be returned to us 
or other accessory manufacturers if they are contaminated with biohazard or radioactive 
materials, infectious agents, or any other materials and/or conditions that could constitute a 
health or injury hazard to employees. If you have questions about decontamination 
requirements, Contact Us.

Replacing Fuses

You cannot replace the fuses in your instrument. If you suspect a fuse needs to be replaced, 
contact our sales or service representative in your area or visit our web site for assistance.

Packing the Optional Shipping Case

Before packing the spectrometer and any accessories in the optional shipping case, remove all 
accessories, laser, filter, grating, and legs. 

WARNING    Avoid shock hazard. Do not allow liquid or any moist material to come in 
contact with the power supply or the inside of the instrument.

NOTICE    Humidity can damage optical components if they are not properly stored and 
protected. To protect components from humidity, anything with an optical component 
should be stored in a storage bag, including the following:

• The iXR spectrometer

• Microscope objectives

• Sampling accessories

• Laser, filter, and grating
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Figure 11. Packing the optional shipping case

iXR Macro 
sampling 
accessory

Camera

Laptop

Filters

iXR spectrometer

Laser

Microscope assembly

Gratings

Legs

Laser

Cables

Black cloth

Laptop power 
supply

Spectrometer 
power supply

Laser safety 
goggles
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Troubleshooting
If after following recommendations the problem persists, Contact Us.

Sample Bands are too Small

The Raman signal is too small. You can increase it by doing one or more of the following: 

• Increase the setting of Exposure Time on the Collect tab. 

• Increase the setting of Exposures on the Collect tab. 

• Increase the aperture size by setting Aperture on the Bench tab. 

• Select a slit aperture instead of a pinhole by setting Aperture on the Bench tab. 

• Increase the setting of Laser Power on the Bench tab
.

Sample Bands Are too Large

The Raman signal is too large, which saturates the CCD. You can decrease the signal by doing 
one or more of the following: 

• Decrease the setting of Exposure Time on the Collect tab. 

• Decrease the aperture size by setting Aperture on the Bench tab. 

• Select a pinhole aperture instead of a slit by setting Aperture on the Bench tab. 

• Decrease the setting of Laser Power on the Bench tab.

No Raman Signal Appears in the Live Display

• Ensure all laser interlocks are properly closed

• Ensure the system is plugged in.

• If the laser power is off, turn on the laser.

• If the laser is disabled, enable it in the Bench tab of the Experiment Setup dialog box.

• Ensure the spectrometer cover is properly installed.

• Ensure that the sample interface is protected from the ambient light.

Note  All of the tabs mentioned here are in the Experiment Setup dialog box.

Note  All of the tabs mentioned here are in the Experiment Setup dialog box.
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CCD Overflow Occurred

Too much light hit the CCD. To correct this problem, try either of the following: 

• Use a shorter exposure time or smaller aperture. 

• Reduce the laser power.

• Ensure the spectrometer cover is properly installed.

• Ensure that the sample interface is protected from ambient light.

The Spectrum Has No Sample Bands

• Ensure that the spectrometer cover is properly installed.

• Ensure that the sample interface is protected form ambient light.

• If the laser power is off, turn on the laser.

• If the laser is disabled, enable it in the Bench tab of the Experiment Setup dialog box.

The Spectrum Has Large Noise Spikes

• Cosmic ray events occurred during data collection. 

– Turn on Cosmic Ray Rejection and set it to Medium. (Cosmic Ray Rejection is on 
the Collect tab of the Experiment Setup dialog box.) 

• Ensure that the spectrometer cover is properly installed.

• Ensure that the sample interface is protected form ambient light.

The Spectrum Has a Sloping Background

The sample may be fluorescing or heating. To account for this condition try one or more of 
the following: 

• Correct the baseline to subtract the broad background. 

• Use a different laser. Shorter wavelengths heat samples less. 

• If the sample looks burned, replace it or move it so the laser will strike a fresh area. 

• Reduce the laser power and collect the sample again. Watch the live display to see if the 
sample is still heating. (Reducing the laser power reduces the Raman signal generated at 
the sample and therefore the quality of the data. To compensate, try increasing the 
number of exposures or the exposure time.)

The Spectrum Baseline Is Severely Tilted or Curved

The sample fluoresced during data collection. To correct this problem, try one or more of the 
following: 
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• Purify the sample. 

• Make sure the sample container is not responsible for the fluorescence. 

• If fluorescence is an inherent property of the sample, correct the baseline to subtract the 
broad background. 

• Use a longer wavelength laser or expose the sample to the laser beam for a period of time 
before beginning the collection of the sample spectrum (this is known as 
“photobleaching”). 

– On the Collect tab of the Experiment Setup dialog box, turn on Preview Data 
Collection and type the desired exposure time in the Preview Time text box.

The Spectrum Baseline Has a Severe Positive Offset

The sample is heating. To account for this condition try one or more of the following: 

• Correct the baseline to subtract the broad background. 

• Use a different laser. Shorter wavelengths heat samples less. 

• If the sample looks burned, replace it or move it so the laser will strike a fresh area. 

• Reduce the laser power and collect the sample again. Watch the live display to see if the 
sample is still heating. (Reducing the laser power reduces the Raman signal generated at 
the sample and therefore the quality of the data. To compensate, try increasing the 
number of exposures or the exposure time.)

The Spectrum Baseline Is Severely Shifted

No background was subtracted from the sample data (the number of background exposures is 
set to zero or the Smart Background feature is disabled). The offset is the detector bias and 
dark signal. Set Background Exposures on the Collect tab of the Experiment Setup dialog 
box to an integer greater than 0. 

A Grating Does Not Appear to Be Installed 

• Make sure a grating is installed.

• Exit Thermo Scientific™ OMNIC™ software, shut down the computer, turn off the 
instrument, wait 30 seconds, and then turn on the instrument.

A Laser Does Not Appear to Be Installed

• Make sure a laser is installed and the keyswitch is turned on.

• Exit OMNIC, shut down the computer, turn off the instrument, wait 30 seconds, and 
then turn on the instrument.

• Make sure the spectrometer cover is properly installed.
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A Filter or Fiber Optic Accessory Does Not Appear to Be Installed

• Make sure a filter or fiber optic accessory is installed and properly seated.

• Exit OMNIC, shut down the computer, turn off the instrument, wait 30 seconds, and 
then turn on the instrument.

The Computer Cannot Communicate with the Instrument

• Check the cable between the computer and the instrument. If it is disconnected, connect 
it.

• If the front panel indicators are not on, make sure the instrument is plugged in.



Troubleshooting

Thermo Scientific iXR Raman Spectrometer User Guide 27

This page intentionally left blank



Troubleshooting

28 iXR Raman Spectrometer User Guide Thermo Scientific

This page intentionally left blank


	Contents
	Safety Precautions
	Safety Goggle Specifications
	Setting up a Laser Safety Area

	Operation
	Attaching the Optional Legs
	Changing the Laser, Filter and Grating
	Enabling the Laser
	Connecting and Using a Sampling Interface

	Maintenance and Storage
	Cleaning Your Instrument
	Biohazards or Radioactive Materials and Infectious Agents
	Replacing Fuses
	Packing the Optional Shipping Case

	Troubleshooting


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


