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Chapter 2 Basic System Operations

Many maintenance procedures for the LTQ Orbitrap XL ETD system 
require that the MS detector be shut down. In addition, the 
LTQ Orbitrap XL ETD system can be placed in Standby condition if 
the system is not to be used for 12 h or more.

The following topics are discussed in this chapter:

• “Shutting Down the System in an Emergency” on page 2-2

• “Placing the LTQ Orbitrap XL ETD in Standby Condition” on 
page 2-4

• “Shutting Down the LTQ Orbitrap XL ETD Completely” on 
page 2-7

• “Starting Up the System after a Shutdown” on page 2-9

• “Resetting the System” on page 2-12

• “Resetting the Tune and Calibration Parameters to their Default 
Values” on page 2-13

• “Turning Off the Reagent Ion Source: What to Expect” on 
page 2-14
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Shutting Down the System in an Emergency
If you need to turn off the MS detector in an emergency, place the main 
power switch (located on the power panel at the right side of the 
LTQ Orbitrap XL ETD) in the Off (0) position. This turns off all 
power to the instrument, including the linear ion trap, multiple socket 
outlets, and the vacuum pumps. The main power switch must be turned 
90° anti-clockwise to switch off the instrument. See Figure 2-1.

The instrument is automatically vented by the vent valve of the linear 
ion trap. The vent valve vents the system 30 s after power is switched 
off.

Although removing power abruptly will not harm any component 
within the system, this is not the recommended shutdown procedure to 
follow. See “Shutting Down the Instrument” on page 2-7 for the 
recommended procedure.

Note To separately turn off the recirculating chiller or computer in an 
emergency, use the On/Off switches on the chiller and computer, 
respectively. ▲

Behavior of the System in Case of a Main Failure

A main power failure has the same consequence as switching off via the 
main power switch. If the power is available again, the system starts up 
automatically: the pumps are switched on and the instrument is 
pumped down. If the system has been vented during the mains failure, it 
is necessary to bake out the system to obtain the operating vacuum. See 
“Baking Out the System” on page 3-4.

It is not possible to check whether the system was vented. The log file of 
the data system indicates a reboot of the system. In case of frequent but 
short power failures we recommend installing an uninterruptible power 

Figure 2-1. Main power switch in Off position
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supply (UPS). If main power failures occur frequently while the system 
is not attended (e.g. in the night), we recommend installing a power fail 
detector.

Note The intentional venting of the system is performed with the vent 
valve of the linear ion trap. ▲
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Placing the LTQ Orbitrap XL ETD in Standby Condition
The LTQ Orbitrap XL ETD system should not be shut down 
completely if you are not going to use it for a short period of time, such 
as overnight or over the weekend. When you are not going to operate 
the system for 12 hours or more, you can leave the system in Standby 
condition.

First place the ETD Module in Standby condition and then place the 
mass spectrometer in Standby condition according to the procedures 
that follow.

Placing the ETD Module in Standby Condition

❖ To place the ETD Module in Standby condition

1. If the Tune Plus window is not already open, choose Start > 
Programs > Thermo Instruments > LTQ > LTQ Tune from the 
taskbar. The Tune Plus window will open.

You can determine the state of the MS detector by observing the 
state of the On/Off/Standby button on the Control/Scan Mode 
toolbar. See Figure 2-2. The three different states of the On/Standby 
button are shown at the left.

2. Click the Reagent Ion Source portion of the instrument control 
graphic at the top of the Tune Plus window. (See Figure 2-2.) The 
Reagent Ion Source dialog box appears. (See Figure 2-3.)

3. In the Reagent Ion Source dialog box, deselect the Reagent Ion 
Source On box to place the Reagent Ion Source in Standby 
condition. See Figure 2-3 on page 2-5. This places the Reagent Ion 
Source in Standby condition as indicated by the Actual condition 
shown to the right of the Reagent Ion Source On box.

Figure 2-2. Tune Plus window, toolbar

On/Standby button Reagent Ion Source instrument control icon

On Off Standby
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When the reagent ion source is placed in Standby condition, the 
filament and vial heaters turn off. Simultaneously, a valve opens to 
allow the nitrogen gas to cool the reagent vials. This cooling 
nitrogen runs until the reagent vials reach 70 °C. The audible rush 
(hissing noise) of nitrogen from the reagent ion source area in the 
back of the ETD Module is normal operation.

More information about turning on and off the reagent heaters is 
given in “Reagent Heaters” on page 1-24.

Figure 2-3. Reagent Ion Source dialog box with Reagent Ion Source On 
box and Actual condition circled

Warning Burn Hazard. Install or exchange the reagent vials by 
following the procedure in “Changing the Reagent Vials” on page 3-48. 
The reagent vials will be too hot to touch after the cooling nitrogen 
turns off at 70°C. Verify that the reagent vials are cool to the touch 
before handling them. ▲

Warning Burn Hazard. The restrictor, the transfer line, and the ion 
source heater operate at 160 °C. Do not attempt to touch them unless 
the LTQ Orbitrap XL ETD is shut down (See “Shutting Down the 
LTQ Orbitrap XL ETD Completely” on page 2-7.) and these heaters 
have had sufficient time to cool down to room temperature. ▲
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Placing the MS in Standby Condition

❖ To place the LTQ Orbitrap XL ETD system in Standby condition

1. Wait until data acquisition, if any, is complete.

2. Turn off the flow of solvent from the LC (or other sample 
introduction device).

Note For instructions on how to operate the LC from the front panel, 
refer to the manual that came with the LC. ▲

3. From the Tune Plus window, choose Control > Standby (or click on 
the On/Standby button to toggle it to Standby) to put the 
instrument in Standby condition. The consequences of this user 
action are described in the LTQ Series Hardware Manual. The 
System LED on the front panel of the LTQ XL is illuminated yellow 
when the system is in Standby condition.

4. Leave the LC power on.

5. Leave the autosampler power on.

6. Leave the data system power on.

7. Leave the LTQ Orbitrap XL ETD main power switch in the On 
position.

On Off Standby
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Shutting Down the LTQ Orbitrap XL ETD Completely
The LTQ Orbitrap XL ETD does not need to be shut down completely 
if you are not going to use it for a short period of time, such as overnight 
or over weekends. Shut down ETD Module and MS system completely 
only if you do not want to use them for an extended period or if you 
want to perform a maintenance or service procedure.

❖ To shut down the instrument completely

1. Place the ETD Module in Standby condition as described in 
“Placing the ETD Module in Standby Condition” on page 2-4.

2. Shut down the instrument as described in “Shutting Down the 
Instrument“ below. This also shuts down the ETD Module because 
the its power controls are linked to the LTQ Orbitrap XL ETD 
power controls through the ETD Module Interface board. See 
“ETD Module Interface Board” on page 1-22.

Shutting Down the Instrument

❖ To shut down the LTQ Orbitrap XL ETD system

1. Wait until data acquisition, if any, is complete.

2. Turn off the flow of solvent from the LC (or other sample 
introduction device).

Note For instructions on how to operate the LC from the front panel, 
refer to the manual that came with the LC. ▲

3. From the Tune Plus window, choose Control > Off to put the 
instrument in Off condition. When you choose Control > Off, all 
high voltages are shut off, as are the flows of the sheath gas and the 
auxiliary gas.

4. Put the FT Electronics switch to the Off position. See Figure 1-7 on 
page 1-9.

5. Put the Vacuum Pumps switch to the Off position. See Figure 1-7. 
When you place the switch in the Off position, the following occurs:

a. All power to the instrument, including the turbomolecular 
pumps and the rotary-vane pumps, is turned off.

b. After 30 seconds, power to the vent valve solenoid of the ion 
trap is shut off. The vent valve opens and the vacuum manifold 
is vented with nitrogen to atmospheric pressure through a filter. 
You can hear a hissing sound as the gas passes through the filter.
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6. Leave the main power switch of the LTQ Orbitrap XL ETD in the 
On position.

7. During service or maintenance operations that require opening the 
vacuum system of the LTQ XL or LTQ Orbitrap XL ETD, always 
put the main switch (main circuit breaker) to the Off position. You 
can secure the main switch with a padlock or tie-wrap to prevent 
unintended re-powering.

Note If you are planning to perform routine or preventive system 
maintenance on the LTQ Orbitrap XL ETD only, you do not need to 
turn off the recirculating chiller, LC, autosampler, or data system. In this 
case, the shutdown procedure is completed. However, if you do not plan 
to operate your system for an extended period of time, you might want 
to turn off the recirculating chiller, LC, autosampler, and data system. ▲

Warning Burn Hazard. Allow heated components to cool down before 
you service them (the ion transfer tube is operated at about 300 °C, for 
example). ▲
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Starting Up the System after a Shutdown
To start up the LTQ Orbitrap XL ETD after it has been shut down, you 
need to do the following:

1. Start up the instrument.

2. Set up conditions for operation.

Starting Up the Instrument

Note The recirculating chiller and data system must be running before 
you start up the instrument. The instrument will not operate until it has 
established a communication link to the data system. ▲

❖ To start up the LTQ Orbitrap XL ETD

1. Start up the (optional) LC and autosampler as is described in the 
manual that came with the LC and autosampler.

2. Start up the data system and the chiller.

3. Turn on the flows of helium, nitrogen, and argon at the tanks, if 
they are off.

4. Make sure that the main power switch of the LTQ XL is in the On 
position and the electronics service switch of the LTQ XL is in the 
Operating position.

5. Place the main power switch at the right side of the 
LTQ Orbitrap XL ETD in the On position.

6. Put the Vacuum Pumps switch to the On position. See Figure 1-7 
on page 1-9. The rotary-vane pumps and the turbomolecular pumps 
are started.

Note Pumping the system after a complete shut down takes hours and 
requires overnight baking of the system. ▲

7. Put the FT Electronics switch to the On position. See Figure 1-7. 
When you place the FT Electronics switch to the On position, the 
following occurs:

a. Power is provided to all electronic boards. (The electron 
multiplier, conversion dynode, 8 kV power to the API source, 
main RF voltage, and quadrupole RF voltage remain off.)

b. The internal computer reboots. After several seconds, the 
Communication LED on the front panel is illuminated yellow 
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to indicate that the data system has started to establish a 
communication link.

c. After several more seconds, the Communication LED is 
illuminated green to indicate that the data system has 
established a communication link. Software for the operation of 
the instrument is then transferred from the data system to the 
instrument.

d. After three minutes, the System LED of the ion trap is 
illuminated yellow to indicate that the software transfer from the 
data system is complete and that the instrument is in Standby 
condition.

Note The Vacuum LED on the front panel of the LTQ XL is 
illuminated green only if the pressure in the vacuum manifold is below 
the maximum allowable pressure (5×10-4 Torr in the analyzer region, 
and 2 Torr in the capillary-skimmer region), and the safety interlock 
switch on the API source is pressed down (that is, the API flange is 
secured to the spray shield). ▲

8. Press the Reset button on the LTQ XL to establish the 
communication link between LTQ XL and internal computer.

If you have an LC or autosampler, start it as is described in the manual 
that came with the LC or autosampler. Then, proceed to “Setting Up 
Conditions for Operation“ below. If you do not have either, go to the 
topic directly.

Setting Up Conditions for Operation

❖ To set up your LTQ Orbitrap XL ETD for operation

1. Before you begin data acquisition with your LTQ Orbitrap XL ETD 
system, you need to allow the system to pump down for at least 
eight hours. Operation of the system with excessive air and water in 
the vacuum manifold can cause reduced sensitivity, tuning 
problems, and a reduced lifetime of the electron multiplier.

Note The vacuum in the analyzer system can be improved by an 
overnight baking of the system. See “Baking Out the System” on 
page 3-4. ▲

2. Ensure that the gas pressures are within the operational limits:

• Helium: 275 ± 70 kPa (2.75 ± 0.7 bar, 40 ±10 psi),

• Nitrogen: 690 ± 140 kPa (6.9 ± 1.4 bar, 100 ± 20 psi),



Basic System Operations
Starting Up the System after a Shutdown

Thermo Fisher Scientific LTQ Orbitrap XL ETD Hardware Manual (P/N 1245510, Revision B) 2-11

• Argon: 690 ± 140 kPa (6.9 ± 1.4 bar, 100 ± 20 psi).

Note Air in the helium line must be purged or given sufficient time to 
be purged for normal performance. ▲

3. Click the Display Status View button in the Tune Plus window. 
Check whether the pressure measured by the ion gauge is 
≤5 × 10-9 mbar, and the pressure measured by the Pirani gauge is 
around 1 mbar. Compare the values of the other parameters in the 
status panel with values that you recorded previously.

4. Continue to set up for ESI or APCI operation as described in 
LTQ Orbitrap XL Getting Started manual.

Starting the ETD Module After a Complete Shutdown

❖ To start up the ETD Module after a complete shutdown

1. Start the LTQ Orbitrap XL ETD according to the start up 
procedures given in “Starting Up the System after a Shutdown“ 
above. This also turns on the ETD Module as the ETD Module 
power controls are linked to the MS power controls (see “ETD 
Module Interface Board” on page 1-22).

2. If the Tune Plus window is not already open, choose Start > 
Programs > Thermo Instruments> LTQ> LTQ Tune from the 
taskbar. The Tune plus window will open.

You can determine the state of the MS detector by observing the 
state of the On/Off/Standby button on the Control/Scan Mode 
toolbar. (See Figure 2-2 on page 2-4.) The three different states of 
the On/Standby button are shown at the left.

On Off Standby
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Resetting the System
If the communication link between LTQ Orbitrap XL ETD and data 
system computer is lost, it may be necessary to reset the system using the 
Reset button of the LTQ XL.

The procedure given here assumes that the LTQ Orbitrap XL ETD and 
data system computer are both powered on and are operational. If the 
instrument, data system computer, or both are off, see “Starting Up the 
System after a Shutdown” on page 2-9.

To reset the LTQ Orbitrap XL ETD, press the Reset button of the 
LTQ XL. See the LTQ Series Hardware Manual for the location of the 
Reset button. When you press the Reset button, the following occurs:

1. An interrupt on the mainboard of the internal computer causes the 
internal computer to reboot. All LEDs on the front panel are off 
except the Power LED.

2. After several seconds, the Communication LED is illuminated 
yellow to indicate that the data system and the instrument are 
starting to establish a communication link.

3. After several more seconds, the Communication LED is illuminated 
green to indicate that the data system and the instrument have 
established a communication link. Software for the operation of the 
instrument is then transferred from the data system to the 
instrument.

4. After three minutes, the software transfer is complete. The System 
LED is illuminated either green to indicate that the instrument is 
functional and the high voltages are on, or yellow to indicate that 
the instrument is functional and it is in Standby condition.
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Resetting the Tune and Calibration Parameters to their Default Values
You can reset the LTQ Orbitrap XL ETD system tune and calibration 
parameters to their default values at any time. This feature may be useful 
if you have manually set some parameters that have resulted in less than 
optimum performance. 

❖ To reset the LTQ Orbitrap XL ETD tune and calibration parameters to 
their default values

In the Tune Plus window,

• Choose File > Restore Factory Calibration to restore the 
default calibration parameters, or 

• Choose File > Restore Factory Tune Method to restore the 
default tune parameters.

Note Make sure that any problems you might be experiencing are not 
due to improper API source settings (spray voltage, sheath and auxiliary 
gas flow, ion transfer capillary temperature, etc.) before resetting the 
system parameters to their default values. ▲



Basic System Operations
Turning Off the Reagent Ion Source: What to Expect

2-14 LTQ Orbitrap XL ETD Hardware Manual (P/N 1245510, Revision B) Thermo Fisher Scientific

Turning Off the Reagent Ion Source: What to Expect
The reagent ion source controls can be accessed as described in “Placing 
the ETD Module in Standby Condition” on page 2-4. When you 
deselect the Reagent Ion Source On check box in the Reagent Ion 
Source dialog box (See Figure 2-4.), the ETD source and reagent heaters 
are placed in Standby condition.

When the ETD Module is placed in Standby condition, the filament 
and vial heaters are turned off. Simultaneously a valve opens to allow 
nitrogen gas to cool the reagent vials. This cooling nitrogen runs until 
the vials reach 70 °C. The audible rush (hissing noise) of nitrogen from 
the reagent ion source area in the back of the ETD Module is normal 
operation.

Other conditions that will cause the ETD Module to remain in 
Standby:

• Attempting to turn on the reagent ion source when the restrictor 
heater, transfer line heater, and the source heater are not at their 
target temperatures.

Figure 2-4. Placing the reagent ion source in Standby condition

Warning Burn Hazard. The reagent vials are too hot to handle after the 
cooling nitrogen turns off at a vial temperature of 70 °C. Verify that the 
reagent vials have cooled down to a safe temperature before handling 
them. This can take up to 90 minutes after the cooling nitrogen has 
turned off. ▲
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• Whenever either the mass spectrometer or the ETD Module goes 
into Standby mode. Reagent vial nitrogen cooling will turn on if the 
vials are at an elevated temperature.

Exception: If the LTQ Orbitrap XL ETD is placed in Standby by 
clicking the Standby button in Tune Plus (see Standby icon in the 
margin), there is an hour delay before the cooling nitrogen turns 
on. ▲

• Whenever the pressure in the mass spectrometer or the 
ETD Module exceeds its protection limit. Reagent vial nitrogen 
cooling will turn on if the vials are at an elevated temperature.

• Whenever the abundance of reagent ions becomes insufficient as 
determined by the AGC setting. When this occurs, the 
LTQ Orbitrap XL ETD completes the Xcalibur Sequence step in 
progress before going into Standby mode.




