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1
Using this Manual

Welcome to the Thermo Scientific™ Orbitrap Exploris GC Series 
system! Orbitrap Exploris GC Series systems are members of the 
Thermo Scientific family of mass spectrometers (MS) that are powered 
by Orbitrap™ technology.

Contents

• About this Manual on page 1-1

• Typographical Conventions on page 1-2

• Reference Documentation on page 1-4

• Contacting Us on page 1-5

About this Manual
This Orbitrap Exploris GC and Orbitrap Exploris GC 240 Software 
Manual describes software-related operating procedures of the Orbitrap 
Exploris GC mass spectrometer. This guide should be retained for 
future reference.

To obtain a good understanding of the complete system, we recommend 
that you study the Orbitrap Exploris Series Operating Manual. This 
manual also contains extensive information that concerns the safety of 
the personnel that operate the instrument. 

Thermo Scientific mass spectrometers are designed to operate reliably 
under carefully controlled environmental conditions. Operating a 
system or maintaining it in a condition outside the power and operating 
environment specifications described in this guide might cause failures 
of many types. The repair of such failures is specifically excluded from 
the standard warranty and service contract coverage.
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Typographical Conventions
This section describes typographical conventions that have been 
established for Thermo Fisher Scientific manuals.

Signal Words

Notices that concern the safety of the personnel who operate the 
instrument appear different from the main flow of text:

Safety Symbols

Notices that concern the safety of the personnel who operate the 
instrument appear different from the main flow of text:

Viewpoint Orientation

The expressions left and right used in this manual always refer to the 
viewpoint of a person that is facing the front side of the instrument.

NOTICE
Points out possible material damage and other important information in 
connection with the instrument.

Tip Highlights helpful information that can make a task easier.

Always be aware of what to do with and the effect of safety 
information.

CAUTION Points out a hazardous situation that can lead to minor or medium 
injury if it is not avoided.

WARNING Points out a hazardous situation that can lead to severe injury or death 
if it is not avoided.

DANGER Points out a hazardous situation that will lead to severe injury or death 
if it is not avoided.
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Data Input

Throughout this manual, the following conventions indicate data input 
and output via the computer:

• Messages displayed on the screen are represented by capitalizing the 
initial letter of each word and by italicizing each word.

• Input that you enter by keyboard is identified by quotation marks: 
single quotes for single characters, double quotes for strings.

• For brevity, expressions such as “choose File > Directories” are used 
rather than “pull down the File menu and choose Directories.”

• Any command enclosed in angle brackets < > represents a single 
keystroke. For example, “press <F1>” means press the key labeled 
F1.

• Any command that requires pressing two or more keys 
simultaneously is shown with a plus sign connecting the keys. For 
example, “press <Shift> + <F1>” means press and hold the <Shift> 
key and then press the <F1> key.

• Any button that you click on the screen is represented in bold face 
letters. For example, “click Close.”

Topic Headings

The following headings are used to show the organization of topics 
within a chapter:

Chapter Name

Second Level Topics

Third Level Topics

Fourth Level Topics
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Reference Documentation
Reference documentation for the Orbitrap Exploris GC Series mass 
spectrometer includes the following:

• Orbitrap Exploris GC Series Pre-Installation Requirements Guide

This manual contains information on the required environmental 
conditions in the intended location for the instrument.

• Orbitrap Exploris GC Series Operating Manual

This manual contains precautionary statements that can prevent 
personal injury and instrument damage. It also describes the modes 
of operation and principle hardware components of the instrument. 
In addition, this manual provides instructions for cleaning and 
maintaining the instrument.

You can access PDF files of the documents listed above and of this 
manual from the data system computer. The software also provides 
Help.

 To view product manuals

From the Microsoft™ Windows™ task bar, choose Start > All 
Programs > Thermo Instruments > model x.x, and then open the 
applicable PDF file.

Refer also to the user documentation provided by the manufacturers of 
third-party components:

• Forepump

• Turbomolecular pump

• Data system computer and monitor

• Safety data sheets
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Contacting Us
There are several ways to contact Thermo Fisher Scientific. You can use 
your smartphone to scan a QR Code, which opens your email 
application or browser.

Contact Link / Remarks QR Code

Brochures and Ordering 
Information

www.thermofisher.com/orbitrap

AnalyteGuru Planet Orbitrap has migrated into the AnalyteGuru.com 
community. With this, the existing planetorbitrap.com website 
will be fully decommissioned, and the existing Planet Orbitrap 
content has been redirected. To continue to have access to 
existing and new resources, you will need to register for a new 
account on AnalyteGuru.com.

Because the Planet Orbitrap content has expanded into a 
community model, some common items from Planet Orbitrap 
have changed. To help bridge these gaps, AnalyteGuru created 
guides on how to search the community and how to subscribe to 
tailored content updates that are available under the Welcome 
Planet Orbitrap Members website 
(www.analyteguru.com/t5/Knowledgebase/Welcome-Planet-Orbi
trap-Members/ta-p/13999). This dedicated community support 
section will help getting started with AnalyteGuru.

Service Contact For technical support related to your instrument or software, visit 
the Services & Support tab at www.thermofisher.com or visit 
www.unitylabservices.com to find the customer care telephone 
line or email address for your geographical region.

http://www.thermofisher.com/orbitrap
https://www.analyteguru.com/t5/Knowledgebase/Welcome-Planet-Orbitrap-Members/ta-p/13999
https://www.analyteguru.com/t5/Knowledgebase/Welcome-Planet-Orbitrap-Members/ta-p/13999
http://www.thermofisher.com
http://www.unitylabservices.com
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Technical Documentation 
SharePoint
EU REACH Statement
Health and Safety Form

 To get user manuals for your product

1. With the serial number (S/N) of your instrument, request 
access to our customer SharePoint as a customer at 
www.thermofisher.com/Technicaldocumentation. You can 
find the serial number of your instrument on the name plate. 
Refer to the Orbitrap Exploris GC Series Operating Manual for 
information about its location.

2. For the first login, you have to create an account. Follow the 
instructions given on screen. Accept the invitation within six 
days and log in with your created Microsoft™ password.

3. Download new revisions of user manuals and other 
customer-oriented documents for your product. Translations 
into other languages may be available there as well.

Customer Feedback  To suggest changes to this manual

You are encouraged to report errors or omissions in the 
manual. Send an email to the Technical Documentation at 
documentation.bremen@thermofisher.com.

The PDF versions of our manuals allow adding comments 
with Adobe Acrobat Reader or other freely available PDF 
reader programs.

Contact Link / Remarks QR Code

https://www.thermofisher.com/Technicaldocumentation
mailto:documentation.bremen@thermofisher.com
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2
Configuring the Instrument in Thermo Foundation

To establish control of the mass spectrometer from the data system computer, 
use the Thermo Foundation™ Instrument Configuration window or the 
Chromeleon Instrument Controller Service window to configure the 
instrument. 

To configure the mass spectrometer in the Xcalibur Foundation 
Instrument Configuration window

1. From the Windows task bar, choose Start > All Apps > Thermo
Foundation x.x > Instrument Configuration, where x.x. is the installed
version.

2. Add the mass spectrometer’s icon to the list of Configured Devices, and
then configure the mass spectrometer parameters.

3. Click Done.

To configure the mass spectrometer in the Chromeleon Instrument 
Controller Service window

1. Open the Chromeleon local instrument controller from the hidden icons
in the Windows task bar.

2. Select Configure Instruments.

3. Right click, choose Add Instrument to add a new instrument.

4. Right click the new instrument name to add the MS, select Add Module >
Mass Spectrometry.

Note  The Orbitrap Exploris GC page of the Instrument Configuration 
window displays all changed parameters in bold type until you click OK or 
Apply. To enable the new settings, restart the data system computer. 
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5. Click OK. 

Parameters in the Instrument Configuration Window
 

Parameter Description

System Information

Model Displays the mass spectrometer model name. 

Instrument Name (Optional) The name for the instrument. 

Inlet

Contact Closure The event type that triggers contact closure: 

• Transition Open-to-close

• Transition Close-to-open

Default: Transition Open-to-close
Note  If using the DEP or DIP probe, set the contact closure to Transition 
Open-to-close.
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To configure the GC Signals for the TRACE 1600 Series GC

1. Open the Chromeleon local instrument controller from the hidden icons 
in the Windows task bar.

2. Select Configure Instruments.

Wait for Gas Flows to Stabilize When the Wait for Gas Flows to Stabilize is enabled, the instrument remains in 
Preparing for Run state until the gas pressures have stabilized.

When the Ion Source Gases have reached the values defined in the instrument 
method, data acquisition starts.

Wait for Temperatures to 
Stabilize

When Wait for Temperature to Stabilize is enabled, the instrument remains in 
Preparing for Run state until the following temperatures have stabilized:

• Ion Source Temp (°C)

When the Ion Source Temperatures have reached the values defined in the 
instrument method, the data acquisition starts.

Ion Source

Default Source EI/CI

Default Source Type EI/CI

Analog Inputs

Channel 1 in Use Reads the 0–10 Vdc analog input signal from an external device and writes the data 
into the raw data file. 

For additional information, refer to the instrument manual. 

Channel 1 Label The name you provide for channel you specify. 

Default: Channel 1

Channel 2 in Use Reads the 0–10 Vdc analog input signal from an external device and writes the data 
into the raw data file. 

For additional information, refer to the instrument manual. 

Channel 2 Label The name you provide for channel B. 

Default: Channel 2

Buttons

OK Saves the instrument configuration settings and closes the window. 

Cancel Closes the Instrument Configuration window without saving your changes. 

Apply Applies the changes you made in the Instrument Configuration window. 

Parameter Description
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3. Right click, choose Add Instrument to add a new instrument.

4. Right click the new instrument name to add the MS, select Add Module > 
GC Modules

5. On the Signals tab in the TRACE 1600 Series Configuration Window, 
use the settings below:

• Remote Start (IN): High->Low

• Inhibit Ready (IN): None

• End of Run (OUT): High->Low

• Start of Run (OUT): High->Low

• Ready (OUT): When Low

• Preparation Run (OUT): When Low

6. Click OK.

Note  See the TRACE 1600 or TRACE 1610 GC User Guide or Help for 
information on additional GC settings.
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3
Tune Application

This chapter describes how to use the Tune application to control, monitor, 
tune, and calibrate the Thermo Scientific™ Orbitrap Exploris Series mass 
spectrometer (MS). You can also optimize the instrument for your specific 
compounds, perform method development, and run real-time mass 
spectrometry experiments one analysis at a time.

Overview of the Tune Application
Use the Tune application to operate the Orbitrap Exploris Series MS with the 
data system computer. The Tune application organizes its functions in panes 
and on pages. To display the panes and pages, click the associated buttons and 
tabs.

The Tune application has the following main components:

• Three system power icons to set the MS’s power mode (on, standby, and
off ).

• The system readback icon to indicate the various readback states.

Contens

• Overview of the Tune Application

• Buttons and Icons

• Displaying Real-Time Chromatograms and Spectra

• Zooming In on a Spectrum

• Controlling the Ion Source

• Setting Up the Mass Spectrometer for Data Acquisition

• Tuning, Calibrating, or Checking the Mass Spectrometer Calibration

• Working with the Favorites Pane

• Instrument Status and History

• Running Diagnostics

• Generating Reports

• Specifying Options for the Tune Application

• Setting Preferences for the Tune Application
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• Three panes on the left to define parameters for scanning, ion source, and 
calibration.

• Four panes on the right to display information about instrument status, 
history and favorite settings.

• Up to three graphs to show real-time information about the current 
measurement.

To display the Tune application

Choose Start > All Programs > Thermo Instruments > Orbitrap Exploris 
Tune.

Buttons and Icons
For complete descriptions of features, see the applicable table of Tune icons 
and buttons.

See these topics:

System Power Icons

Instrument and Spectrum Buttons

Tip  You can set a few preferences for how the Tune application works. 
Click the Options icon, and then choose Preferences

Button Description

On mode In the On state, all high voltages and the nitrogen trap gas are On. 
The trapping and high voltages are pulsing to generate spectra that 
are being detected in the Orbitrap.

Standby mode The RF voltages and DC offset voltages remain On. The nitrogen 
trap gas remains On. This is the state that is recommended to 
keep the system in when not acquiring data because it keeps the 
electronics at a stable temperature.

Off mode In the Off state, the RF and high voltages and the nitrogen trap 
gas are off. In addition, the offset voltages are off. The ion source 
temperatures remain on to keep the source heated and clean. It is 
only recommended to set the Off mode before shutting down or 
performing maintenance because it causes the electronics to cool, 
and they will not be ready to generate stable spectra for at least 15 
minutes after turning the instrument back to Standby or On. 
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Data Acquisition Buttons

The Tune application saves the acquired data to a raw data file (.raw 
extension).

Button Description

Indicates the ion polarity mode (positive or negative).

Indicates the data type mode (centroid or profile). 
Centroid is recommended as the default data type for 
acquiring data to make smaller data files. Profile is 
recommended to observe peak shape and troubleshoot  
resolution or mass issues.

* Indicates whether the spectrum scan averaging is off or on 
and has the number of scans to average.

Range: 2–1000

Note  The Tune application displays the averaged 
spectrum in a brown color. The spectrum header 
displays the number of averaged scans in the scan filter 
(for example, AV:2).

Raw file path

Raw file name Time stamp
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Figure 3-1. Raw file data

Button Description

Note  The button label that is below the data Record button changes to the check box that you select in the settings 
box.

 Click the Record toggle button to acquire data to a new raw data file. The name of the 
file is a combination of the base file name and a time stamp consisting of the year 
(YYYY), month (MM), day (DD), and time (HHMMSS).

To stop data acquisition, click Stop (blue square), which then turns green.

To pause data acquisition, click Pause (two blue bars), which then turns orange. To 
resume data acquisition, click Paused (shown as an orange circle).

Note  If you select the Instrument Method check box in the data acquisition settings 
box, the pause feature is not available. 

Browse (Optional)

To change the destination folder for the raw data, click the Browse button. The default 
folder location is in drive:\Thermo\Data.

View You must manually set FreeStyle as the default application to view the RAW files. (To 
specify the default application, right-click the RAW file, then navigate to 
ThermoFisher.FreeStyle.App.exe (C:\Program Files (x86)\Thermo\FreeStyle).

Sample information and data acquisition method

Note  As shown in this figure, you can select only one check box in the data acquisition settings box. 

Sample Name The name of the sample.

Comment A comment that describes the acquisition.

Recording off

Recording on

Recording paused

Selected check box.
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Instrument Status Icons

Miscellaneous Icons

Instrument Method Indicates to: 

Import an instrument method and start data acquisition using one of these options:

• Immediate: Starts the acquisition immediately upon clicking Record

• Contact Closure: Starts the acquisition when the mass spectrometer receives a 
contact closure signal from the connected GC or autosampler

Continuous Acquisition Indicates how long the mass spectrometer acquires data as follows: 

• Manual Stop: The mass spectrometer acquires data until you click Stop

• Scans: The number of scans that the mass spectrometer performs to acquire data

• Minutes: The time (in minutes) that the mass spectrometer acquires data 

Go to Standby When 
Finished

The mass spectrometer goes in standby mode when the current acquisition is 
completed. 

Button Description

Icon Description

Note   When you start data acquisition, the instrument status icon does not change. 

Normal The system parameters are within tolerance. 

Initializing The system is initializing. 

Changing Settings One or more settings are changing or a status warning message has 
been received. 

Off The instrument’s high voltages are off and the vacuum remains 
on.

Disconnected There is no communication between the mass spectrometer and 
the data system. 

Error An error has occurred. Check messages at the bottom of the Tune 
window.
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These icons appear at the bottom of the Tune window. 

Displaying Real-Time Chromatograms and Spectra
See these topics and the button descriptions in Miscellaneous Icons:

• Controlling the Chromatogram View

• Monitoring the Mass Accuracy and Signal Stability

• Zooming In on a Spectrum

• Header Information in the Spectrum View

Icon Description

Options This icon appears at the top right side of the Tune window, 
below the Instrument Status icon. Displays the Options 
menu.

Copy (Ion Source/Optics page) Copies the ion source parameters to 
the Clipboard.

Paste (Ion Source/Optics page) Pastes the ion source parameters 
from the Clipboard.

Tip   You can paste the ion source parameters into Method 
Editor. 

Diagnostics  Displays the Diagnostics pane. 

Monitor Mass Accuracy Displays the Monitor Mass Accuracy dialog box.

Plots the difference between the measured peak position and 
the theoretical peak positions in the mass list. To start or stop 
monitoring the mass accuracy, click the icon. 

Plot Chromatogram Displays the Plot Chromatogram dialog box. 

Runs the signal stability evaluation and displays the total ion 
current (TIC) or the ion current for a select mass as a function 
of time. It also displays the %RSD of the ion current. The % 
RSD must be less than 15 percent for the signal stability 
evaluation to pass. 

To start or stop the ion current display, click the icon. 

Rotate Plots Rotates the displayed graphics. 

Graph mode Divides the screen into four, three, or two areas.

Off On

Off On
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• Buttons and Icons

Controlling the Chromatogram View

Use the Plot Chromatogram dialog box to plot the chromatogram from the 
TIC, the base peak, or one or more user-defined m/z values. For the 
user-defined mass table, you can import the settings from (or export them to) a 
CSV, a TXT, or an XML file.

To display the TIC or the ion current for a select mass as a function of 
time

1. Click the Plot Chromatogram icon, , at the bottom of the Tune 
window.

2. Select the chromatogram type, and then click OK.

Parameters in the Plot Chromatogram Dialog Box
 

Shortcut Menu Commands in the Chromatogram View

Note  The Tune application always displays the Chromatogram view. Observe the 
chromatogram trace to see how system parameter changes affect the ion signal intensity so 
that you can then optimize the parameter settings as needed. 

Parameter Description

Signal Stability Runs the signal stability evaluation.

The signal stability evaluation generates real-time graphs of the 
TIC, base peak, or user-defined m/z, including the relative 
standard deviation (RSD). The %RSD must be less than 
15 percent for the signal stability evaluation to pass. For 
information about the signal stability evaluation, refer to the 
instrument manual.

TIC Plots the TIC chromatogram.

Base Peak Plots the base peak chromatogram.

User Defined m/z Plots the signal intensities of the ions you enter in the Mass table 
as a function of time.

Mass table

Mass (User Defined m/z option) Indicates up to 10 m/z values for the 
ion signal intensities that you want to plot.

• Range: 30–3000

• default: 83.0131
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Monitoring the Mass Accuracy and Signal Stability

Use the Monitor Mass Accuracy dialog box to plot the difference between the 
measured and theoretical peak positions in the mass list. The x axis is the m/z 
value and the y axis is the relative intensity. For the mass table, you can import 
the settings for the mass table from (or export them to) a CSV, a TXT, or an 
XML file.

To monitor the mass accuracy and signal stability

1. Click the Monitor Mass Accuracy icon, , at the bottom of the Tune 
window.

2. Enter one or more m/z values, and then click OK.

Parameters in the Monitor Mass Accuracy Dialog Box

Zooming In on a Spectrum
In the Spectrum view, you can zoom in on one or both axes as needed.

To zoom in on a spectrum

• To zoom in on both axes, drag the cursor diagonally across the 
spectrum to make a rectangle where the corners define the displayed 
axes ranges.

Right-click shortcut 
menu command Description

Copy Copies the chromatogram to the Clipboard.

Print Sends a copy of the chromatogram to the printer.

Note  The Tune application always displays the Spectrum view. When you 
enter masses in the table, include at least two decimal places.

Parameter Description

Mass Indicates up to 10 m/z values for the peaks that you want to 
monitor in the mass list.

• Range: 30–3000

Buttons

OK Displays the mass accuracy.

To stop monitoring the mass accuracy, click the icon, .

Cancel Closes the dialog box without saving the entered data.
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• To zoom in on one axis, drag the cursor horizontally or vertically along 
the axis or the spectrum to define the displayed range.

You can return to the default view by choosing Reset Scaling in the shortcut 
menu.

Shortcut Menu Commands in the Spectrum View

Header Information in the Spectrum View

This table defines the information at the top of the real-time spectrum.

Right-click shortcut 
menu command Description

Reset Scaling Resets the axes to the default intensity and mass ranges.

Copy to Clipboard Copies a screen capture of the mass spectrum to the Clipboard.

Pan To use this tool, you must first zoom in on the spectrum. Then 
you can select this tool to slide the spectrum back and forth along 
the x axis by holding down the left mouse button and moving the 
mouse cursor.

Print Sends a copy of the mass spectrum to the printer.

Show Frequency Displays the frequency spectrum (in kHz) in blue. Clear this 
option to display the m/z spectrum.

Show Absolutes Changes the y-axis scale from percentages to ion flux (ions/s).

Display • Normalized: The y-axis scale of the mass spectrum normalizes 
so that the most intense peak equals 100.

• Fixed: The y-axis scale of the mass spectrum does not change.

• Creep: The y-axis scale of the mass spectrum automatically 
increases if the peak intensity increases, but does not decrease 
if the peak intensity decreases.

Profile Label Adds or removes label under the mass peak labels.

Profile Label Setting Resolution: Calculates the resolution (R) and labels the peaks with 
it.

Header information Description

Scan number (#) The scan count, which only resets to zero when you start data 
acquisition.

RT The retention time (in minutes).

NL The normalization level, which is a measure of the ion signal 
strength.

Injection time The injection time (in milliseconds) per scan.

Scan settings (filter) The detector type, polarity mode (+ or –), data type (profile or 
centroid), source type, scan type, and other settings.
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Controlling the Ion Source
The Ion Source pane uses the following real-time indicators to identify the 
readback status for each parameter: 

• Green square ( )—Indicates that the parameter has reached the specified 
value. 

• Yellow square ( )—Indicates that the parameter is trending toward the 
specified value. 

• Red square ( )—Indicates that the parameter could not reach the 
specified value. 

See these topics: 

• Parameters on the Ion Source - Ion Source Page

Parameters on the Ion Source - Ion Source Page

Select the following text to view a table describing the applicable Tune 
parameters. 

Parameters for the EI and CI Ion Source types

Note  A red border around a parameter box indicates that the value is out 
of range. 

Tip  After setting the parameters on the Ion Source pane, you can use the 
 button to copy the parameters settings for pasting into an instrument 

method. 

Parameter Description

Ion Source Temp Displays the ion source temperature. Temperatures from 200 – 350 °C are 
recommend for most applications. To change the ion source temperature, enter a 
new temperature into the box. The mass spectrometer changes the ion source 
temperature when you click Apply or with the Hotlink check box selected within 
Tune preferences.

The Ion Source Temp readback is to the right of the spin box. This readback 
displays the actual temperature (in °C).

Note  To keep the ion source clean, it is recommended to keep the ion source 
temperature as hot as possible to maintain adequate sensitivity for the analysis. 
The ion source temperature should be set higher than the transfer line 
temperature maintained by the GC if possible. When changing ion source 
temperature, parts may expand or contract. It is good practice to use the vacuum 
probe interlock tool to reseat the ion source 30 minutes after changing the ion 
source temperature to maintain best electrical contact with ion optics.
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Filament Displays whether the filament is turned on or off. The choices are On or Off and 
can be set in the drop-down menu. source. To preserved the filament lifetime, set to 
off when not using the mass spectrometer. The mass spectrometer changes the 
Filament setting when you click Apply or with the Hotlink check box selected.

Filament Number Displays which dual filament is selected for making electrons. The Filament 
Number can only be changed when the filament is off. If the instrument reports an 
error due to a blown filament, select a different filament here.

Calibration Gas Displays whether the calibration gas is turned on. The choices are EI, CI, or Off 
and can be set in the drop-down menu. source. To preserved the calibration gas, set 
to off when not running an analysis or checking for leaks on the mass spectrometer. 
The mass spectrometer changes the Calibration Gas setting when you click Apply 
or with the Hotlink check box selected.

Ionization Mode Displays either EI or CI ionization mode depending on the ion source installed in 
the Orbitrap GC mass spectrometer. The CI or EI/CI ion volume must be installed 
in the ion source cartridge to use CI ionization mode. Also, the mode must be set to 
CI to turn on CI gas. If the EI ionization mode is selected, CI parameters are 
hidden. The mass spectrometer changes the ionization mode when you click Apply 
or with the Hotlink check box selected.

CI Gas Flow Displays the CI gas flow rate (in mL/min). To change the CI gas flow rate, enter a 
value in the spin box text field. The mass spectrometer changes CI gas flow rate 
when you click Apply or with the Hotlink check box selected.

The CI Gas Flow readback is to the right of the spin box. This readback displays 
the actual flow rate (in mL/min) of the CI gas.

Note  A typical gas flow for methane is 1–1.5 mL/min.

CI Gas Port Displays the port connected to the CI gas. The choices are Port A, Port B, and 
None if CI is selected as the ionization mode. To change the CI gas port, select Port 
A or Port B depending on which port is attached to the CI gas. The mass 
spectrometer changes the CI gas port when you click Apply or with the Hotlink 
check box selected.

CI Gas Type Displays the type of CI gas to be used for the analysis for the port that is selected. 
This is not settable and only reads the type of gas configured for the port.

Note  Built-in CI calibrations are designed for use with methane and a CI ion 
volume only. If using other gas types, calibrate with methane and then change to 
another port for a different gas type.

CI Gas Type Port A CI Gas Type Port A displays the type of gas configured for Port A. This can only be 
changed when the port is set to None. Selection options are None, Methane, 
Isobutane, Ammonia, Carbon Dioxide, Nitrogen, or Other. Use the spin box to 
select one of the choices. The mass spectrometer changes the CI gas type when you 
click Apply or with the Hotlink check box selected. 

CI Gas Type Port B CI Gas Type Port B displays the type of gas configured for Port B. This can only be 
changed when the port is set to None. Selection options are None, Methane, 
Isobutane, Ammonia, Carbon Dioxide, Nitrogen, or Other. Use the spin box to 
select one of the choices. The mass spectrometer changes the CI gas type when you 
click Apply or with the Hotlink check box selected. 

Parameter Description
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Setting Up the Mass Spectrometer for Data Acquisition
Set up the mass spectrometer for data acquisition by using the Define Scan 
pane. For the mass table, you can import the settings from (or export them to) 
a CSV, TXT, or XML file.

See these topics:

• Specifying the Scan Type and Precursor Settings

• HCD Collision Energy

• Specifying the Mass Analysis Settings

Specifying the Scan Type and Precursor Settings

To specify a scan type and precursor settings

Select from the following parameters.

HCD Collision Energy

The MS fragments the precursor at the HCD collision energies you specify in 
the field. Values are separated by commas. With stepped collision energy, the 
MS injects isolated precursor ions into the IRM in multiple steps, each with a 
difference HCD collision energy (as defined by the user).

The MS then mass analyzes the combined group of ions in a single scan

Stepped collision energy increases the probability that at least some of the 
precursors ions experience the optimum collision energy for fragmentation 
when the optimum is not already know.

Parameter Description

Scan Type • Full Scan: One stage of mass analysis.

• MS2 Scan: MS/MS mass analysis.

• SIM Scan: Selects the selected ion monitoring (SIM) scan type.

Precursor (m/z) (MS2 and SIM scan types) The m/z of the precursor ion.

Range: 30–2000; default: 195.088

Isolation Width (m/z) (MS2 and SIM scan types) The isolation width (as an m/z value) for the precursor 
ions.

The mass range for the peak is centered at the precursor mass and ranges from 
one-half of the isolation window to either side of the precursor mass.

Range: 0.4–1200; default: 2

Collision Energy Type Absolute Energy Collision allows the collision energy to be set in voltage.
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Range: 1–200 V. Default: 15 V.

Specifying the Mass Analysis Settings

To specify the mass analysis settings

Select from the following parameters.

Parameter Description

Orbitrap Resolution The mass resolution for Orbitrap FTMS analysis during the currently selected scan 
event.

The mass resolution of the Orbitrap mass analyzer is proportional to 1/sqrt(m/z). 
The resolution options for the mass resolution values are at m/z 200 and are as 
follows: 7500, 15 000, 30 000, 60 000, 120 000, 240 000. 

The default is 30 000 for Orbitrap Exploris GC. The default is 60 000 for Orbitrap 
Exploris GC 240 and Orbitrap Exploris GC with the 60 000 license.

The scan time increases with increasing detection time, which increases with 
resolution.

Default: 30 000

Scan Range Mode (MS2 scan type) Indicates one of the following options:

• Auto (default)

• Define First Mass: The scan range’s First Mass m/z value.
Range:  30–2000; default: 50

• Define m/z Range: The values for the Scan Range (m/z)

Scan Range (m/z) (Full scan type) The m/z range over which the mass analyzer detects.

Range: 30–3000; default: 50–700

AGC Target • Standard: The system sets the recommended target in an automated fashion 
per scan type and user-defined settings

• Custom: The user sets the target.

Maximum Injection Time Select the mode for maximum injection time.

• When Auto is selected, the system calculates the maximum amount of 
injection time available to maximize sensitivity while maintaining maximum 
scan rate (parallel acquisition mode).

• When Custom is selected the user defines the maximum injection time.

When using “Custom,” you can extend the max. IT beyond the transient 
length of the Orbitrap scan. Please be aware that the instrument may slow 
down if the total max. IT is utilized. When extending the max. IT to double 
the transient length (for example, 55 ms for 15 k resolution), you should 
consider using a higher resolution (in this example 30 k) because this also 
increases the S/N by a factor of ca. 1.4. 
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Tuning, Calibrating, or Checking the Mass Spectrometer Calibration
After you specify the calibration solution in the Tune application, you can 
tune, calibrate, or check the mass spectrometer calibration in EI and CI modes.

See these topics:

• Tuning Procedures

• Calibration Procedures

Tuning Procedures

Use the features in this section to tune the mass spectrometer.

Time (ms) Specifies the maximum injection time allowed to reach the AGC target. 

Range: 1–1000; default: 100.

Microscans Selects the number of microscans per scan. A microscan is one injection followed 
by ion detection. The mass spectrometer sums microscans to produce one scan, 
which improves the signal-noise-ratio of the mass spectral data.

Note  The overall scan time increases linearly with the number of microscans, 
significantly showing the rate of spectral acquisition.

Parameter Description

Note  

• You can set a few preferences for how the Tune application works. 
Click the Options icon, , and then choose Preferences.

• For information about calibrating the mass spectrometer, refer to the 
instrument manual.

Procedure Description

Tuning Options

Mass Selection Tuning on total ion current (TIC), or on a certain mass or a mass range.

Default: TIC

Electron Energy The electron energy is used for tuning.

Range: 12-70 eV; default: 70 eV

Preset Defaults Resets all the optics values to factory default settings.

Set System to Standby on 
Completion

The mass spectrometer goes to Standby mode after the tune and calibration 
procedures are completed.

Tuning Procedures

Auto Tune Automatically selects Optimize Repeller, Optimize Source Offset, Optimize Lens 2, 
Optimize Lens 1, Optimize Lens 3, Optimize Injection Flatapole DC, and 
Optimize Inter Flatapole Lens.
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Optimize Electron Lens This option tunes the electron lens, which is the lens between the filament and the 
ion volume. Tuning the electron lens is considered an advanced operation and it 
is not recommended to change this lens from the value set automatically when a 
different electron energy is set. The electron lens should be maintained at more 
than 45 V more positive than the filament voltage. 15 V is the recommended 
default value for 70 eV operation. 

Default: 15 V

Optimize Emission Current This option plots intensity versus emission current. The default emission current 
is 50 μA and should not be changed for most analyses. Lower emission current is 
recommended to increase filament lifetime and reduce the ion source 
contamination. If the maximum injection time is not being reached at a given 
resolution setting, decreasing the emission current can help prolong the time 
between needed source cleaning. If the maximum injection time is being reached 
for a given resolution setting, increasing the emission current can help improve 
instrument response. 

Default: 50 μA

Optimize CI Gas Flow The checkbox is grayed out in EI mode and enabled when CI ionization is selected 
in the Ion Source tab. This procedure works for both PCI and NCI reagent gas 
flow optimization. This option automatically optimizes the CI reagent gas flow 
from low to high by generating several trend plots to find the optimized flow rate. 

The reagent gas flow must be greater than 0.6 mL/min to run this optimization. It 
is recommended to set the reagent gas flow rate to 0.8 mL/min before starting the 
Optimize CI Gas Flow optimization. The optimized reagent gas flow rate is set in 
the Ion Source tab once the procedure is complete. 

Note  You must select Methane as the CI reagent gas. Optimize CI Gas Flow is not 
compatible with other gas types. 

Note  It is recommended to select m/z 414 for PCI and m/z 452 for NCI in the 
Optimization tab before starting the Optimize CI Gas Flow optimization.

Note  If another CI reagent gas is needed for data acquisition, the instrument has to 
be tuned and optimized with methane gas first in CI mode, and then switched to 
another reagent gas for data acquisition.

Leak Check Performs a leak check on the mass spectrometer.

Tune Report Automatically generates a tune report and opens it if Adobe Reader is installed on 
the computer.

Note  Tune Report uses the directory of the Other Reports setting in Tune 
preference for saving tune reports. The selections of Automatically Generate 
Reports, Show Report Generation Options dialog box, and Do Not Generate 
Reports of the Other Reports are not applied to Tune Report. When Tune 
Report is selected under the Optimization tab, a tune report will be 
automatically generated once the tune is complete. 

Procedure Description
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Calibration Procedures

The Calibration pane shows the last time you calibrated the mass spectrometer. 

Calibration parameters are instrument parameters that affect the efficiency, 
sensitivity, mass accuracy, and resolution of the ion accumulation and 
detection process.

Tune parameters are instrument parameters that affect the magnitude of the 
ion signal. This table provides descriptions of the various calibration 
procedures. 

Optics

In this tab, it shows the last tuned optics values. These settings can be copied and 
pasted to the Method Editor. Or they can be saved as TuneSettings.

Note  The instrument maintains two sets of optics values for positive and negative 
ion polarity. Copy/Paste/Save/Load only operate on one set of values for the 
current selected ion polarity. These values can be saved or loaded from a file as 
specified by icons at the bottom of the window. The optics values reset to default 
if the instrument is vented or rebooted.

Procedure Description

IMPORTANT  While running the calibration procedures, you cannot run 
methods in the data system.
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Note  Calibration values are only saved if the whole System Calibration 
including sub-procedures passed. Resume function: If the System 
Calibration fails, restarting the calibration applies the calibration values 
from the previously successful parts of the sequence. Then the system 
attempts to resume the calibration from the checkpoint where it previously 
failed. Checkpoints are saved up to 24 hours after the System Calibration 
start. If you press “Stop” during the run (for example to improve the ion 
source settings), the resume function is implemented when the calibration 
is restarted.

Procedure Description

Calibration Options

Skip Signal Stability Evaluation The signal stability evaluation generates real-time graphs of the TIC and of the 
relative standard deviation (RSD) of the TIC. The %RSD must be less than 
15 percent for the signal stability evaluation to pass. 

Tip  If the signal stability test fails, perform troubleshooting to make sure the ion 
signal is good and stable. The ion source may need to be cleaned, reseated, or 
there may be a leak that needs to be fixed. The calibrant vial may need to be 
refilled.

Set System to Standby on 
Completion

The mass spectrometer goes to standby mode after the tune and calibration 
procedures are completed. Going into Standby turns off the filament and 
calibration gas.

Calibration Status

Note  To determine if the mass spectrometer is out of calibration, run the calibration check procedures—positive 
ion mode first followed by negative ion mode. If any procedure fails the calibration check, clear the Check Only 
check box and run the full calibration.

Status Reports the recommended and last successful calibration dates for the Orbitrap 
Mass and the System for Positive (+) or Negative (-) polarity. Negative polarity 
calibration status is only available for CI mode.

Recommended Calibration This is the recommended date for recalibration. 

This date is based on the date of the last successful calibration and predetermined 
time interval. Dates displayed in bold and italic font indicate that the 
recommended date has been exceeded. If the calibration failed, the recommended 
date is the current date.

Last Successful Calibration This is the date of the last successful calibration.
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Calibration

Mode Select the calibration mode. The choices are:

• Check: The mass spectrometer verifies the selected calibration parameters are 
still valid for the mass spectrometer. This mode applies to Mass, Mass & 
System, and Customized Mass calibration types.

• Calibrate: This recalibrates the mass spectrometer based on the selected 
calibration type. This mode applies to Mass, Mass & System, and 
Customized Mass calibration types.

Polarity Selects the calibration polarity. The choices are:

• Positive (+): Only positive calibrations can be run.

• Negative (-): Only negative calibrations can be run. This is only available in CI 
mode.

Procedure Description
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Type • Mass: Uses the masses of the calibration compound (FC43) for spectral mass 
accuracy calibration of the Orbitrap analyzer. Run this calibration check daily.

• Mass & System: Ensure the mass spectrometer calibration by executing the 
following calibrations: eFT calibrations, mass accuracy dependency 
calibrations, and spectral mass accuracy calibrations. Run these calibration 
checks annually or if the mass calibration is failing even when the ion signal is 
good.

eFT calibration: calibrates the eFT algorithm parameters for refined resolution 
measurement. This calibration helps to fix peak shape related issues such as 
asymmetric peaks, split peaks or peak ringing. Mass accuracy dependency 
calibration: calibrates the mass accuracy measurement for different AGC 
targets and resolution settings. It does mass calibration, scaling, space charge 
and transient length calibration. It is useful to resolve mass errors that are too 
high with different scanning conditions. 

• Customized Mass: Enables spectral mass accuracy calibration with 
user-definable masses. Users can edit, save, and recall mass lists via the user 
interface. Users can select or deselect masses from the list as appropriate. Select 
at least two theoretical masses in the positive ion table or the negative ion table 
for a customized calibration. 

If using the included mass tables, select at least two theoretical masses in the 
positive ion table or the negative ion table for a customized calibration. Masses 
must be present while scanning.

Below are the 10 default ions for either positive or negative table for a 
customized mass calibration/check. Click Load Default to retrieve these 
default mass lists. Users can enter their own masses in the table. Please ensure 
that all ions entered are visible in the spectrum view with sufficient intensity 
and with the current applied scan settings. It is recommended that the highest 
ion mass selected is not greater than 15× the lowest mass selected for the mass 
calibration/check. At least two masses must be checked to perform the 
customized mass calibration/check. Mass range: 30–3000 m/z.

Procedure Description
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Positive suggested ions for custom calibration:
• '32' :      31.98928,       #O2+
• '50' :      49.99626,       #CF2+
• '69' :      68.9946612,     #CF3+
• '100' :      99.9930644,     #C2F4+
• '131' :     130.9914676,     #C3F5+
• '197' :     196.9831886,     #C4OF7+
• '219' :     218.9850804,     #C4F9+
• '264' :     263.9865576,     #C5NF10+
• '314' :     313.983364,      #C6NF12+
• '414' :     413.9769768,     #C8NF16+
• '464' :     463.9737832,     #C9NF18+
• '502' :     501.9705896,     #C9NF20+
• '614' :     613.9642024,    #C12NF24+
• '652' :     651.9610088,    #C12NF26+

Negative suggested ions for custom calibration:
• '35' :      34.9694011,     #(35)Cl-
• '37' :      36.9664510,     #(37)Cl-
• '79' :      78.9188860,     #(79)Br-
• '81' :      80.9168394,     #(81)Br-
• '169' :     168.9893708,     #C3F7-
• '183' :     182.9924448,     #C3NF7-
• '283' :     282.9860576,     #C5NF11-
• '312' :     311.9813868,     #C7F12-
• '333' :     332.9828640,     #C6NF13-
• '414' :     413.9780736,     #C8NF16-
• '433' :     432.9764768,     #C8NF17-
• '452' :     451.974880,      #C8NF18-
• '514' :     513.9716864,     #C10NF20-
• '595' :     594.9668960,     #C12NF23-
• '633' :     632.9637024,     #C12NF25-
• '683' :     682.9605088,   #C13NF27-

Optional Calibration

Manual Calibration Manual Calibration is an optional calibration depending upon either Mass or 
Customized Mass calibration under Type mode. Masses do not need to be present 
while scanning and may come from a recent injection. The manual masses must 
have been identified using the current mass calibration. The frequencies of the 
actual masses will be included with the other found masses of the calibration 
compound (FC43) when a manual mass calibration is performed. Check the 
Manual Calibration box to enable the manual calibration table. 

Procedure Description
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After the calibration, you see a red square to indicate a failed calibration. A date 
appears in the Last Calibrated column for each successful calibration test. A 
date does not appear for failed calibrations.

Related Topics

• For additional instructions, refer to the instrument manual. 

• Working with the Favorites Pane

• Generating Reports

Working with the Favorites Pane
You can save your settings for the key mass spectrometer parameters by 
creating an entry on the Favorites pane, which you can display at the pane top 
by clicking the favorites name.

See these topics:

• Saving a Favorite State

• Loading a Favorite State

• Applying a Favorite State

• Deleting a Favorite State

• Renaming a Favorite State

Manual Calibration Table Note  If entered values are beyond the acceptable mass range, the cell is 
highlighted in red. Invalid values are ignored in the table when the Manual 
Calibration box is not checked. Once a manual calibration is successfully 
performed, actual mass or masses are identical to the theoretical mass or masses in 
the table. The values stay in the table until the system is reset or users edit them 
manually in the table. 

Instructions This panel provides instructions for mass calibrations or checks and also recovery 
steps if a mass calibration fails.

Procedure Description
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Saving a Favorite State

You can save the current key parameters of the mass spectrometer by using the 
Favorites pane. 

To save a favorite state

1. Modify parameters in one of the Ion Sources or Define Scan panes.

2. Click Apply or Export.

3. Click the Favorites tab to display the Favorites pane.

4. In the Favorites pane, click Save Current State.

5. Type a unique name in the box that appears, and then click Save Current 
State.

The newest favorite state appears first in the Favorites list. You may enter 
up to 100 states. 

Loading a Favorite State

You can load the current or previously saved key mass spectrometer parameters 
by using the Favorites pane. When you load a favorite state, its key parameters 
appear in the Ion Source and Define Scan panes, but the Tune application does 
not automatically submit them to the mass spectrometer.

To load a favorite state

Click the name in the Favorites list, or right-click it and choose Load.

The Tune application displays the key parameters in the Parameters box.

Applying a Favorite State

You can apply previously saved key mass spectrometer parameters by using the 
Favorites pane. When you apply a favorite state, the Tune application submits 
the parameters to the mass spectrometer and also displays them in the (upper) 
Parameters box.
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To apply a favorite state

Double-click the name in the Favorites list, and then click Apply in the 
Ion Source or Define Scan pane. Or, right-click the name and choose 
Apply.

Deleting a Favorite State

You can delete a saved favorites entry by using the Favorites pane.

To delete a favorite state

Right-click the name in the Favorites list and choose Delete.

Renaming a Favorite State

You can rename a saved favorites entry by using the Favorites pane.

To rename a favorite state

1. Right-click the name in the Favorites list and choose Rename.

2. Type a different name in the box that appears.

Instrument Status and History
See these topics:

• Viewing the Instrument Status

• Viewing the Control Pane

• Viewing the Tune History

Viewing the Instrument Status

The Status pane displays real-time status information for many mass 
spectrometer parameters and components. The status readback indicators 
update every few seconds and are as follows: 

• Green square ( )—Indicates that the parameter is within its expected 
range

• Yellow square ( )—Indicates that the parameter is trending toward the 
expected range

• Red square ( )—Indicates that the parameter is outside of its expected 
range

To view the Status pane options

1. At the top of the Status pane, click the downward arrow, and then choose 
By Function or By Board.

2. Click the arrow next to the category that you want to expand.
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Viewing the Control Pane

The Control pane displays real-time status information in a tree view for many 
mass spectrometer parameters and components. The status readback indicators 
update every few seconds and are as follows:

Info; status is normal / command successful

Warning; no user action required

Error; user action required

Fatal error; program cannot proceed

To view the Control pane

1. Click the Control button at the right side of the Tune window.

2. Click the symbol next to the category that you want to expand.

Viewing the Tune History

The History pane records parameter changes made in the Define Scan panes as 
“change records,” which appear as sub-items under the date they were created. 
The maximum number of change records is 100.

When you select a given time, the pane indicates what changes were made 
(shown in bold black) compared to Define Scan settings.

By right-clicking, you can either apply the settings directly or just load the 
settings into the parameter panel where you can then make further changes 
and apply them. By double-clicking on the change record, settings are directly 
applied into the parameter panel for further changes.

To view or modify a change record

Choose from the following:

• Click a change record to display its parameters, or right-click it and 
choose Load. Parameters shown in bold differ from their default 
values.

• Double-click a change record, and then click Apply in the Define 
Scan pane to submit its parameters to the mass spectrometer. You can 
also right-click the change record and choose Apply.

Note  If the Temperature Change since Calibration parameter turns 
yellow, there has been a > 3 °C change in ambient temperature, and mass 
accuracy may be affected. If this happens frequently between mass 
calibrations, please review the temperature specifications in the Orbitrap 
Exploris GC and Orbitrap Exploris GC 240 Preinstallation Requirements 
Guide for possible solutions to minimize temperature drift. We recommend 
a new mass calibration if the ambient temperature has changed > 3 °C.
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Running Diagnostics
Only Thermo Fisher Scientific field service engineers can run certain 
diagnostics on the mass spectrometer subsystems. As a customer, your access to 
the diagnostics is limited in the Diagnostics pane. If you are experiencing 
issues, contact your service representative and they may be able to guide you 
through certain procedures within the Diagnostics panel to resolve the issues.

To perform diagnostics

1. Click the Diagnostics icon, , at the bottom of the Tune window.

2. The Diagnostics Pane appears.

3. Under Tools, there are two selections:

• Calibration—Change Mass Calibration Due Time: Mass accuracy 
is ≤ 3 ppm within 25 h (specification). Please evaluate any change in 
the due time setting (Recommended Date). The default is 25 hours. A 
change in the due time will adjust the recommended date and thus the 
time point when a warning message appears in the resulting raw data 
files. 

It is recommended to evaluate the frequency of performing mass 
calibrations before changing the due date.

• General—Soft Reset: Quickly resets the software when errors have 
occurred.

Note  You can set a few preferences for how the Tune application works. Click the 
Options icon, , and then choose Preferences. 
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4. Select the components that you want to test.

5. Click Start.

Related Topics

• Generating Reports

• Working with the Favorites Pane

Generating Reports
You can generate a report after running the procedures on the Calibration and 
Diagnostics panes.

To generate a report

1. In the Report Generation Options dialog box, select the Generate Report 
Now option and click OK.

2. Save the report as a PDF file.

After completing the procedures, the Tune application prompts you to 
generate a report with the results.

3. The directory for other reports can be set under Automatically General 
Reports, and the location will be used for tune reports and diagnostics.

To view a report

1. Click the Options icon.

2. Select View Calibration Reports to view all mass calibration reports.

3. Select View Other Reports to view all tune reports and diagnostics 
reports.

Note  The System and Calibration diagnostics have tool tips in the 
software that describe the individual procedures and give approximate 
times for their completion.

Note  If you save the report for later, a Report button appears next to the 
Start button until you view the report. 

Note  You can set a few preferences for how the Tune application works. 
Click the Options icon, , and then choose Preferences. 
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Specifying Options for the Tune Application
The Options menu of the Tune application has the following commands:

To display the Options menu

Click the Options icon, .

Related Topics

• Setting Preferences for the Tune Application

Setting Preferences for the Tune Application
Use the Tune Preferences dialog box to specify the behavior of the Tune 
application.

The Tune Preferences dialog box has the following parameters:

Command Description

Preferences Displays the Tune Preferences dialog box

Load standard 
diagnostics

Displays the Diagnostics pane (left pane.

View calibration 
reports

Opens the folder that contains the calibration reports.

View other reports Opens the folder that contains the other reports.

View Instrument Displays a window that shows a schematic drawing of 
the instrument ion optics and analyzer. 

Tune Help Displays the Tune Help.

Instrument 
Manuals

Opens the folder that contains the instrument manuals 
that are installed with the Tune application.

Instrument Web 
page

Displays the website of the Orbitrap Exploris Series 
mass spectrometers.

About Tune Displays the About dialog box with information about 
the instrument, the current Tune version, and the 
active licenses.
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Parameter Description

General • Clear Calibration check boxes when complete

• Clear Diagnostics check boxes when complete

• Enable Hotlink for Define Scan and Ion Source Panel

Select the Hotlink check box to allow the Tune application to send any 
changes immediately to the instrument.

Note  When using Hotlink, numeric values are sent to the instrument and 
applied while typing. It is not recommended to use Hotlink for changing 
items such as the electron energy or electron lens while the filament is on.

When changing the electron energy, the electron lens must be maintained at 
a more positive potential than the filament. It will be changed if the 
filament voltage is set too close to the electron lens when changing electron 
energy. Always review the resulting electron lens setting after changing the 
electron energy to make sure it is set to an intended value.

Report Options You can choose different options for calibration reports and other reports:

• Automatically generate reports

To change the destination folder for the reports, click the Browse 
button. The default folder location is in 
C:\ProgramData\Thermo\Exploris\Instrument\Reports\.

• Show Report Generation Options dialog box

• Do not generate reports

Alerts Console Options Use these parameters to specify what is displayed in the alerts console. The 
log files are stored in C:\ProgramData\Thermo\Exploris\Log.

• Show warnings

• Show recovered errors and warnings

• Show information

• Minutes included in the log file before error detected 

• Minutes included in the log file after error detected

Mass Self-Calibration Options Select Run System Self-Calibration to enable the periodic unattended 
calibration procedure. Use this procedure to ensure that the mass accuracy 
remains within the specifications for up to four weeks.

Note  Before checking the Run System Self-Calibration box, make 
selections in Settings. Once the Run System Self-Calibration box is 
checked, Settings will be grayed out. Only the scheduled time can be 
changed.
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Schedule Self-Calibration

Use the parameters to specify a day, and time (half-hour increments) for the 
Self-Calibration.

Cadence: Choose a Daily or Weekly Self-Calibration. Default: Weekly.

The default date is the software installation date. 

If Weekly is selected, all seven days are shown and multiple days can be 
selected.

Day: Select a day of the week to schedule the weekly Self-Calibration. 
Default: Sunday.

Time: Choose a time of day to start the procedure. Choose in half-hour 
increments. Default: 12 a.m. 

Whether the instrument actually performs the Self-Calibration depends on 
its power mode:

• Instrument in Standby: procedure runs

• Instrument On without raw data acquisition: procedure runs

• Instrument On with raw data acquisition: procedure remains on hold. 

If a sequence is active, the procedure runs when the sequence is 
finished. If multiple sequences (batches) are queued, the procedure runs 
between the active sequence and the next sequence in the queue. 

The scheduled self-calibration is aborted if more than 24 hours of 
continuous raw file acquisition occurs within a single sequence batch 
from the scheduled self-calibration time.

• Instrument Off: procedure is inactive

Settings

• Ionization Mode: EI only. If the system is set in CI mode, the 
procedure is aborted.

• Type: drop-down menus that select either Mass or Mass & System.

• Run Leak Check Before Self-Calibration: enables a leak check 
procedure before Self-Calibration. If the leak check fails, the 
Self-Calibration procedure is aborted.

The procedure generates a PDF report and stores the file on the data system 
computer. When the instrument passes the self calibration, the system 
updates the mass calibration performance status on the Calibration Status 
panel.

Parameter Description
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To display the Tune Preferences dialog box

1. Click the Options icon, .

2. Choose Preferences.
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4
Method Editor Application

This chapter describes how to use the Method Editor application with the 
Thermo Scientific™ Orbitrap Exploris GC. You create an instrument method 
(combined with the optional autosampler and gas chromatograph instrument 
methods) by defining the experiment type and setting various parameters. 
These include settings for the MS, syringe pump, and divert valve; and the 
mass ranges and fragmentation transitions for the experiments.

Menus
See these topics:

• File Menu

• Orbitrap Exploris Menu

File Menu

The File menu provides commands for file and program operations. It has the 
following commands:

Tip  The parameter descriptions for the scan types are built into the 
application. To see a tooltip description, point to the parameter name, and 
for additional information, click Learn More.

Contents

• Menus

• Global System Parameters

• Orbitrap Exploris GC Method Editor Overview

• Quantitative View

• Qualitative View

• Using the Experiment Templates

Command Description

New Creates a new Method.

Open Displays the Open dialog box. Use the Open dialog box to find and open an 
instrument method file (*.meth) that already exists.

Save Saves the (changed) settings of the active method. If a new method is created, the 
Save As dialog box opens.
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Orbitrap Exploris Menu

The Orbitrap Exploris menu provides various import commands. It has the 
following commands:

Save As Opens the Save As dialog box. Use the Save As dialog box to save the settings of the 
active method into a new file and to select the location (disk and folder) where you 
want to save it.

In Method Modified Checks if the parameters of the active method are different from the saved file. 
The result is displayed in a message box.

Validate Checks if the active method has all parameter settings that are required for it to be 
executed successfully.

Create Method Summary The Create Method Summary Creates a text file that contains all parameter settings 
of the active method.

Command Description

Command Description

Import Method from Raw Data 
File

Reads the data stored in an Exploris raw data file and creates a method from the 
information therein.

Note  Importing the method from a raw file will replace the contents of the 
current method. If you do not want to replace the contents of the current 
method, open a new method before you import the raw file data.

Import Mass Lists from Q 
Exactive Method File

Imports inclusion or exclusion mass lists into a Method Editor mass list table from 
a method that was created on an Exactive Series instrument. If the method contains 
multiple mass lists, you can select the list that you want to import.

Note  The Method Editor application does not support the list import for lock 
mass, neutral loss, mass tag.
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Global System Parameters
On the Global Parameters page, you can configure the settings for the ion 
source and any connected devices controlled by the contact closure signal. The 
Method Editor application uses these settings for all scans. 

See these topics:

• Menus

• Ion Source Properties Pane and Timeline

Global MS Settings

You use the global MS settings (top left and right of the Method Editor 
window) to specify the experiment application mode and how to perform the 
internal mass calibration. 

Parameters for the Global MS Settings

Check for New Templates In addition to the system templates installed with the Method Editor application, 
new or updated templates might be available from the Thermo Fisher Cloud, 
independent from the usual software release cycle.

The Method Editor application checks for changes with the system templates when 
it is launched and when new methods are about to be created. Subscribed product 
owners or administrators will be notified with the template addition, update or 
deletion.

To download a new or updated template, select it in the table and click Update. 
You can select several templates by holding the <Shift> or <Ctrl> key while you 
click.

If you want to check manually for updated template, select the check box at the 
bottom of the table. You must then chose this command to check for changes.

Note  

• To use this feature, your data system must have access to the Internet and the 
Thermo Scientific™ Almanac agent must installed as an Xcalibur widget. 
Otherwise, an alert is displayed when youtry to check for updated templates.

• When an online template is removed by Thermo Fisher Scientific, you are 
notified to remove it also from the system templates.

Command Description

Note  A red border around a parameter box indicates that the value is out 
of range. For the valid range, point to the parameter name. The Method 
Editor displays all changed parameters in bold type until you save them. 

Tip  Click the Summary tab to view the global parameter settings. 
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Note  These parameters appear on both the Global Parameters and Scan 
Parameters pages. 

Parameter Description

Application Mode Displays a list of predefined experiment templates. 

Method Duration (min) Defines the Method time in minutes.

Internal Mass Calibration An internal calibrant is one that is analyzed during the same MS experiment as your 
sample and is detected at the same time as your analytical ions. Internal calibration 
provides the most accurate corrections to the data.

When you perform an internal calibration with a User-defined Lock Mass option, 
you must use the Mass List table to define or import a list of lock masses. You can 
import the settings from (or export them to) a CSV, a TXT, or an XML file.

• Off (default): No lock mass correction is performed.

• User-defined Lock Mass: One or more m/z values can be defined as lock 
mass(es) to perform a lock mass correction during the run. If a lock mass is not 
found within one scan, the system will apply the last successful locking 
information to this scan. Time duration of last locking and lock mass 
correction are provided in the scan header of the individual scan. 

Once User-defined Lock Mass is selected, the Mode drop-down box appears. 
There are three options: Scan-to-Scan (default), Timed, and RunStart.

Scan-to-Scan: The lock mass correction is applied to every single scan across a 
chromatogram if the lock mass is found. The last successful locking 
information is applied to all subsequent scans until a new lock mass is found.

Timed: The lock mass correction is applied to every scan within a defined 
(retention) time window. The time window and the polarity can be defined in 
the table which appears when this mode is chosen.

The Timed mode provides the ability to refresh the lock mass correction 
multiple times during data acquisition of a raw file (run). The last successful 
locking information is applied to all subsequent scans until the next 'timed' 
window when a new lock mass correction is performed. 
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RunStart: During the GC void time, a lock mass correction is performed using 
FC43 calibration gas ions. The correction is applied to all scans throughout the 
run. When this mode is selected, a template that includes global and scan event 
settings is applied. The 0.4 min void time is typically good for a GC column 
equal or longer than 15 m before the solvent elutes.

If the column used is shorter than 15 m, use the RunStart calibration in the 
System Template and adjust void time parameters according to the void time 
shown on GC touchscreen.

When RunStart is selected, a message box displays that the following 
parameters will be added to both Global parameters and Scan parameters: 

• Calibration gas as the current lock mass table.

• Filament is turned on from 0.1 – 0.42 min for lock mass correction.

• EI calibration gas is turned on 0 – 0.42 min to provide reference 
lock masses

• A fullscan event is used from 0 – 0.42 min, scanning 50 – 600 m/z at 
30 000 resolution

Click on Ok, and the RunStart parameters are added to the UI, and RunStart is 
displayed in Mode. Click on Cancel, and no parameters are added to the UI and 
the previous mode text should be show in Mode (either Scan-to-Scan or Timed).

Note  To change or edit RunStart parameters, the "RunStart Mass Calibration" 
system template can be applied. Then, all parameters can be adjusted. Refer to 
“RunStart Calibration” on page 64. 

Mass Tolerance (ppm) The parameter Mass Tolerance defines the maximum accepted deviation between 
the theoretical and observed m/z values of the lock mass(es) in ppm. Values outside 
the mass tolerance will not be used for lock mass correction. (default: 5 ppm). 

Range: 1-20 

Acquisition Delay The time delay from the start of a sample run that scan event is performed by the 
mass spectrometer but is not written into a raw file. If users prefer having the lock 
mass scans recorded in the raw file, acquisition delay should be set to 0 min. 

Default: 1 min   Range: (0- defined global method duration) min.

Parameter Description
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Ion Source Properties Pane and Timeline

You use the Ion Source Properties pane and to set the ion source parameters.

Figure 4. Ion Source Properties Pane

Current Lock Mass The lock mass table contains two default mass lists: Calibration Gas and 
TG-5SilMS Column Bleed. TG-5SilMS Column Bleed lock mass list is 
recommended using with Scan-to-Scan mode when the similar column phase is 
applied. And it is recommended to apply it for EI Fullscan mode only. Calibration 
Gas lock mass list is recommended using with Timed mode to apply calibration gas 
ions in EI level at certain time window. It can be applied to EI, PCI or NCI. 

In the lock mass table users can define:

– m/z: The lock mass table where you enter the lock masses’ m/z; Range: 30-3000; 
Default: 130.99147

– Polarity: either in positive or negative. The lock mass(es) will be applied when the 
polarities match with the data acquisition polarity. Otherwise, it’ll be ignored. 
Default: positive. 

– t start (time): (Timed mode only) range: 0 - (defined global method duration); 
0 - 60 min (default)

– t stop (time): (Timed mode only) range: 0 - (defined global method duration); 
0.1 - 60 min (default)

Time Range (min) The default Time Range is 3 - 60 min for all scan events.

Note  Only available under Scan parameters.

Parameter Description

Tip  You can copy ( ) the ion source parameters from the Tune window 
and paste ( ) them to the Method Editor. 
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Parameters in the Ion Source Properties Pane

Parameter Description

Filament Power Table This allows the user to adjust the filament settings including the experiment time 
and the state of the filament (On or Off).

Note  Only keep the filament on when analyte ions are expected to elute to prevent 
excess wear on the filament, dirtying of the ion source and optics as well as to 
reduce the data file size. The good practice of turning on the filament after the GC 
solvent elutes is known as adding a solvent delay. Typical solvent delays are 3 to 4 
minutes. Default: 3 min. filament on.

Use Ion Source Settings from 
Tune

Checking this box uses the ion source settings from the Tune application that are 
loaded on the instrument at the time the method is run. Ion Source settings from 
tune are not saved into the method file and can be changed in Tune without 
modifying the method.

Note  When RunStart mode is applied, it overwrites the Use Ion Source Settings 
from Tune check box and uses the following ion source parameters: 

Filament Power Table —The filament will be turned on at 0.1 min and 
turned off at 0.42 min. The first three rows are grayed out. Users can edit the 
forth row or add more rows. Note: the time values entered in the Time cell 
should be validated more than 0.42 min in the user-defined rows. 

Calibration Gas —Time Dependent (dropdown selection is grayed out).

Calibration Gas Table — EI level, start from 0 to 0.42 min, and then off. 
The first two rows are grayed out. 

Ion Source Temp (°C) This allows the user to set the ion source temperature. Temperatures from 200–
350 °C are recommended for most applications. Default: 250 °C

Ionization Mode Set to EI or CI ionization mode depending on the analysis and ion source installed 
in the MS. This mode must be set to CI to turn on the CI gas

Calibration Gas Choose from Use from Tune, Static, or Time Dependent. Use from Tune uses the 
setting from Tune that is on the instrument from the time the method is run. Static 
allows users to define a value (Off, EI, or CI) for the method. Time Dependent 
allows users to change the Time and Calibration Gas state (Off or On) values 
throughout the run.

Filament Choose from Use from Tune, Static, or Time Dependent. Use from Tune uses the 
setting from Tune that is on the instrument from the time the method is run. Static 
allows users to define a values for the Emission Current, Electron Energy, and 
Electron Lens. Time Dependent allows users to change the Time for the Emission 
Current, Electron Energy, and Electron Lens values throughout the run.

C-Trap Offset Choose from Use from Tune, Static, or Time Dependent. Use from Tune uses the 
setting from Tune that is on the instrument from the time the method is run. Static 
allows users to define the C-Trap Offset value. Time Dependent allows users to 
change the Time for the C-Trap Offset value throughout the run.
Note  Changing the C-Trap offset during a method can help to improve response 
for some ions. Negative values favor fragmentation or low m/z ions. Positive values 
favor less fragmentation or high m/z ions.
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Optics Choose from Use from Tune, Static, or Time Dependent. Use from Tune uses the 
setting from Tune that is on the instrument from the time the method is run. Static 
allows users to define the Optics settings. Time Dependent allows users to change 
the Time for the Optics settings throughout the run.

The instrument maintains a set of different values for the polarity dependent 
Optics devices for use when scanning Positive Ion and Negative Ion polarities. 
When Use From Tune is selected, the values on the instrument at the time the 
method is run will be used for scanning in Positive Ion and Negative Ion 
polarities. When either Static or Time Dependent is selected, it is important to 
make sure values for all devices are entered into the Optics Table for each ion 
polarity that will be used in each Experiment defined in the Scan Parameters tab. 
For example, if the method will acquire only positive ions (Experiment with 
Polarity set to Positive), the method only needs to have values entered for the 
Optics Table (Positive Ion), but if Positive Polarity and Negative Polarity 
experiments will be used, both the Optics Table (Positive Ion) and the Optics 
Table (Negative Ion) must have tuned values entered. 

It is important to use Tune to choose and update the Optics with values that 
maintain sensitivity as the ion source changes or becomes dirty. Do not run a 
method with older optics values if the best sensitivity is needed. Values can be typed 
into the Optics Table rows individually or can be transferred between the 
application using the Copy/Paste/Save/Load (common) commands at the bottom 
of the Ion Source > Optics in the Orbitrap Exploris GC Tune application and the 
Method Editor’s Ion Source Properties tabs. It is important to note that the 
common commands only provide one set of values for each device for one row 
selected in each Optics Table. The values obtained by the common commands can 
be observed by pasting or opening in any text editor. They do not provide both 
Positive Ion and Negative Ion values simultaneously. To transfer values for each 
polarity, the polarity in Tune must match the polarity for the table selected in the 
Method Editor. 

It is possible to transfer Optics values for multiple rows between methods using the 
Import/Export commands at the top of each Optics Table. Export allows saving 
the Optics values for multiple time rows into a comma separated values (.csv) file. 
Import allows opening the .csv files to bring them into the method as a complete 
table. Like the transfer of Optics values for each row, the Import/Export 
commands only maintain values for one ion polarity. Import will replace the entire 
Optics Table for the selected ion polarity. It cannot be used to add to tables or 
combine tables. 

In Time Dependent mode, the Add/Delete commands may be used to create new 
rows for different start times or delete rows already in the table. The Maximize icon 
in the top right of the Optics Table may be used to expand the Optics table for 
easier editing. When editing an Optics Table, a row must be selected by clicking on 
the row number to the left of the table before using the common commands.

Parameter Description
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Orbitrap Exploris GC Method Editor Overview
The Method Editor is below the method timeline on the Scan Parameters 
page. This is where you build the MS instrument method, which can have 
multiple experiments, each with its own timeline. 

See these topics: 

• Method Editor Elements

• Method Timeline

• Experiment Workflow Area

• Method Editor Preferences

• Experiment Workflows and Instrument Methods

Method Editor Elements

The Method Editor (Figure 5) displays the Quantitative View (Quan View 
toolbar, ) in a scan table and the Qualitative View (Qual View toolbar, 

) in a workflow tree diagram. You can convert four of the scan types1 
between the quantitative table view and the qualitative tree view by clicking 
SWITCH, . 

The Qual View experiments consist of scans and optional filters. (These 
workflow elements are also known as icons, objects, or nodes.) The first node 
of a workflow tree is the master scan. The master scan is the parent scan in a 
data-dependent experiment, or it can be the only scan in the experiment. 

Ion Source Properties icons

Copy Copies the ion source parameters to the Clipboard. 

Paste Pastes the ion source parameters from the Clipboard. 

Save Saves the ion source parameters to the PC. 

Open Opens previously saved ion source parameters from the PC. 

Parameter Description

1 Full Scan, Product Ion Scan, Selected Ion Monitoring (SIM) Scan, and Data-Independent 
Analysis (DIA) Scan
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You can also build a workflow by selecting application-specific System 
Templates from the Templates View toolbar ( ). These templates describe 
common small molecule experiments. 

All scan types and filter types have adjustable parameters that appear in the 
right-side properties pane. 

Figure 5. Scan Parameters page

Method Timeline

You use the Method Timeline area (at the top of the window) to set the 
method duration, view experiment timelines, and change the experiment order 
when there is more than one experiment. 

On the Global Parameters and Scan Parameters pages, the Method Duration 
box displays the remaining experiment time (in minutes). Where experiments 
overlap, the MS cycles between them. 

Method EditorExperiment objects for the selected 
toolbar (Quan View shown) that you 
drag to the workflow area

Object Properties pane

Preferences iconExperiment timeline

Select the experiment toolbar: Quan, Qual, or Templates. Unlock and maximize the settings.
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The Method Timeline area contains the following parameters and buttons. 

Experiment Workflow Area

Below the Method Timeline area, in the left-side pane of the Scan Parameters 
page, experiment objects (scan types and filter types, as applicable) are grouped 
into experiment toolbars—Quan View (quantitative scans) and Templates 
View. 

You build an experiment workflow by double-clicking or dragging an 
experiment object into the Method Editor, or by selecting a predefined 
experiment template that you can modify as needed. 

See these topics: 

• Experiment Controls

• Qual View Workflow Objects

Experiment Controls

This table describes the parameters and buttons that are located above the 
workflow area. 

Parameter Description

Method Duration 
(min)

The time duration (in minutes) for the instrument method. 

Range: 0.1–5000; default: 60
Note  Stop acquisitions and turn off the filament after that last 
analyte of interest elutes from the column to prevent excess 
contamination of the ion source and optics as well as reduce the size 
of data files written to the disk. Acquiring data towards the end of a 
GC oven run causes excess contamination as the column bleed 
increases and the filament generates ion burns.

Experiment Actions • Add New Experiment
• Delete Current Experiment

Buttons

• Scroll arrows: When you zoom in on an experiment, these 
arrows appear if the timeline exceeds the viewing area. 

• Zoom controls: Zoom Out, Reset Zoom, and Zoom In. 

Parameter or button Description

Experiment toolbars Icon for the Quan View ( ) or Qual View ( ): Displays the 
available experiment objects. 

Templates View icon ( ): Displays the predefined System 
Templates for the specified Application Mode. 

Note  The selected icon changes from gray to blue.
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Qual View Workflow Objects

This table summarizes how to work with the Qual View workflow objects 
(scans and filters). 

(Multiple experiments only) Clicking the Left or Right arrow 
displays a specific experiment in the workflow area. 

Time Range (min) The start and end times (in minutes) for the displayed experiment. 
The values must be within the specified method duration. 

Clears the contents of the selected experiment without removing the 
experiment timeline. 

Opens a new window which maximizes the Settings pane.

The Preferences icon ( ) controls the ON/OFF status of the 
following: 

• Enable Recommendations: 
Shows (or hides) tooltips that specify recommended values or 
ranges. 

• Enable Favorites: 
Shows (or hides) the stars that designate favorite parameters. 

• Restore Default Favorites: 
Resets all favorites to the factory setting. 

• Restore Advanced Template Messages:
Restores the System Templates dialog box that tells you when a 
template has additional online information.

Note  For descriptions of these settings, see Method Editor 
Preferences. 

Parameter or button Description

Tip  The selected workflow object has a purple border and shadow. Objects 
not selected have a white border. If a border turns yellow, the entry is not 
the recommended value; see Restore Advanced Template Messages: 
Restores the System Templates dialog box that tells you when a template 
has additional online information. See Applying Parameter 
Recommendations. If a border turns red, one or more of the object’s 
parameters are out of the operational range—point to the parameter box to 
see the correct range. 

Task Method

Add an object. In the experiment toolbar, double-click an icon or drag it into the workflow area 
(center pane). 

Cut an object. (Filters only) Right-click the object and choose Cut.
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Related Topics

• Method Editor Preferences

• Creating Experiment Workflows (Instrument Methods)

Method Editor Preferences

On the Scan Parameters page, you can use the Preferences icon, , to access 
the following parameters. 

• Enable Recommendations: 
Shows (or hides) tooltips that specify recommended values or ranges. 

• Enable Favorites: 
Shows (or hides) the stars that designate favorite parameters. 

• Restore Default Favorites: 
Resets all favorites to the factory setting. 

Copy an object. • Right-click the object and choose Copy.

• (Scans) Drag the scan onto an open node. The object moves only if the new 
location is appropriate, and the set properties move with the object.

• (Filters, triggers, and sorts) Press CTRL and drag the object onto an open 
node. 

Paste an object. • Right-click the object under which to paste the copied object, and then choose 
Paste. 

• Copy an object from one experiment and paste it into another. 

Note  For scan objects, the paste function replaces the selected scan. For filter 
objects, the paste function adds the object to the workflow. 

Move an object. (Filters, triggers, and sorts only) Drag the object onto an open node.

Delete an object. • Select the object and press DELETE. 

• Right-click the object and choose Delete. 

• Point to the object, and then click X when it appears. 

Restore the default settings. Right-click the object and choose Restore Defaults to reset the parameter to the 
default value. 

Scans only

Append a scan. Right-click the scan node under which to add the copied scan, and then choose 
Append.

Filters

Cut a filter or trigger. Right-click the object and choose Cut.

Task Method
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• Restore Advanced Template Messages:
Restores the System Templates dialog box that tells you when a template 
has additional online information.

Applying Parameter Recommendations

When you enter a value or range that is not recommended or outside the 
recommended range, the Method Editor application changes the border color 
of the affected workflow objects and parameters to yellow. Point to a yellow 
parameter box for the recommended value or range. 

To apply a parameter recommendation or restore the default value

Do one of the following: 

• Right-click the parameter box and choose Apply Recommended 
Value.

You can choose to ignore the recommendation. When you use the 
recommended value, the box’s border color returns to normal. 

• Right-click the workflow object and choose Restore Defaults, or 
right-click a specific parameter box and choose Restore Default. 

Adding or Removing Parameters From the Favorites List

By default, the Method Editor shows only the preset favorite parameters in the 
scan properties panes. For the filter types, all parameters are shown. To add or 
remove parameters from the favorites list, follow this procedure. 

To modify the favorites list and its display

1. In the properties pane title bar, click Show All if applicable. 

All parameters for the scan type appear. 

2. To add or remove a favorite, select the star adjacent to the appropriate 
parameter (blue is selected and gray is unselected). 

3. To show the modified list of favorites, click Show Favorites. 

Experiment Workflows and Instrument Methods

To create an experiment workflow and instrument method, start by creating an 
instrument method (METH file) with one to three experiments—one scan 
table or workflow diagram and one timeline per experiment. 

See these topics: 

• Creating Experiment Workflows (Instrument Methods)

Tip  You can also start with one of the System Templates, which is a 
complete workflow that you can modify. To view the system templates on 
the Scan Parameters page, select the Templates View icon ( ) and an 
Application Mode. 
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• Adding Experiments to Methods

• Saving Instrument Methods

• Adding Custom Method Templates

Creating Experiment Workflows (Instrument Methods)

Start on the Global Parameters page. 

To create an experiment workflow

1. Set the parameters for the ion source. Check configured devices and 
contact closure settings.

2. Set the Global System Parameters. 

These parameters are located at the top left and top right of the window. 

3. On the Scan Parameters page, do the following: 

a. In the Time Range (min) box, type the experiment’s start and end 
times. 

b. On the left side, click the Quan View ( ) or Qual View ( ) 
icon, and then double-click or drag a scan icon to the Place Scan Here 
node. 

• In Quan View, a scan table appears in the center pane.

• In Qual View, a graphical node (object) appears in the center pane 
with a purple border to indicate that it is the active node. 

c. In the right-side properties pane, set the parameters as required. 

For parameter descriptions, see Quantitative View and Qualitative 
View. 

4. (Optional in Qual View) To create a data-dependent scan after a Full or 
SIM master scan, do the following: 

• Double-click the MS2 scan icon or drag it to the workflow area, and 
then set the parameters. 

The scan node’s name becomes “ddMS2”.

• Add applicable filter types, and then set the parameters. 

Related Topics

• Adding Experiments to Methods

Note  The Method Duration box displays the latest time of any of 
the experiments in the saved method. When experiment timelines 
overlap, the mass spectrometer cycles between them. 

Note  You cannot convert a data-dependent scan to the Quan View table 
format. 
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• Saving Instrument Methods

• Adding Custom Method Templates

Adding Experiments to Methods

The instrument method can have up to three experiments. 

To add an experiment to the method

In the Experiment Actions list, select Add New Experiment. 

Related Topics

• Saving Instrument Methods

• Adding Custom Method Templates

Saving Instrument Methods

After creating an experiment workflow (instrument method), save it. 

To save the instrument method

1. Choose File > Save As. 

2. Enter an instrument method name (.meth extension), and then click Save. 

Related Topics

• Adding Custom Method Templates

Adding Custom Method Templates

If you want to save an instrument method as a template, save it in the 
Templates pane. 

To add a method template to the custom templates list

1. After you build your template, select the Templates View icon ( ). 

2. Click Save As Template, and type a template name and click Save. 

You can import the template at a later time by selecting My Experiments 
and selecting the template. 

3. A popup message “Save Method Template” appears.
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4. Select an option to save a template:

• Current Experiment Only: If there are two or more experiments in the 
method timeline, only the marked experiment is saved as a Method 
Template

• All Experiments: If there are two or more experiments in the method 
timeline, all experiments in the method Timeline are saved as a 
Method Template

5. Select the Checkbox, “Include Current Global Parameters in the 
Template.” The default state is, inactive (Only the Scan Parameters of the 
method are saved). When checked (active), Scan Parameters and Global 
Parameters (such as ion source settings) are saved in the Template.

Quantitative View
On the Scan Parameters page, the Method Editor includes quantitative scan 
types in the left-side Quan View toolbar ( ). 

See these topics: 

• Adding Quan View Scans to the Workflow

• Full Scan

• Product Ion Scan

• Selected Ion Monitoring (SIM) Scan Pane

Adding Quan View Scans to the Workflow

To add a Quan View scan type to the workflow

1. Below the Method Duration box, select the Quan View icon ( ).

2. Double-click a scan type icon or drag it to the Place Scan Here node.

The scan parameters appear in table format with additional parameters in 
the right-side properties pane.

3. In the properties pane, as applicable, click  to add that parameter to the 
scan table where you can set a precursor-specific value. 
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Full Scan

The Full Scan table and the Full Scan Properties pane set up a full-scan type 
experiment that uses the quadrupole as a mass filter and the C-Trap as an ion 
collection device. The quadrupole scans the scan ranges that you specify in the 
table. 

Tip  

• Point to a parameter name to display its description. 

• Changed parameters appear in bold type. A red table cell or red border 
around a parameter box indicates that the value is out of range. For the 
valid range, point to the parameter name. If you enter a value that is 
outside the recommended range, the box border turns yellow; see 
Applying Parameter Recommendations. 

• Click the Summary tab to view the instrument method settings. 

Note  Changed parameters appear in bold type. A red table cell or red 
border around a parameter box indicates that the value is out of range. For 
the valid range, point to the parameter name. If you enter a value that is 
outside the recommended range, the box border turns yellow; see Applying 
Parameter Recommendations. 
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Parameters in the Full Scan Table

Parameters in the Full Scan Properties Pane

Parameter Description

Internal Mass Calibration • Off (default): No lock mass correction is performed.

• User-defined Lock Mass: One or more m/z values can be defined as lock mass(es) 
to perform a lock mass correction during the run. If a lock mass is not found within 
one scan, the system will apply the last successful locking information to this scan. 
Time duration of last locking and lock mass correction are provided in the scan 
header of the individual scan. 

Once User-defined Lock Mass is selected, the Mode drop-down box appears. 
There are three options: Scan-to-Scan (default), RunStart, and Timed.

Orbitrap Resolution The mass resolution for Orbitrap FTMS analysis, which is proportional to 1/sqrt(m/z). 

The mass resolution of the Orbitrap mass analyzer is proportional to 1/sqrt(m/z). 

Mass resolution is defined as the observed m/z value divided by the smallest difference. 
Δ m/z for two ions that can be separated: (m/z) / Δ (m/z).

Spectra acquired at higher Orbitrap Resolution allow greater resolution in m/z, however, 
take longer to acquire.

The selected resolution is specified for a peak at m/z 200. The options are 7500, 15 000, 
30 000, 60 000, 120 000, and 240,000. (The default is 30 000 for Orbitrap Exploris 
GC. The default is 60 000 for Orbitrap Exploris GC 240 and Orbitrap Exploris GC 
with the 60K license.)

Scan Range (m/z) Specify the m/z range over which the Orbitrap mass analyzer detects. 

Range: 30-3000

Tip  As the system optimizes the transfer of ions for the defined scan range, it is 
recommended to restrict the scan range to the region of interest.

Time Range (min) 3 min. – (method duration time).

3 – 60 min. (default)

Note  Typically, the solvent delay is around 3 min to protect the filament. 

Parameter Description

Orbitrap Resolution Defined in the scan table. 

Scan Range (m/z) Defined in the scan table. Set the Orbitrap resolution (at m/z 200). 

The mass resolution of the Orbitrap mass analyzer is proportional to 1/sqrt(m/z). 

Mass resolution is defined as the observed m/z value divided by the smallest difference. 

Spectra acquired at higher Orbitrap Resolution allow greater resolution in m/z, however, 
take longer to acquire.
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Default parameters in the RunStart Full Scan Properties Pane

AGC Target Indicates Standard (default for the MS scan type) or Custom (default for the other scan 
types) for the Automatic Gain Control (AGC) target value, which controls the number 
of ions that are injected into the mass analyzer. 

• Standard (default)

• Custom

Maximum Injection Time 
Mode

Specify the maximum injection time (max IT) allowed to reach the AGC Target. The 
C-Trap fills with ions until it reaches the AGC target or the max IT. The MS then 
transfers the ions to the C-Trap and then to the Orbitrap for mass analysis. Some scan 
types allow multiplexing. When multiplexing is used, the AGC target is determined for 
each target individually.

• When Auto is selected, the system calculates the maximum amount of injection 
time available to maximize sensitivity while maintaining maximum scan rate 
(parallel acquisition).

• When Custom is selected, you can define the maximum amount of injection time.

Maximum Injection Time 
(ms)

Amount of ion injection time allowed to accumulate at the AGC target.

Range: 1–1000; default: 100

Microscans Number of scans to average in a given spectrum.

Range: 1–10; default: 1

Data Type Indicates how to collect data during the currently selected scan event: 

• Profile: Represents mass spectral peaks as point-to-point plots, with each point 
having an associated intensity value. 

• Centroid (default): Represents mass spectral peaks (as a bar graph) in terms of two 
parameters: the centroid (the weighted center of mass) and the intensity. The 
normalized area of the peak provides the mass intensity data. 

Tip  Centroiding improves mass spectral data quality, obtains better mass assignments, 
and reduces the data file size. 

Scan Description User description of the scan that appears as a scan header in the raw data file.

Parameter Description

Parameter Description

Orbitrap Resolution 30 000 (default)

Time Range 0-0.42 min (default)

Scan Range (m/z) 50-600 m/z (default)

AGC Target Standard (default)

Maximum Injection Time 
Mode

Auto (default)

Microscans 10 (default)

Data Type Centroid (default) 



Method Editor Application

Thermo Scientific Orbitrap Exploris GC and Orbitrap Exploris GC 240 Software Manual (P/N BRE0063678, Revision C) 4-21

Product Ion Scan

The Product Ion Scan table and Product Ion Scan Properties pane set up a 
product ion scan type experiment. This type of experiment shows all the 
product ions that are formed from the fragmentation of a selected precursor 
ion. 

Parameters in the Product Ion Scan Table

Polarity Positive (default)

Scan Description User description of the scan that appears as a scan header in the raw data file.

Parameter Description

Note  Product Ion Scan mode is optional for the Orbitrap Exploris GC 
model.

Note  Changed parameters appear in bold type. A red table cell or red 
border around a parameter box indicates that the value is out of range. For 
the valid range, point to the parameter name. If you enter a value that is 
outside the recommended range, the box border turns yellow; see Applying 
Parameter Recommendations. 

Parameter Description

Compound (Optional) The name of the ion. 

Default: OFN

Note  Only shown when Product Ion Window Mode is set to Center Mass. 

Formula (Optional) The compound formula. 

Default: C10F8

Note  Only shown when Product Ion Window Mode is set to Center Mass. 

Adduct • Positive polarity mode: +H (default), +CH5, +C2H5,+C3H5,+C4H9, or +NH4
• Negative polarity mode: no adduct (default), –H, or -CH3

Note  Only shown when Product Ion Window Mode is set to Center Mass. 

Center Mass (m/z) The center mass is the precursor mass of the isolation range. The isolation range is one 
half of the isolation width applied to either side of the precursor mass. 

Range: 30–2000; default: 271.9867 (positive polarity mode) or 271.9878 (negative 
polarity mode)

Note  Only shown when Product Ion Window Mode is set to Center Mass (m/z).

m/z Range Quad isolation range.

Note  Only shown when Product Ion Window Mode is set to m/z Range. 

Scan Range (m/z) Orbitrap scan range. 50-700 m/z (default)
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Parameters in the Product Ion Scan Properties Pane

RT Time (min) (Retention Time Window mode) The retention time (RT) (in minutes). 

Range: 0–999; default: 30

Window (min) (Retention Time Window mode) The RT window (in minutes). 

The MS monitors transitions only within the time window, which is centered around 
the retention time, and automatically updates the time during acquisitions due to 
chromatographic changes. 

Range: 0–999; default: 60

t start (min) (Start/End Time mode) The time (in minutes) when the experiment starts. 

Range: 0–60; default: 0

t stop (min) (Start/End Time mode) The time (in minutes) when the experiment ends. 

Range: 0–60; default: 60

Parameter Description

Parameter Description

Multiplex Ions Provides ion multiplexing. 

In multiplexing, the MS uses the quadrupole to sequentially isolate each targeted ion 
and simultaneously stores them in the C-Trap. When the C-Trap contains the defined 
number of multiplexed ions, the MS transports them into the Orbitrap for 
simultaneous mass analysis. 

Note  For multiplexed scans, the AGC target value is determined individually per 
target.

Maximum Number of 
Multiplexed Ions

(Multiplex Ions option) The number of different ions for simultaneous mass analysis. 

Range: 2–20; default: 2

Note  Only shown when Multiplex Ions are selected. 

Define Multiplexing 
Groups

(Multiplex Ions option) Turns off automatic grouping and provides multiplexing by 
custom group identifiers (MSX IDs). 

When this check box is selected, you define the MSX IDs in the SIM Scan table and the 
MS multiplexes the ions together with the same ID number. If you do not specify IDs, 
the MS groups the ions in ascending m/z order, but it avoids any overlapping windows. 

Isolation Window (m/z) The isolation window (in m/z) for the precursor ions. 

A value that is too low results in loss of sensitivity because not all of the ions in a mass 
peak or in neighboring isotopic peaks are isolated. A value that is too high causes 
interference from neighboring peaks. 

Range: 0.4–50

Note  Only shown when the Product Ion Window Mode is set to Center Mass. 
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Isolation Offset Applies an m/z offset to the isolation window.

The mass range for the peak is centered at the precursor mass plus the offset and ranges 
from half of the isolation window to either side of the precursor mass plus the offset.

Default: Off

Note  Only shown when the Product Ion Window Mode is set to Center Mass. 

Reported Mass (m/z Offset option) The reported mass preference as Offset Mass (default) or Original 
Offset.

Product Ion Window Mode 
(m/z)

Select Center Mass (m/z) to define the isolation mass and window. Or select m/z Range 
to select the isolation m/z range directly. 

HCD Collision Energy (V) The HCD Collision Energy is entered here. The user can decide on fixed or stepped 
energies in the same entry.

If only one value is entered (e.g., 30), the instrument applies this “fixed” HCD 
Collision Energy. 

If multiple values are entered (e.g., 30, 45, 70), the instrument applies these as 
“stepped” HCD Collision Energies. Up to 5 values can be entered. The normalized 
accelerating voltage (as a percentage or in volts) that the MS uses to accelerate ions into 
the HCD collision cell, where fragmentation occurs. 

Range: 1–200; default: 30.

Orbitrap Resolution The mass resolution for Orbitrap FTMS analysis, which is proportional to 1/sqrt(m/z). 

The selected resolution is specified for a peak at m/z 200. The options are 7500, 15 000, 
30 000, 60 000, 120 000, and 240 000. (The default is 30 000 for Orbitrap Exploris 
GC. The default is 60 000 for Orbitrap Exploris GC 240 and Orbitrap Exploris GC 
with the 60K license.)

Scan Range Mode • Auto (default)

• Define First Mass: The scan range’s First Mass m/z value. 
Range: 30–2000; default: 50

• Define m/z Range: The values for the Scan Range (m/z). 
Range: 30–3000; default: 50–700

Scan Range (m/z) The Orbitrap scan range. Default is 50-700 m/z. 

Note  Only shown when Product Ion Window mode is set to m/z Range.

AGC Target Indicates Standard (default for the MS scan type) or Custom (default for the other scan 
types) for the Automatic Gain Control™ (AGC) target value, which controls the 
number of ions that are injected into the mass analyzer. 

• Standard: The system sets the recommended target in an automated fashion per 
scan type and user-defined settings (default).

• Custom: User sets the AGC Target based on the Standard AGC Target.

Parameter Description
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Maximum Injection Time 
Mode

Specify the maximum injection time (max IT) allowed to reach the AGC Target. The 
C-Trap fills with ions until it reaches the AGC target or the max IT. The MS then 
transfers the ions to the C-Trap and then to the Orbitrap for mass analysis. Some scan 
types allow multiplexing. When multiplexing is used, the AGC target is determined for 
each target individually.

• When Auto is selected, the system calculates the maximum amount of injection 
time available to maximize sensitivity while maintaining maximum scan rate 
(parallel acquisition).

• When Custom is selected, you can define the maximum amount of injection time.

Normalized AGC Target 
(%)

AGC Target: Custom. Maximum Injection Time Mode: Auto/Custom 

Indicates the number of ions for injecting into the mass analyzer. 

Range: 1-100. Default: 100

The values are as follows:
Scan Type: Full Scan: Normalized Base (100 %) = 1e6
Scan Type: SIM, tMS2, ddMS2: Normalized Base (100 %) = 1e5

Maximum Injection Time 
Mode: Custom (ms)

Amount of ion injection time allowed to accumulate at the AGC target.

Range: 1–1000; default: 100

Microscans Number of scans to average in a given spectrum.

Range: 1–10; default: 1

Data Type Indicates how to collect data during the currently selected scan event: 

• Profile: Represents mass spectral peaks as point-to-point plots, with each point 
having an associated intensity value. 

• Centroid (default): Represents mass spectral peaks (as a bar graph) in terms of two 
parameters: the centroid (the weighted center of mass) and the intensity. The 
normalized area of the peak provides the mass intensity data. 

Tip  Centroiding improves mass spectral data quality, obtains better mass assignments, 
and reduces the data file size. 

Polarity The polarity mode—Positive (default) or Negative—during a scan to detect ions of that 
polarity. 

Note  The polarity mode applies toward the entire experiment (workflow). Each 
experiment can have different polarity settings.

Parameter Description
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Selected Ion Monitoring (SIM) Scan Pane

The SIM Scan table and the SIM Scan Properties pane set up a selected ion 
monitoring (SIM) scan type experiment that uses the quadrupole as the mass 
filter and the C-Trap as ion trapping devices. Each center mass that you add to 
the SIM Scan table is a separate scan event (that is, each has its own 
independent data spectrum without grouping by compound name). The 
Orbitrap detects the selected ions with the set resolution and accurate mass.

Loop Control (Multiple experiments only) Indicates when the current experiment ends and the next 
one begins. 

• N: Runs each cycle on the next N targeted scans
• Time: Run each cycle for the specified time
• All (default): Runs each cycle on the full list of spectra

This feature is useful for a long mass list. It ensures that the AGC prescans run at regular 
intervals (once per experiment) for accurate injection times. Each scan cycle consists of 
one prescan followed by either N targeted scans or as many scans that can run during 
the specified cycle time. The scan cycle repeats through the mass list from where it last 
left off. With this feature, you can add another experiment without having to split up 
the targeted list. 

N (Number of Spectra) (N loop control option) The number of spectra for each scan loop. 

Range: 1–999; default: 20

Scan Description User description of the scan that appears as a scan header in the raw data file.

Time Mode Selects Time Mode

• Start/End Time: t start (min) and t stop (min) available in scan table
• Retention Time Window (default): RT Time (min) and Window (min) available in 

scan table
• Unscheduled

Parameter Description

Note  Changed parameters appear in bold type. A red table cell or red 
border around a parameter box indicates that the value is out of range. For 
the valid range, point to the parameter name. If you enter a value that is 
outside the recommended range, the box border turns yellow; see Applying 
Parameter Recommendations. 
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Parameters in the SIM Scan Table

Parameter Description

Compound (Optional) The name of the ion. 

Default: OFN

Formula (Optional) The compound formula. 

Default: C10F8

Adduct • Positive polarity mode: +H (default), +CH5, +C2H5,+C3H5,+C4H9, or +NH4
• Negative polarity mode: no adduct (default), –H, or -CH3

Center Mass (m/z) The precursor mass is the center mass of the isolation range. The isolation range is one 
half of the isolation width applied to either side of the precursor mass. If the Formula 
field is filled, the MS automatically calculates the m/z. 

Range: 30–2000; default: 271.9867 (positive polarity mode) or 271.9878 (negative 
polarity mode)

m/z Range Specify the m/z range over which the Orbitrap mass analyzer detects ions. The last mass 
of the scan range must be less than or equal to 15. the first mass of the scan range.

Range: 30-3000 m/z

RT Time (min) (Retention Time Window mode) The retention time (RT) (in minutes). 

Range: 0–999; default: 30

Window (min) (Retention Time Window mode) The RT window (in minutes). 

The MS monitors transitions only within the time window, which is centered around 
the retention time, and automatically updates the time during acquisitions due to 
chromatographic changes. 

Range: 0–999; default: 60

t start (min) (Start/End Time mode) The time (in minutes) when the experiment starts. 

Range: 0–60; default: 0

t stop (min) (Start/End Time mode) The time (in minutes) when the experiment ends. 

Range: 0–60; default: 60
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Parameters in the SIM Scan Properties Pane

Parameter Description

Multiplex Ions Provides ion multiplexing.

In SIM multiplexing, the MS uses the quadrupole to sequentially isolate each targeted 
ion and simultaneously stores them in the C-Trap. When the C-Trap contains the 
defined number of multiplexed ions, the MS transports them into the Orbitrap for 
simultaneous mass analysis.

Note  For multiplexed scans, the AGC target value is determined individually per 
target.

Maximum Number of 
Multiplexed Ions

(Multiplex Ions option) The number of different ions for simultaneous mass analysis. 

Range: 2–20; default: 2

Note  Only shown when Multiplex Ions is True. 

Define Multiplexing 
Groups

(Multiplex Ions option) Turns off automatic grouping and provides multiplexing by 
custom group identifiers (MSX IDs). 

When this check box is selected, you define the MSX IDs in the SIM Scan table and the 
MS multiplexes the ions together with the same ID number. If you do not specify IDs, 
the MS groups the ions in ascending m/z order, but it avoids any overlapping windows. 

Isolation Window (m/z) The isolation window (in m/z) for the precursor ions. 

A value that is too low results in loss of sensitivity because not all of the ions in a mass 
peak or in neighboring isotopic peaks are isolated. A value that is too high causes 
interference from neighboring peaks. 

Range: 0.4–50; default: 2

Isolation Offset Applies an m/z offset to the isolation window.

The mass range for the peak is centered at the precursor mass plus the offset and ranges 
from half of the isolation window to either side of the precursor mass plus the offset. 

Isolation offset is only available if Center Mass is selected in SIM Window Mode.

Range: -200 to 200; default: Off

Reported Mass Specifies which mass is written to the raw file. The available options are:

• Offset Mass (default)

• Original Mass

Original mass is the mass that was detected (that is, the mass that would be written to 
the raw file if isolation offset were set to Off). Offset mass is the center mass of the 
executed isolation.

SIM Window Mode The available options are:

• Center Mass: supports the Exact Mass Calculator using the mass list table columns 
Formula and Adduct. (default)

• m/z Range: blocks the Exact Mass Calculator; the mass list table and hides the 
columns Compound, Formula, and Adduct.
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Orbitrap Resolution The mass resolution for Orbitrap FTMS analysis, which is proportional to 1/sqrt(m/z). 

The selected resolution is specified for a peak at m/z 200. The options are 7500, 15 000, 
30 000, 60 000, 120 000, and 240 000. (The default is 30 000 for Orbitrap Exploris 
GC. The default is 60 000 for Orbitrap Exploris GC 240 and Orbitrap Exploris GC 
with the 60K license.)

AGC Target Indicates Standard (default for the MS scan type) or Custom (default for the other scan 
types) for the Automatic Gain Control™ (AGC) target value, which controls the 
number of ions that are injected into the mass analyzer. 

• Standard: The system sets the recommended target in an automated fashion per 
scan type and user-defined settings (default).

• Custom: User sets the AGC Target based on the Standard AGC Target.

Maximum Injection Time 
Mode

Specify the maximum injection time (max IT) allowed to reach the AGC Target. The C 
trap fills with ions until it reaches the AGC target or the max IT. The MS then transfers 
the ions to the Orbitrap for analysis. Some scan types allow multiplexing. When 
multiplexing is used, the AGC target is determined for each target individually.

• When Auto is selected, the system calculates the maximum amount of injection 
time available to maximize sensitivity while maintaining maximum scan rate 
(parallel acquisition).

• When Custom is selected, you can define the maximum amount of injection time.

Normalized AGC Target 
(%)

AGC Target: Custom. Maximum Injection Time Mode: Auto/Custom 

Indicates the number of ions for injecting into the mass analyzer. 

Range: 1-100; Default: 100

The values are as follows:
Scan Type: Full Scan: Normalized Base (100 %) = 1e6
Scan Type: SIM, tMS2, ddMS2: Normalized Base (100 %) = 1e5

Maximum Injection Time 
(ms)

AGC Target: Standard. Maximum Inject Time Mode: Custom

Amount of ion injection time allowed to accumulate at the AGC target.

Range: 1–1000; default: 100

Microscans Number of scans to average in a given spectrum.

Range: 1–10; default: 1

Data Type Indicates how to collect data during the currently selected scan event: 

• Profile: Represents mass spectral peaks as point-to-point plots, with each point 
having an associated intensity value. 

• Centroid (default): Represents mass spectral peaks (as a bar graph) in terms of two 
parameters: the centroid (the weighted center of mass) and the intensity. The 
normalized area of the peak provides the mass intensity data. 

Tip  Centroiding improves mass spectral data quality, obtains better mass assignments, 
and reduces the data file size. 

Parameter Description
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Qualitative View
On the Scan Parameters page, the Method Editor includes qualitative scan 
types in the left-side Qual View toolbar ( ).

See these topics: 

• Adding Qual View Scans to the Workflow

• Master Scan Rules

• MS (Full) Scan Properties Pane

Polarity The polarity mode—Positive (default) or Negative—during a scan to detect ions of that 
polarity. 

Note  The polarity mode applies toward the entire experiment (workflow). Each 
experiment can have different polarity settings.

Loop Control (Multiple experiments only) Indicates when the current experiment ends and the next 
one begins. 

• N: Runs each cycle on the next N targeted scans
• Time: Run each cycle for the specified time
• All (default): Runs each cycle on the full list of spectra

This feature is useful for a long mass list. It ensures that the AGC prescans run at regular 
intervals (once per experiment) for accurate injection times. Each scan cycle consists of 
one prescan followed by either N targeted scans or as many scans that can run during 
the specified cycle time. The scan cycle repeats through the mass list from where it last 
left off. With this feature, you can add another experiment without having to split up 
the targeted list. 

Time (sec): (Loop Control: Time) The duration in seconds of each scan loop.

Range: 0.2–100000; default: 3

N (Number of Spectra) (Loop Control: N) The number of spectra for each scan loop.

Range: 1–999; default: 20

Scan Description (Optional) User-defined scan description (maximum of 16 characters) appearing as a 
scan header in the raw data file. The scan description must be unique within the 
method. In the text field, you can use alphanumeric characters, commas, hyphens, 
parentheses, periods, plus signs, spaces, and underscores.

Time Mode Enables scheduled or unscheduled scans. For scheduled scans, you can specify the 
retention time and the window size or the start time and the end time.

• Start/End Time: t start (min) and t stop (min) available in scan table
• Retention Time Window (default): RT Time (min) and Window (min) available in 

scan table
• Unscheduled

Parameter Description
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• Targeted Selected Ion Monitoring (tSIM) Scan Properties Pane

• Targeted MS2 (tMS2) Scan Properties Pane

Adding Qual View Scans to the Workflow

To add a Qual View scan type to the workflow

1. Below the Method Duration box, select the Qual View icon ( ).

2. Double-click a scan type icon or drag it to the Place Scan Here node.

The master scan type is the first scan of a workflow. You can also create a 
data-dependent scan by appending the MS2 scan type after the Full or 
SIM scan type.

When you select a workflow node, its parameters appear in the right-side 
properties pane. 

Master Scan Rules

The Method Editor application enforces these master scan rules to prevent 
illogical instrument methods:

• No MS full scan after an MS master scan

• No scans, filters, or decisions after targeted n-level MSn (tMSn) scans

• Multiplexing of only tSIM, tMS2 scans

• An MSn level for a master scan of 2, 3, or n

MS (Full) Scan Properties Pane

Note  Unavailable scan types have a dim background.

Tip  

• Point to a parameter name to display its description.

• Changed parameters appear in bold type. A red border around a 
parameter box indicates that the value is out of range. For the valid 
range, point to the parameter name. If you enter a value that is outside 
the recommended range, the box border turns yellow; see Applying 
Parameter Recommendations. 

• Click the Summary tab to view the instrument method settings. 

Tip  For additional rules, see the tooltip descriptions of the individual 
master scan types.
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The MS (Full) Scan Properties pane sets up a full-scan type experiment—that 
is, signal intensity versus m/z over the specified m/z range.

The MS full-scan master scan has these properties:

• A data-dependent MS/MS (ddMS2) scan type can follow an MS full scan.

• Any filter type can follow an MS full scan.

Parameters in the Full Scan Properties Pane

Note  Changed parameters appear in bold type. A red table cell or red 
border around a parameter box indicates that the value is out of range. For 
the valid range, point to the parameter name. If you enter a value that is 
outside the recommended range, the box border turns yellow; see Applying 
Parameter Recommendations. 

Parameter Description

Orbitrap Resolution The mass resolution for Orbitrap FTMS analysis, which is proportional to 1/sqrt(m/z). 

The selected resolution is specified for a peak at m/z 200. The options are 7500, 15 000, 
30 000, 60 000,120 000, and 240 000. (The default is 30 000 for Orbitrap Exploris 
GC. The default is 60 000 for Orbitrap Exploris GC 240 and Orbitrap Exploris GC 
with the 60K license.)

Scan Range (m/z) The range (in m/z) over which the mass analyzer detects peaks. 

Range: 30-3000; default: 50–700

Tip  As the system optimizes the transfer of ions for the defined mass range, Thermo 
Fisher Scientific recommends that you restrict the scan range to the region of interest.

AGC Target Indicates Standard (default for the MS scan type) or Custom (default for the other scan 
types) for the Automatic Gain Control (AGC) target value, which controls the number 
of ions that are injected into the mass analyzer. 

• Standard (default): The system sets the recommended target in an automated 
fashion per scan type

• Custom: You can set the AGC Target based on the Standard AGC Target (default, 
Normalized Base 100%).

Maximum Injection Time 
Mode

Specify the maximum injection time (max IT) allowed to reach the AGC Target. The 
C trap fills with ions until it reaches the AGC target or the max IT. Then the mass 
spectrometer transfers the ions to the Orbitrap for analysis. Some scan types allow 
multiplexing. When multiplexing is used, the AGC target is determined for each target 
individually.

• When Auto is selected, the system calculates the maximum amount of injection 
time available to maximize sensitivity while maintaining maximum scan rate 
(parallel acquisition).

• When Custom is selected, you can define the maximum amount of injection time.



Method Editor Application

4-32 Orbitrap Exploris GC and Orbitrap Exploris GC 240 Software Manual (P/N BRE0063678, Revision C) Thermo Scientific

Normalized AGC Target 
(%)

AGC Target: Custom. Maximum Inject Time Mode: Auto/Custom 

Indicates the number of ions for injecting into the mass analyzer. 

Range: 1-100. Default: 100

The values are as follows:
Scan Type: Full Scan: Normalized Base (100%) = 1e6
Scan Type: SIM, tMS2, ddMS2: Normalized Base (100%) = 1e5

Maximum Injection Time 
(ms)

(Maximum Inject Time Mode: Custom) Amount of ion injection time in milliseconds 
allowed to accumulate at the AGC target.

Range: 1-100. Default: 35

Microscans Number of scans to average in a given spectrum.

Range: 1-100. Default: 35

Scan Description (Optional) User defined scan description appearing as a scan header in the raw data file.

The scan description must be unique within the method and a maximum of 16 
characters (for example, Exp1 ddMS2). In the text field, you can use alphanumeric 
characters, commas, hyphens, parentheses, periods, plus signs, spaces, and underscores.

Data Type Indicates how to collect data during the currently selected scan event: 

• Profile: Represents mass spectral peaks as point-to-point plots, with each point 
having an associated intensity value. 

• Centroid (default): Represents mass spectral peaks (as a bar graph) in terms of two 
parameters: the centroid (the weighted center of mass) and the intensity. The 
normalized area of the peak provides the mass intensity data. 

Tip  Centroiding improves mass spectral data quality, obtains better mass assignments, 
and reduces the data file size. 

Polarity The polarity mode—Positive (default), Negative, or Both—during a scan to detect ions 
of that polarity. 

Note  The polarity mode applies toward an entire experiment, and each experiment in 
the method can have a different polarity setting. With the Both polarity option, two 
scan events occur per acquisition cycle with the first scan being in positive mode 
followed by negative mode. If the workflow includes multiple experiments, the MS 
executes all experiments in positive mode for the first cycle, then the MS switches to 
negative mode. 

Parameter Description
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Targeted Selected Ion Monitoring (tSIM) Scan Properties Pane

The Targeted SIM Scan Properties pane sets up a tSIM experiment, which is a 
master scan of the SIM scan type for which you know the precursor ions to 
monitor—that is, they are targeted or specified as a subset of the full scan 
range. You can import the settings of the mass list table from (or export them 
to) a CSV, a TXT, or an XML file.

The SIM master scan (tSIM) has these properties:

• A data-dependent MS/MS (ddMS2) scan type can follow a tSIM scan.

• You can multiplex a tSIM master scan.

• Any filter type can follow a tSIM scan.

Parameters in the Targeted SIM Scan Properties Pane

Note  Changed parameters appear in bold type. A red table cell or red 
border around a parameter box indicates that the value is out of range. For 
the valid range, point to the parameter name. If you enter a value that is 
outside the recommended range, the box border turns yellow; see Applying 
Parameter Recommendations. 

Tip  To specify a parameter value for a specific precursor ion, click  to 
add that parameter to the Mass List Table. 

Parameter Description

Multiplex Ions Provides ion multiplexing. 

In tSIM multiplexing, the MS uses the quadrupole to sequentially isolate each targeted 
ion and simultaneously stores them in the C-Trap. When the C-Trap contains the 
defined number of multiplexed ions, the MS transports them into the Orbitrap for 
simultaneous mass analysis. 

Note  For multiplexed scans, the AGC Target value is determined individually per 
target.

Maximum Number of 
Multiplexed Ions

(Multiplex Ions option) The number of different ion targets to multiplex for 
simultaneous mass analysis. 

Range: 2–20; default: 2

Note  Only shown when Multiplex Ions is True. 

Define Multiplexing 
Groups

(Multiplex Ions option) Turns off automatic grouping and provides multiplexing by 
custom group identifiers (MSX IDs). 

When this check box is selected, you define the MSX IDs in the Mass List Table and 
the MS multiplexes the ions together with the same ID number. If you do not specify 
IDs, the MS groups the ions in ascending m/z order, but it avoids any overlapping 
windows. 
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Isolation Window (m/z) The isolation window (in m/z) for the precursor ions. 

The mass range for the peak is centered at the precursor mass and ranges from half of 
the isolation window to either side of the precursor mass. 

Range: 0.4 - 50 m/z; default: 2

Note  A value that is too low results in loss of sensitivity because not all of the ions in 
a mass peak or in neighboring isotopic peaks are isolated. A value that is too high 
causes interference from neighboring peaks. 

Isolation Offset Applies an m/z offset to the isolation window.

The mass range for the peak is centered at the precursor mass plus the offset and ranges 
from half of the isolation window to either side of the precursor mass plus the offset.

Default: Off

Orbitrap Resolution The mass resolution for Orbitrap FTMS analysis, which is proportional to 1/sqrt(m/z). 

The selected resolution is specified for a peak at m/z 200. The options are 7500, 15 000, 
30 000, 60 000,120 000, and 240 000. (The default is 30 000 for Orbitrap Exploris 
GC. The default is 60 000 for Orbitrap Exploris GC 240 and Orbitrap Exploris GC 
with the 60K license.)

Scan Range Mode • Auto (default)

• Define First Mass: The scan range’s First Mass m/z value. 
Range: 30–2000; default: 50

• Define m/z Range: The values for the Scan Range (m/z). 
Range: 30–3000; default: 50–700

AGC Target Indicates Standard (default for the MS scan type) or Custom (default for the other scan 
types) for the Automatic Gain Control™ (AGC) target value, which controls the 
number of ions that are injected into the mass analyzer. 

• Standard (default)

• Custom

Maximum Injection Time 
Mode

Specify the maximum injection time (max IT) allowed to reach the AGC Target. The 
C trap fills with ions until it reaches the AGC target or the max IT. Then the mass 
spectrometer transfers the ions to the Orbitrap for analysis. Some scan types allow 
multiplexing. When multiplexing is used, the AGC target is determined for each target 
individually.

• When Auto is selected, the system calculates the maximum amount of injection 
time available to maximize sensitivity while maintaining maximum scan rate 
(parallel acquisition).

• When Custom is selected, you can define the maximum amount of injection time.

Normalized AGC Target 
(%)

AGC Target: Custom. Maximum Inject Time Mode: Auto/Custom

Indicates the number of ions for injecting into the mass analyzer. 

Range: 0.1–1000; default: 100 for the MS scan type and 1 for the other scan types

Parameter Description
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Maximum Injection Time 
(ms)

(AGC Target: Standard. Maximum Inject Time Mode: Custom)

Amount of ion injection time allowed to accumulate at the AGC target.

Range: 1–1000; default: 100

Microscans Number of scans to average in a given spectrum.

Range: 1–10; default: 1

Data Type Indicates how to collect data during the currently selected scan event: 

• Profile: Represents mass spectral peaks as point-to-point plots, with each point 
having an associated intensity value. 

• Centroid (default): Represents mass spectral peaks (as a bar graph) in terms of two 
parameters: the centroid (the weighted center of mass) and the intensity. The 
normalized area of the peak provides the mass intensity data. 

Tip  Centroiding improves mass spectral data quality, obtains better mass assignments, 
and reduces the data file size. 

Polarity The polarity mode—Positive (default) or Negative—during a scan to detect ions of that 
polarity. 

Note  The polarity mode applies toward the entire experiment (workflow). Each 
experiment can have different polarity settings.

Loop Control (Multiple experiments only) Indicates when the current experiment ends and the next 
one begins. 

• N: Runs each cycle on the next N targeted scans.
• Time: Run each cycle for the specified time
• All (default): Runs each cycle on the full list of spectra. 

This feature is useful for a long mass list. It ensures that the AGC prescans run at regular 
intervals (once per experiment) for accurate injection times. Each scan cycle consists of 
one prescan followed by either N targeted scans or as many scans that can run during 
the specified cycle time. The scan cycle repeats through the mass list from where it last 
left off. With this feature, you can add another experiment without having to split up 
the targeted list. 

Note  If there is a data-dependent scan (ddMS2), the Method Editor sets this 
parameter to All. 

Time (sec): (Loop Control: Time) The duration in seconds of each scan loop.

Range: 0.2–100000; default: 3

N (Number of Spectra) (Loop Control: N) The number of spectra for each scan loop. 

Range: 1–999; default: 20

Scan Description (Optional) User-defined scan description (maximum of 16 characters) appearing as a 
scan header in the raw data file. The scan description must be unique within the 
method. In the text field, you can use alphanumeric characters, commas, hyphens, 
parentheses, periods, plus signs, spaces, and underscores.

Parameter Description
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Time Mode Enables scheduled or unscheduled scans. For scheduled scans, you can specify the 
retention time and the window size or the start time and the end time.

• Start/End Time: t start (min) and t stop (min) available in scan table
• Retention Time Window (default): RT Time (min) and Window (min) available in 

scan table
• Unscheduled

Mass List Table

Compound (Optional) The name of the ion.

Default: OFN

Formula (Optional) The compound formula.

Default: C10F8

Adduct • Positive polarity mode: +H (default), +CH5, +C2H5,+C3H5,+C4H9, or +NH4
• Negative polarity mode: no adduct (default), –H, or -CH3

Center Mass m/z The precursor mass (in m/z). If the Formula field is filled, the ME automatically 
calculates the m/z.

Range: ; default: 271.9867 (positive polarity mode) or 271.9878 (negative polarity 
mode)

Isolation Window (m/z) The isolation window (in m/z) for the precursor ions. The mass range for the peak is 
centered at the precursor mass and ranges from half of the isolation window to either 
side of the precursor mass.

Range: 0.4-50 m/z; Default: 2 

RT Time (min) (Retention Time Window mode) The retention time (RT) (in minutes). 

Range: 0–999; default: 30

Window (min) (Retention Time Window mode) The RT window (in minutes). 

The MS monitors transitions only within the time window, which is centered around 
the retention time, and automatically updates the time during acquisitions due to 
chromatographic changes. 

Range: 0–999; default: 60

t start (min) (Start/End Time mode) The time (in minutes) when the experiment starts.

Range: 0–60; default: 0

t stop (min) (Start/End Time mode) The time (in minutes) when the experiment ends.

Range: 0–60; default: 60

Parameter Description
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Targeted MS2 (tMS2) Scan Properties Pane

The Targeted MS2 (tMS2) Scan Properties pane sets up a targeted MS/MS 
experiment, which is a second-level scan type. The scan is “targeted” because 
you know which precursors to monitor. You specify the precursors in the Mass 
List Table whose settings you can import from (or export to) a CSV, a TXT, or 
an XML file.

Parameters in the Targeted MS2 Scan Properties Pane

Note  Changed parameters appear in bold type. A red table cell or red 
border around a parameter box indicates that the value is out of range. For 
the valid range, point to the parameter name If you enter a value that is 
outside the recommended range, the box border turns yellow; see Applying 
Parameter Recommendations. 

Tip  To specify a parameter value for a specific precursor ion, click  to 
add that parameter to the Mass List Table. 

Parameter Description

Multiplex Ions Provides ion multiplexing.

In tSIM multiplexing, the MS uses the quadrupole to sequentially isolate each targeted 
ion and simultaneously stores them in the C-Trap. When the C-Trap contains the 
defined number of multiplexed ions, the MS transports them into the Orbitrap for 
simultaneous mass analysis.

Note  For a tSIM scan, the mass spectrometer divides the AGC target value among 
the number of multiplexed ions and optimally divides the maximum injection time to 
achieve an equal number of ions. Although the mass spectrometer injects the same 
number of ions per target, the recorded spectrum displays intensity for each target ion 
based on the AGC calculations that provide quantitative data.

The dynamic range of tMS2 multiplexing is more limited than tSIM multiplexing 
because the injection times of all precursors are equal. 

Maximum Number of 
Multiplexed Ions

(Multiplex Ions option) The number of different ion targets to multiplex for 
simultaneous mass analysis.

Range: 2–20; default: 2

Note  Only shown when Multiplex Ions is True. When active, only Scan Width 
remains as a table value.

Define Multiplexing 
Groups

(Multiplex Ions option) Turns off automatic grouping and provides multiplexing by 
custom group identifiers (MSX IDs).

When this check box is selected, you define the MSX IDs in the Mass List Table and 
the MS multiplexes the ions together with the same ID number. If you do not specify 
IDs, the MS groups the ions in ascending m/z order, but it avoids any overlapping 
windows.



Method Editor Application

4-38 Orbitrap Exploris GC and Orbitrap Exploris GC 240 Software Manual (P/N BRE0063678, Revision C) Thermo Scientific

Isolation Window (m/z) The isolation window (in m/z) for the precursor ions.

The mass range for the peak is centered at the precursor mass and ranges from half of 
the isolation window to either side of the precursor mass

Range: 0.4 - 50 m/z; default: 2

Note  A value that is too low results in loss of sensitivity because not all of the ions in 
a mass peak or in neighboring isotopic peaks are isolated. A value that is too high 
causes interference from neighboring peaks. 

Isolation Offset Applies an m/z offset to the isolation window.

The mass range for the peak is centered at the precursor mass plus the offset and ranges 
from half of the isolation window to either side of the precursor mass plus the offset. 

Default: Off

Isolation Offset (m/z) (m/z Offset option) The offset value (in m/z) applied to the isolation and activation 
windows relative to that determined through the data-dependent criteria.

For example, if the MS selects a peak at m/z 500 and you specify an m/z 2 width and 
m/z 0.5 offset, the isolation range is m/z 499.5–501.5, instead of m/z 499–501 (without 
the offset). 

Range: –200 to 200; default: 0

Isolation Offset (Da) (Da Offset option) Specifies the offset value (in Da units) that is applied to the isolation 
and activation windows relative to that determined through the data-dependent criteria.

Range: –200 to 200; default: 0

Reported Mass (Isolation Offset: m/z Offset or Da Offset) Specifies which mass is written to the raw 
file. The available options are:

• Offset Mass (default)

• Original Mass

Original mass is the mass that was detected (that is, the mass that would be written to 
the raw file if isolation offset were set to Off). Offset mass is the center mass of the 
executed isolation.

HCD Collision Energy (V) The HCD Collision Energy is entered here. The user can decide on fixed or stepped 
energies in the same entry.

If only one value is entered (e.g., 30), the instrument applies this “fixed” HCD 
Collision Energy. 

If multiple values are entered (e.g., 30, 45, 70), the instrument applies these as 
“stepped” HCD Collision Energies. Up to 5 values can be entered. The normalized 
accelerating voltage (as a percentage or in volts) that the MS uses to accelerate ions into 
the HCD collision cell, where fragmentation occurs. 

Range: 1–200; default: 30.

Parameter Description
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Orbitrap Resolution The mass resolution for Orbitrap FTMS analysis, which is proportional to 1/sqrt(m/z). 

The selected resolution is specified for a peak at m/z 200. The options are 7500, 15 000, 
30 000, 60 000,120 000, and 240 000. (The default is 30 000 for Orbitrap Exploris 
GC. The default is 60 000 for Orbitrap Exploris GC 240 and Orbitrap Exploris GC 
with the 60K license.)

Scan Range Mode • Auto (default)

• Define First Mass: The scan range’s First Mass m/z value. 
Range: 30–2000; default: 50

• Define m/z Range: The values for the Scan Range (m/z). 
Range: 30–3000; default: 50–700

AGC Target Indicates Standard (default for the MS scan type) or Custom (default for the other scan 
types) for the Automatic Gain Control™ (AGC) target value, which controls the 
number of ions that are injected into the mass analyzer. 

• Standard: The system sets the recommended target in an automated fashion per 
scan type and user-defined settings (default).

• Custom: User sets the AGC Target based on the Standard AGC Target.

Maximum Inject Time 
Mode

• Auto: Automatically calculates and uses the maximum injection time that 
maximizes sensitivity and maintains a scan rate that meets Desired Minimum 
Points Across the Peak value.

• Custom: Provides user defined maximum inject time entry.

Normalized AGC Target 
(%)

Indicates the number of ions for injecting into the mass analyzer. 

Range: 0.1–1000; default: 100 for the MS scan type and 1 for the other scan types

Maximum Injection Time 
(ms)

Amount of ion injection time allowed to accumulate at the AGC target.

Range: 1–1000; default: 100

Microscans Number of scans to average in a given spectrum.

Range: 1–10; default: 1

Data Type Indicates how to collect data during the currently selected scan event: 

• Profile: Represents mass spectral peaks as point-to-point plots, with each point 
having an associated intensity value.

• Centroid (default): Represents mass spectral peaks (as a bar graph) in terms of two 
parameters: The centroid (the weighted center of mass) and the intensity. The 
normalized area of the peak provides the mass intensity data.

Tip  Centroiding improves mass spectral data quality, obtains better mass assignments, 
and reduces the data file size.

Polarity The polarity mode—Positive (default) or Negative—during a scan to detect ions of that 
polarity. 

Note  The polarity mode applies toward the entire experiment (workflow). Each 
experiment can have different polarity settings.

Parameter Description
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Loop Control (Multiple experiments only) Indicates when the current experiment ends and the next 
one begins.

• N: Runs each cycle on the next N targeted scan(s)
• Time: Run each cycle for the specified time
• All (default): Runs each cycle on the full list of spectra

This feature is useful for a long mass list. It ensures that the AGC prescans run at regular 
intervals (once per experiment) for accurate injection times. Each scan cycle consists of 
one prescan followed by either N targeted scans or as many scans that can run during 
the specified cycle time. The scan cycle repeats through the mass list from where it last 
left off. With this feature, you can add another experiment without having to split up 
the targeted list. 

Time (sec) (Loop Control: Time) The duration in seconds of each scan loop.

Range: 0.2–100000; default: 3

N (Number of Spectra) (Loop Control: N) The number of spectra for each scan loop. 

Range: 1–999; default: 20

Scan Description User defined scan description appearing as a scan header in the raw data file.

Time Mode Selects Time Mode

• Start/End Time: t start (min) and t stop (min) available in scan table
• Retention Time Window (default): RT Time (min) and Window (min) available in 

MS2 scan table
• Unscheduled

Mass List Table

Compound (Optional) The name of the ion.

Default: OFN

Formula (Optional) The compound formula. You can also include any isotopes that differ from 
the most abundant. For example, methanol with a C-13 isotope would be defined as 
[13]CH3OH.

Default: C10F8

Adduct • Positive polarity mode: +H (default), +CH5, +C2H5,+C3H5,+C4H9, or +NH4
• Negative polarity mode: no adduct (default), –H, or -CH3

m/z The precursor mass (in m/z).

Range: ; default: 271.9867 (positive polarity mode) or 271.9878 (negative polarity 
mode)

RT Time (min) (Retention Time Window mode) The retention time (RT) (in minutes).

Range: 0–999; default: 30

Parameter Description
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Data-Dependent Scans

See the topics:

• Data-Dependent Properties Pane

• Data-Dependent SIM Scan (ddSIM) Properties Pane

• Data-Dependent MS^2 Properties Pane

Data-Dependent Properties Pane

The Data-Dependent Properties pane appears when you select one of these 
boxes in the workflow diagram: Cycle Time (sec), Number of Scans (scans), or 
Scans Per Outcome. The Data-Dependent Properties pane specifies the 
following data-dependent parameters:

• Data-Dependent Mode
• Time between Master Scans (sec)
• Number of Dependent Scans

When you build an MS (full) scan method, the Cycle Time or Scans Per 
Outcome becomes unavailable, depending on whether there are multiple scan 
outcomes and which time or scan box you select. The following table 
summarizes the data-dependent options as they apply toward single or multiple 
scan outcomes from an MS scan.

Window (min) (Retention Time Window mode) The RT window (in minutes).

The mass spectrometer monitors transitions only within the time window, which is 
centered around the retention time, and automatically updates the time during 
acquisitions due to chromatographic changes.

Range: 0–999; default: 60

t start (min) (Start/End Time mode) The time (in minutes) when the experiment starts.

Range: 0–60; default: 0

t stop (min) (Start/End Time mode) The time (in minutes) when the experiment ends.

Range: 0–60; default: 60

Parameter Description
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Data-Dependent SIM Scan (ddSIM) Properties Pane

A Data-Dependent SIM (ddSIM) scan is a selected ion monitoring (SIM) scan 
type scan that the system performs on ions that satisfy the data-dependent 
rules.

Data-Dependent MS^2 Properties Pane

The Data-Dependent MS2 scan is a real-time, automated MS/MS (ddMS2) 
scan that uses specified criteria to select one or more ions of interest for 
subsequent analysis.

Select box Data-Dependent Mode options

Cycle Time (sec) • Single outcome experiment: 

– Cycle Time (default)

– Number of Scans

• Multiple outcome experiment:

– Cycle Time (default)

– Number of Scans

– Scan Per Outcome

Scans box • Number of Scans

• Scans Per Outcome

Note  One data-dependent scan can follow only a Full or SIM master scan.

Tip  

• Point to a parameter name to display its description.

• Changed parameters appear in bold type. A red border around a 
parameter box indicates that the value is out of range. For the valid 
range, point to the parameter name. If you enter a value that is outside 
the recommended range, the box border turns yellow; see Applying 
Parameter Recommendations.
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Filters

The filter types (filters, triggers, and alternate precursor ion sorts) determine 
which ions pass or do not pass to the next stage (node) of mass analysis. When 
you add an appropriate filter to the experiment workflow, which can be above 
or below a scan node, Method Editor displays its properties pane, which is 
where you can modify the filter parameters.

See these topics: 

• Branching Filter Logic

• Summary of Filter Usage

• Precursor Selection Range Properties Pane

• Intensity Properties Pane

• Precursor Fit Properties Pane

• Dynamic Exclusion Properties Pane

• Targeted Inclusion Filters

• Targeted Exclusion Filters

• Apex Detection Properties Pane

• Alternate Precursor Sorts Pane

Branching Filter Logic

Depending on its location in the workflow, a filter acts as either a prefilter 
(applied toward all outcomes [branches] that follow) or a postfilter (applied 
toward a specific outcome [branch]). If a workflow does not have multiple 
outcomes after a filter, the filter acts as a prefilter only. If you add dependent 
scans after a filter, the original filter does not move and acts as a prefilter. 
Figure 6 shows how the Method Editor uses Boolean AND/OR logic to 
process filter groups located above a data-dependent scan.

Figure 6. Example of branching filter logic

Note  The Method Editor deactivates all filters that are not appropriate for 
the workflow.
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Summary of Filter Usage

The following table summarizes which filter types are available to append to 
the various scan types.

Precursor Selection Range Properties Pane

The Precursor Selection Range Properties pane sets up a precursor selection 
range filter. By using this filter, you can select precursors from a narrower range 
than the scanned range. You can set a mass-to-charge ratio selection range 
(m/z). After an MSn scan, you can set a range that is relative to the precursor 
ion (%). You can add a precursor selection range filter after any scan.

Parameters in the Precursor Selection Range Properties Pane

Filter types Scan types

MS tSIM tMS2 ddSIM ddMS2

Precursor Selection Range 
Properties Pane

–

Intensity Properties Pane –

Precursor Fit Properties Pane

Dynamic Exclusion Properties 
Pane

–

Targeted inclusion

Targeted mass –

Targeted mass difference –

Targeted isotopic ratio –

Targeted exclusion

Targeted Exlcusion - 
Targeted Mass Exclusion 
Properties Pane

–

Apex detection – – – –

Alternate Precursor Sorts Pane – – –

Note  You cannot set the precursor selection range outside of the scan 
range. 

Parameter Description

Mass Range (m/z) The precursor selection mass range in which to perform the 
data-dependent scans. 

The MS removes all precursor peaks that are outside of this mass 
range. 

Range: Up to the scan range of the Master Scan or the Data 
Dependent Scan which this Filter is appended.
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Related Topics

• Summary of Filter Usage

Intensity Properties Pane

The intensity filter selects only ions with signal intensities above the signal 
intensity threshold or within an intensity range.

The Intensity Properties pane sets up an intensity filter, which selects only ions 
with signal intensities above the signal intensity threshold or within an 
intensity range.

Parameters in the Intensity Properties Pane

Related Topics

• Summary of Filter Usage

Precursor Fit Properties Pane

The Precursor Fit Filter provides a comparison of the theoretical precursor ion 
isotopic envelope to the observed envelope.

The Precursor Fit (normalized between the theoretical and observed envelopes 
within the Fit Window) must be above the Fit Threshold to pass the Filter and 
trigger a data-dependent scan. This is used to prevent dependent scans when 
there is a disagreement between the theoretical precursor envelope and what is 
observed inside the isolation window.

Select master scan (Full Scan or tSIM scan). Then append a data-dependent 
scan (ddMS2 or ddSIM).

Parameter Description

Filter Type • Intensity Threshold: The intensity threshold value. 
Range: 0 to 1.0 × 1020; default: 5.0 × 103 

• Intensity Range: The signal intensity range that triggers a 
data-dependent scan. 

– Minimum value: 0–1.0 × 1020; default: 5.0 × 103 

– Maximum value: 0–1.0 × 1020; default: 1.0 × 1020 
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Parameters in the Charge State Properties Pane

Related Topics

• Summary of Filter Usage

Dynamic Exclusion Properties Pane

The Dynamic Exclusion Properties pane sets up a dynamic exclusion filter. For 
a preselected length of time, the dynamic exclusion filter prevents an ion from 
triggering a data-dependent scan after it has already triggered a data-dependent 
scan. Dynamic exclusion is valuable if the mass spectrometer has obtained a 
sufficient amount of data on an ion or if the base peak corresponds to a 
contaminant or an ion of non-interest.

If you use the dynamic exclusion filter and if the mass spectrometer performs a 
data-dependent scan on an ion, that ion moves to the pre-exclusion list (a 
temporary reject mass list) for a user-specified period of time. Then, when the 
mass spectrometer performs another data-dependent scan on another ion, that 
ion also moves to the dynamic exclusion Parameters in the Dynamic Exclusion 
Properties Pane.

Parameter Description

Fit Threshold (%) Determines where the dependent scan does not trigger until above 
a specified purity threshold.

Range: 0-100; default: 70

Purity Window (m/z) The purity window is recommended to be the same size as the 
isolation window of the dependent scan. If there are multiple 
dependent scans for single precursor filter, the recommendation 
should be that the fit window is the same size as the largest 
isolation window.

Range: 0.4 - 50 m/z; default: 2

Note  If the isolation window size in the dependent scan(s) does not match 
the fit window size, the fit calculation will not match that of what is 
isolated. Isolation Offset should not be used when using Theoretical 
Precursor Fit Filter.

Parameter Description

Dynamic Exclusion Mode The filter mode is Auto (default) or Custom.

Exclude After n Times (Custom dynamic exclusion mode) The number of times (counts) that an ion may be 
selected as a data-dependent ion before it goes on the dynamic exclusion list.

Range: 1–100; default: 1
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Share dynamic exclusion 
list with other selected 
dynamic exclusion filters

Note  The Checkbox, “Share dynamic exclusion list with other selected dynamic 
exclusion filters” is only available where there are multiple Dynamic Exclusion Filters 
present in both the (Auto and Custom mode).

When multiple experiments are used, a precursor excluded in one experiment is also 
excluded in the subsequent experiment. Any modifications to one selected filter 
automatically applies these changes to the other selected filters.

Exclusion Duration (s) (Custom dynamic exclusion mode) The number of seconds that an ion stays on the 
dynamic exclusion list.

Ions on the dynamic exclusion list do not trigger dependent scans.

Range: 0–6000; default: 60

Mass Tolerance

Mass Tolerance (Custom dynamic exclusion mode) Defines how close a measured mass must be to the 
mass in the mass list to be considered the same mass.

• ppm (default): The low and high values of the mass tolerance width in parts per 
million (ppm) of the reference mass.

You can specify the mass tolerance width as a percent value of the reference mass by 
first selecting the ppm option, and then type the appropriate values in the Low box 
and High box. The mass tolerance is expressed in ppm. When you select ppm, the 
size of the window around the reference mass is proportional to the m/z of the 
reference mass.

• m/z: The low and high values of the mass tolerance width in m/z.

You can specify the mass tolerance width as a m/z value first by selecting the m/z 
option, and then type the appropriate values in the Low Mass Delta box and High 
Mass Delta box. When you select m/z, the size of the window around the reference 
mass remains the same, regardless of the m/z of the reference mass.

Low Mass Delta The low side of the mass tolerance width window.

The low value defines how far below the reference mass the window starts on the 
low-mass side of the reference peak.

Range, ppm: 0.01–1 000 000.00; default: 5 
Range, m/z: 0.01–100.00; default: 0.5

Parameter Description
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Related Topics

Summary of Filter Usage

Targeted Inclusion Filters

See these topics:

• Targeted Inclusion - Targeted Mass Properties Pane

• Targeted Inclusion - Targeted Mass Difference Properties Pane

• Targeted Inclusion - Targeted Isotopic Ratio Properties Pane

Targeted Inclusion - Targeted Mass Properties Pane

The Targeted Mass Properties pane sets up a targeted inclusion mass filter, 
which selects only the peaks of ions that are in the target mass list. You create a 
target mass list by entering masses and charges in the Mass List table. You can 
also import the settings from (or export them to) a CSV, a TXT, or an XML 
file.

Parameters in the Targeted Mass Properties Pane

High Mass Delta The high side of the exclusion mass width window.

The high value defines how far above the reference mass the mass tolerance window 
extends on the high-mass side of the reference peak.

Range, ppm: 0.01–1 000 000.00; default: 5 
Range, m/z: 0.01–100.00; default: 0.5

Exclude Isotopes (Default) Excludes the ion cluster isotopes.

When you select this feature, the Dynamic Exclusion filter groups the peaks together as 
a cluster and returns only the most intense ion, which is then targeted by subsequent 
dependent scans. Otherwise, the filter adds only the targeted m/z to the dynamic 
exclusion list. 

Parameter Description

Parameter Description

Time Mode • Start/End Time
• Retention Time Window (default)
• Unscheduled

Note  This option is available only if the filter follows an 
allowable master scan.
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Include Intensity 
Threshold

When enabled, a new column Intensity Threshold appears in the 
Mass List Table below. You can define individual intensity 
thresholds per Targeted Mass. If the measured intensity is less than 
this threshold value, the ion is not targeted for data-dependent 
analysis.

Mass List Type m/z & z (default)

Mass List table

Use the Mass List table to create a mass list for targeted inclusion. The maximum number of 
entries is 150 000 records per file.

Compound (Optional) The name of the ion.

Formula (Optional) (m/z & z and M & z range options) The compound 
formula (for example, OFN).

You can also include any isotopes that differ from the most 
abundant. For example, methanol with a C-13 isotope would be 
defined as [13]CH3OH.

Default: OFN

Adduct (m/z & z option)

• Positive ion mode: no adduct, +H (default), +CH5, +C2H5, 
+C3H5, +C4H9, and +NH4

• Negative ion mode: no adduct (default), –H and –CH3

m/z (m/z and m/z & z options) The mass spectrometer triggers on the 
m/z with the specified mass, regardless of its charge.

Range: 1–100 000; default: 271.9867 (positive polarity mode) 
and 271.9878 (negative polarity mode)

z (m/z & z option) The molecular ion charge value.

Range: 0–24; default: 1

t start (min) (Optional) The scan start time.

Range: 0–60; default: 0

t stop (min) (Optional) The scan stop time.

Range: 0–60; default: 60

Intensity Threshold (Optional) The signal intensity value that the specified m/z value 
must meet or exceed to be included in the mass list.

Default: 0

Parameter Description
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Mass Tolerance

Mass Tolerance Defines how close a measured mass must be to the mass in the 
mass list to be considered the same mass.

• ppm: The low and high values of the mass tolerance width in 
parts per million (ppm) of the reference mass. This option is 
appropriate for the Orbitrap mass analyzer because the peak 
width is proportional to the m/z.

You can specify the mass tolerance width as a percent value of 
the reference mass: first select the ppm option, and then type 
the desired values in the Low box and High box. The mass 
tolerance is expressed in parts per million (ppm). When you 
select ppm, the size of the window around the reference mass 
is proportional to the m/z of the reference mass.

• m/z (default): The low and high values of the mass tolerance 
width in m/z. This option is appropriate for the ion trap mass 
analyzer because the peak width is constant.

You can specify the mass tolerance width in m/z: first select 
the m/z option, and then type the desired values in the Low 
Mass Delta box and High Mass Delta box. When you select 
m/z, the size of the window around the reference mass remains 
the same regardless of the m/z of the reference mass. 

Low Mass Delta The low side of the mass tolerance width window.

The low value defines how far below the reference mass the 
window starts on the low-mass side of the reference peak.

Range, ppm: 0.01–1 000 000; default: 25 
Range, m/z: 0.01–100; default: 0.5

High Mass Delta The high side of the mass tolerance width window.

The high value defines how far above the reference mass the mass 
tolerance window extends on the high-mass side of the reference 
peak.

Range, ppm: 0.01–1 000 000; default: 25 
Range, m/z: 0.01–100; default: 0.5

Set Collision Energy 
per Compound Type

Select the, Collision Energy per Compound check box. When 
checked, a new column “HCD Collision Energy” appears in the 
Mass List Table above. The Collision Energy Type (Absolute in 
Volt) comes from the data dependent Scan below.

Perform dependent 
scan on most intense 
ion, if no targets are 
found

Select the check box to do data dependent scan on the most 
intense ions if none of the target ions were found. If there is 
enough cycle time, data dependent experiment is performed on 
other ions that are present in the master scan (If idle, pick others). 

Parameter Description
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Related Topics

• Summary of Filter Usage

Targeted Inclusion - Targeted Mass Difference Properties Pane

The Targeted Mass Difference Properties pane sets up a target mass difference 
filter. For subsequent scans, this filter selects only ions that have one or two 
corresponding peaks with mass differences in the target mass list. There are 
several options that determine which ions to use for subsequent scans.

You create a target mass list by entering mass differences, not the m/z, in the 
Mass List table. You can also import the settings from (or export them to) a 
CSV, a TXT, or an XML file.

Parameters in the Targeted Mass Difference Properties Pane

Parameter Description

Number of Precursors 
in the Targeted Group

• (n = 2) Proceeds to the next scan if the mass spectrometer 
finds two peaks in the spectrum that have a mass difference, 
Delta M1 (in Daltons). 

• (n = 3) Proceeds to the next scan if the MS finds three peaks: 
the two peaks with the lowest mass separated by Delta M1, 
and the lowest and highest peaks separated by Delta M2.

Values: n = 2 or 3; default: n=2

Note  The system calculates the m/z of the ions. 

Mass List table

Uses the Mass List table to create a mass list for targeted mass difference inclusion. The 
maximum number of entries is 30 000.

Compound (Optional) The name of the ion.

Formula (Optional) The compound formula (for example, C2H4).

You can also include any isotopes that differ from the most 
abundant. For example, methanol with a C-13 isotope would be 
defined as [13]CH3OH.

Delta M1 The mass difference (in Daltons) between the peaks in the doublet 
(for n = 2) or between the lowest mass peak and second lowest 
mass peak in the triplet (for n = 3). For example, when using 
methane as CI reagent gas, Delta M1 is the difference between 
[M+H]+ and [M+C2H5]+ = C2H4.

Range: 0–2000; default: 28.0313
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Delta M2 The mass difference (in Daltons) between the lowest and highest 
mass peaks in the triplet, with Delta M2 ≥ Delta M1.

Range: 0–2000; default: 40.0313

Note  This option is available only if the number of precursors 
in the target group is n = 3.

Intensity range

Partner Intensity Range 
Relative to the Most 
Intense Precursor (%)

The intensity ratio (as a percentage) of the partner ion signal 
intensity to the most intense precursor ion signal intensity that 
must be exceeded to trigger subsequent analysis.

Range: 0–100; default: 10–100

Mass tolerance

Mass Tolerance Defines how close a measured mass must be to the mass in the 
mass list to be considered the same mass.

• ppm (default): The low and high values of the mass tolerance 
width in parts per million (ppm) of the reference mass. This 
option is appropriate for the Orbitrap mass analyzer because 
the peak width is proportional to the m/z.

You can specify the mass tolerance width as a percent value of 
the reference mass: first select the ppm option, and then type 
the desired values in the Low box and High box. The mass 
tolerance is expressed in parts per million (ppm). When you 
select ppm, the size of the window around the reference mass 
is proportional to the m/z of the reference mass.

• m/z: The low and high values of the mass tolerance width in 
m/z. This option is appropriate for the ion trap mass analyzer 
because the peak width is constant.

You can specify the mass tolerance width in m/z: first select 
the m/z option, and then type the desired values in the Low 
box and High box. When you select m/z, the size of the 
window around the reference mass remains the same 
regardless of the m/z of the reference mass.

Low Mass Delta The low side of the mass tolerance width window.

The low value defines how far below the reference mass the 
window starts on the low-mass side of the reference peak.

Range, ppm: 0.01–1 000 000; default: 10 
Range, m/z: 0.01–100; default: 0.5

Parameter Description
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Related Topics

• Summary of Filter Usage

Targeted Inclusion - Targeted Isotopic Ratio Properties Pane

The Targeted Isotopic Ratio Properties pane sets up a targeted isotopic ratio 
inclusion filter, which triggers the next data-dependent scan only if the system 
detects an ion with the isotopic mass difference and ratio from the list. You can 
also import the settings from (or export them to) a CSV, a TXT, or an XML 
file.

Parameters in the Targeted Isotopic Ratio Properties Pane

High Mass Delta The high side of the mass tolerance width window.

The high value defines how far above the reference mass the mass 
tolerance window extends on the high-mass side of the reference 
peak.

Range, ppm: 0.01–1 000 000; default: 10 
Range, m/z: 0.01–100; default: 0.5

Subsequent scans

Perform Subsequent 
Scan On:

For n = 2, the options are as follows:

• Most Intense Ion in the Pair (default)
• Lowest m/z Ion in the Pair
• Highest m/z Ion in the Pair
• Both Ions in the Pair

For n = 3, the options are as follows: 

• Most Intense Ion in the Triplet (default)
• Lowest m/z Ion in the Triplet
• All Ions in the Triplet

Parameter Description

Parameter Description

Mass List table

Delta M The mass difference (in Daltons) between the monoisotopic peak 
and the next isotopic peak.

Range: –2000 to +2000; default: 1.1

Expected Ratio The isotopic intensity ratio (dimensionless).

Range: 0–1; default: 0.8

Compound (Optional) The name of the ion. 



Method Editor Application

4-54 Orbitrap Exploris GC and Orbitrap Exploris GC 240 Software Manual (P/N BRE0063678, Revision C) Thermo Scientific

Ratio and Mass Tolerances

Ratio Tolerance (%) Defines how close (as a percentage) an isotopic ratio must be to 
the expected ratio in the mass list to be considered the same ratio.

Range: 0.001–100; default: 5

IMPORTANT  The ratio tolerance is a percentage. For example, a 
ratio of 0.8 and a tolerance of 5 implies that the ratio must be 
within 0.8 ± 5/100 = 0.75 to 0.85 to be considered the same 
ratio as 0.8.

Mass Tolerance Defines how close a measured mass must be to the mass in the 
mass list to be considered the same mass.

• ppm (default): The low and high values of the mass tolerance 
width in parts per million (ppm) of the reference mass. This 
option is appropriate for the Orbitrap mass analyzer because 
the peak width is proportional to the m/z.

You can specify the mass tolerance width as a percent value of 
the reference mass: first select the ppm option, and then type 
the desired values in the Low box and High box. The mass 
tolerance is expressed in parts per million (ppm). When you 
select ppm, the size of the window around the reference mass 
is proportional to the m/z of the reference mass.

• m/z: The low and high values of the mass tolerance width in 
m/z. This option is appropriate for the ion trap mass analyzer 
because the peak width is constant.

You can specify the mass tolerance width in m/z: first select 
the m/z option, and then type the desired values in the Low 
box and High box. When you select m/z, the size of the 
window around the reference mass remains the same 
regardless of the m/z of the reference mass.

Low Mass Delta The low side of the mass tolerance width window.

The low value defines how far below the reference mass the 
window starts on the low-mass side of the reference peak.

Range, ppm: 0.01–1 000 000; default: 10 
Range, m/z: 0.01–100; default: 0.5

High Mass Delta The high side of the mass tolerance width window.

The high value defines how far above the reference mass the mass 
tolerance window extends on the high-mass side of the reference 
peak.

Range, ppm:  0.01–1 000 000; default: 10 
Range, m/z: 0.01–100; default: 0.5

Parameter Description



Method Editor Application

Thermo Scientific Orbitrap Exploris GC and Orbitrap Exploris GC 240 Software Manual (P/N BRE0063678, Revision C) 4-55

Related Topics

• Summary of Filter Usage

Targeted Exclusion Filters

See this topic:

• Targeted Exlcusion - Targeted Mass Exclusion Properties Pane

Targeted Exlcusion - Targeted Mass Exclusion Properties Pane

The targeted mass exclusion filter removes the peaks of ions that you list in the 
mass list. You create a mass list by entering masses and charges in the Mass List 
table. You can also import the settings from (or export them to) a CSV, a TXT, 
or an XML file.

Parameters in the Targeted Mass Exclusion Properties Pane

Parameter Description

Time Mode • Start/End Time
• Retention Time Window (default)
• Unscheduled

Mass List table

You use the Mass List table to create a mass list for targeted inclusion. The maximum number of entries is 30 000.

Compound (Optional) The name of the ion.

Default: OFN

Formula (Optional) The compound formula.

Default: C10F8

Adduct • Positive polarity mode: +H (default), +CH5,+C3H5,+C3H5,+C4H9, or +NH4
• Negative polarity mode: no adduct (default), –H or –CH3

m/z The precursor mass (in m/z).

Range: ; default: 271.9867 (positive polarity mode) or 271.9878 (negative polarity 
mode)

z The expected charge state of the precursor ion, which is used to determine the collision 
energy or reaction times.

Default: 1

t start (min) (Start/End Time mode) The time (in minutes) when the experiment starts.

Range: 0–60; default: 0

t stop (min) (Start/End Time mode) The time (in minutes) when the experiment ends.

Range: 0–60; default: 60
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Related Topics

• Summary of Filter Usage

RT Time (min) (Retention Time Window mode) The retention time (RT) (in minutes).

Range: 0–999; default: 30

Window (min) (Retention Time Window mode) The RT window (in minutes).

The MS monitors transitions only within the time window, which is centered around 
the retention time, and automatically updates the time during acquisitions due to 
chromatographic changes.

Range: 0–999; default: 60

Mass Tolerance

Mass Tolerance (Custom dynamic exclusion mode) Defines how close a measured mass must be to the 
mass in the mass list to be considered the same mass.

• ppm (default): The low and high values of the mass tolerance width in parts per 
million (ppm) of the reference mass.

You can specify the mass tolerance width as a percent value of the reference mass by 
first selecting the ppm option, and then type the appropriate values in the Low box 
and High box. The mass tolerance is expressed in ppm. When you select ppm, the 
size of the window around the reference mass is proportional to the m/z of the 
reference mass.

• m/z: The low and high values of the mass tolerance width in m/z. 

You can specify the mass tolerance width as an m/z value first by selecting the m/z 
option, and then type the appropriate values in the Low box and High box. When 
you select m/z, the size of the window around the reference mass remains the same, 
regardless of the m/z of the reference mass.

Low Mass Delta The low side of the mass tolerance width window.

The low value defines how far below the reference mass the window starts on the 
low-mass side of the reference peak.

Range, ppm: 0.01–1 000 000.00; default: 5 
Range, m/z: 0.01–100.00; default: 0.5

High Mass Delta The high side of the mass tolerance width window.

The high value defines how far above the reference mass the mass tolerance window 
extends on the high-mass side of the reference peak.

Range, ppm: 0.01–1 000 000.00; default: 5 
Range, m/z: 0.01–100.00; default: 0.5

Parameter Description
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Apex Detection Properties Pane

The Apex Detection Properties pane sets up chromatographic peak apex 
detection to trigger data-dependent scans. You obtain the highest quality data 
in the shortest period of time by deferring data acquisition until near the apex 
of a chromatographic peak.

The use of apex detection provides numerous benefits for data-dependent 
GC/MS/MS, including the following:

• Improved MS/MS quality and signal levels

• Shorter ion injection times

• Reduced MS/MS acquisition of chemical background

• Less dependence on static or dynamic exclusion lists 

• Reduced re-triggering of scans on tailing chromatographic peaks 

Parameters in the Apex Detection Properties Pane

Alternate Precursor Sorts Pane

The Alternate Precursor Sorts filter contains two filters that can be added to 
data-dependent experiments (ddMS2 and ddSIM).

Parameter Description

Desired Apex Window 
(%)

The apex triggering window (as a percentage of the peak width).

The MS fits Gaussian functions to the extracted ion 
chromatograms and, from the functions and the expected peak 
width, determines whether the chromatogram is within the 
triggering window. If it is and the signal is above the threshold, the 
MS performs a data-dependent scan on that ion.

Range: 0–100; default: 30
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Parameters in the Alternate Precursor Sorts Pane

Related Topics

Summary of Filter Usage

Using the Experiment Templates
Use the left-side Templates View toolbar ( ) to select predefined, 
application-specific System Templates. You can then modify the experiment 
parameters in the properties pane. You can also create a custom workflow 
template and save it as an EXP file. 

For more information about these templates and experiments, and for 
additional templates, search the Orbitrap Science Library database at 
www.planetorbitrap.com/library.

See these topics: 

• Saving Custom Templates

• System Templates

• Additional Settings

Saving Custom Templates

You can modify system templates and save them under new names. 

To save a custom template

1. In the Templates View toolbar, click Save as Template and browse to the 
destination folder. 

2. Type a name for the template and click Save. 

Parameter Description

Sort by Intensity The instrument sorts the precursor ions according to their 
intensity-per-precursor priority. The following options are 
available:

• Most Intense: the instrument sorts the precursor ions from 
highest to lowest intensity. (Default)

• Least Intense: the instrument sorts the precursor ions from 
lowest to highest intensity.

Sort by m/z The instrument sorts the precursor ions according to their 
charge-per-precursor priority. The following options are available:

• Highest m/z: the instrument sorts the precursor ions from 
highest to lowest m/z. (Default)

• Lowest m/z: the instrument sorts the precursor ions from 
lowest to highest m/z. 

http://www.planetorbitrap.com/library
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3. A popup message “Save Method Template” appears.

4. Select an option to save a template:

a. Current Experiment Only: If there are two or more experiments in the 
method timeline, only the marked experiment is saved as Method 
Template.

b. All Experiments: If there are two or more experiments in the method 
timeline, all experiments in the method Timeline is saved as Method 
Template.

System Templates

When you select an application mode on the Global Parameters or Scan 
Parameters page, the Method Editor changes the list of displayed system 
templates. Descriptions of the templates for various market segment follows. 
Experimental descriptions and instrument parameters, including links to 
application or technical notes or other supplemental material are included.

 

Tip  Check box Include Current Global Parameters in the Template by 
default is inactive. Only Scan Parameters of the method are saved when 
checked (active). Scan Parameters and Global Parameters (such as ion 
source settings) are saved in the template.

Note  You can import the template at a later time by selecting My 
Experiments, and then select the template.

Template Category Experiment Description
Instrument Settings 
and Supplemental 
Material

Categories: Extractables and Leachables (E&L), Food Safety and Environmental, Persistent 
Organic Pollutants (POPs), Impurity Testing, Metabolomics, Anti-Doping Control, Flavor and 
Fragrances, PCI Data Dependent MSMS, and RunStart Calibration

Extractables and 
Leachables (E&L)

E&L EI Fullscan A EI full scan acquisition method for 
extractables and leachables 
applications consisting of a 
high-resolution full scan.

E&L PCI Fullscan A PCI full scan acquisition method to 
confirm extractables and leachables 
consisting of a high-resolution 
PCI full scan.

http://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10731-gc-ms-orbitrap-four-fold-soil-contaminants-an10731-en.pdf
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Food Safety and 
Environmental

Contaminants EI Full Scan A particular EI full scan acquisition 
method for soil contaminants (PAHs, 
PCBs) applications consisting of a 
high-resolution full scan.

AN10731 
(instrument settings); 
AN10741; TN10728

Unknown Confirmation 
PCI Full Scan

A particular PCI full scan acquisition 
method to confirm unknown 
compounds consisting of a 
high-resolution PCI full scan.

Unknown Identification 
PCI ddMSMS

A particular data dependent MS/MS 
method using positive chemical 
ionization to identify unknown 
compounds.

Template Category Experiment Description
Instrument Settings 
and Supplemental 
Material

http://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10731-gc-ms-orbitrap-four-fold-soil-contaminants-an10731-en.pdf
http://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10731-gc-ms-orbitrap-four-fold-soil-contaminants-an10731-en.pdf
http://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10731-gc-ms-orbitrap-four-fold-soil-contaminants-an10731-en.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10741-gc-ms-enhanced-quant-performance-for-testing-labs-an10741-en.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10741-gc-ms-enhanced-quant-performance-for-testing-labs-an10741-en.pdf
http://assets.thermofisher.com/TFS-Assets/CMD/Technical-Notes/tn-10728-gc-ms-pahs-injections-pcbs-soil-tn10728-en.pdf
http://assets.thermofisher.com/TFS-Assets/CMD/Technical-Notes/tn-10728-gc-ms-pahs-injections-pcbs-soil-tn10728-en.pdf
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Persistent Organic 
Pollutants (POPs)

 

Dioxin EI SIM • Dioxin SIM 30eV Column 
similar to TG-Dioxin

• Dioxin SIM 30eV Column 
similar to TR-Dioxin 5MS

These two templates use different 
retention time windows because of 
slight differences in column polarity. 

If a TR-Dioxin 5MS column or a 
similar 5MS phase column is used for 
analysis, TCDD is expected to elute 
after 25 minutes. In this case, the 
template “Dioxin SIM 30eV Column 
similar to TR-Dioxin 5MS” should 
be applied. Adjust individual RT 
windows as necessary based on system 
performance.

If a TG-Dioxin column is used, the 
template “Dioxin SIM 30eV Column 
similar to TG-Dioxin” should be 
applied, as retention times will shift 
to earlier elution. 

Note  Recommended for dioxin 
analysis.

Dioxin analysis benefits from using 
lower electron energies to achieve 
better sensitivity. Different 
instruments may be optimized at 
slightly different low electron 
energies, so the instrument must be 
sequentially tuned from 50 eV down 
to 30 eV to determine the optimal 
value, rather than simply applying 
30 eV from the template. 

See also VeV Tuning.

Dioxin-like PCBs 
EI SIM_35eV

Similar to dioxin analysis, lower 
electron energy provides improved 
sensitivity for dioxin-like PCBs. 
Different instruments may be 
optimized at slightly different 
low-electron-energy settings. The 
electron energy value specified in the 
template should be adjusted as 
needed following instrument tuning.

See also VeV Tuning.

Template Category Experiment Description
Instrument Settings 
and Supplemental 
Material
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PBDEs EI FullScan and 
SIM_35eV

EI full scan identification of PBDEs 
followed by a SIM scan at 35 eV.

Different instruments may be 
optimized at slightly different 
low-electron-energy settings. The 
electron energy value specified in the 
template should be adjusted as 
needed following instrument tuning.

AN10644 
(instrument settings); 
AN10623. See also 
VeV Tuning.

Impurity Testing

Nitrosamines EI Full Scan 
and SIM

A particular EI acquisition method 
for nitrosamine applications 
consisting of a high-resolution full 
scan and a SIM scan.

AN10753 
(instrument settings).

Impurity EI Full Scan A particular EI full scan acquisition 
method for impurities consisting of a 
high-resolution full scan at 70 eV.

Unknown Confirmation 
PCI Full Scan

A particular PCI full scan acquisition 
method to confirm unknown 
compounds in the impurities market 
consisting of a high-resolution PCI 
full scan.

Unknown Identification 
PCI ddMSMS

A particular data-dependent MS/MS 
method using positive chemical 
ionization to identify unknown 
compounds in the impurities market.

Metabolomics

Metabolomics Profiling EI 
Full Scan

A particular EI full scan acquisition 
method for metabolomics 
applications consisting of a 
high-resolution full scan.

AN10594; AN10457

Metabolomics PCI Full 
Scan

A particular PCI full scan method 
using positive chemical ionization to 
identify unknown compounds in the 
metabolomics market.

Metabolomics PCI 
ddMSMS

A particular data-dependent MS/MS 
method using positive chemical 
ionization to identify unknown 
compounds in the metabolomics 
market.

Template Category Experiment Description
Instrument Settings 
and Supplemental 
Material

https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10644-gc-ms-pbde-environmental-samples-an10644-en.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10644-gc-ms-pbde-environmental-samples-an10644-en.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10623-gc-ms-pops-penguin-blood-an10623-en.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10623-gc-ms-pops-penguin-blood-an10623-en.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10753-gc-ms-nitrosamines-pharmaceuticals-an10753-en.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10753-gc-ms-nitrosamines-pharmaceuticals-an10753-en.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10594-gc-ms-ms-synthetic-biology-an10594-EN.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10594-gc-ms-ms-synthetic-biology-an10594-EN.pdf
https://www.thermofisher.com/content/dam/tfs/ATG/CMD/cmd-documents/sci-res/app/ms/GC-MS/AN-10457-GC-MS-Orbitrap-Untargeted-Metabolomics-AN10457-EN.pdf
https://www.thermofisher.com/content/dam/tfs/ATG/CMD/cmd-documents/sci-res/app/ms/GC-MS/AN-10457-GC-MS-Orbitrap-Untargeted-Metabolomics-AN10457-EN.pdf
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Anti-Doping Control

Screening EI Full Scan 30 
eV

A particular EI full scan method at 30 
eV to identify unknown compounds 
in the anti-doping control market.

See Anti-Doping 
Control Template 
Instrument 
Parameters and VeV 
Tuning.

Targeted Screening EI Full 
Scan and SIM 30 eV

A particular EI full scan method 
followed by a SIM scan at 30 eV to 
identify unknown compounds in the 
anti-doping control market.

See VeV Tuning.

Flavor and Fragrances

Screening EI Full Scan 
SPME

A particular EI full scan method 
using the TriPlus SPME Arrow to 
identify unknown compounds in the 
flavor and fragrances market.

AN10273 
(instrument settings); 
AN65914

Flavor and Fragrances PCI 
Full Scan

A particular PCI full scan method 
identify unknown compounds in the 
flavor and fragrances market.

Allergens Targeted 
Screening EI Full Scan and 
SIM

A particular targeted EI full scan 
method followed by a SIM scan to 
identify allergens in the flavor and 
fragrances market.

AN10691(instrumen
t settings)

PCI Data Dependent MSMS

PCI Methane MSMS This data dependent positive 
chemical ionization scan can be used 
for all the ddMSMS PCI scans using 
methane as a chemical ionization gas.

Template Category Experiment Description
Instrument Settings 
and Supplemental 
Material

http://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10723-gc-ms-untargeted-authentication-spices-herbs-an10723-en.pdf
http://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10723-gc-ms-untargeted-authentication-spices-herbs-an10723-en.pdf
http://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-65914-gc-ms-orbitrap-exploris-intelligent-omics-food-an65914-en.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10691-gc-ms-fragrance-allergens-an10691-en.pdf
https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-10691-gc-ms-fragrance-allergens-an10691-en.pdf
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Additional Settings

This section contains supplemental information for some of the system 
templates.

VeV Tuning

The instrument can robustly auto tune from 15 eV-70 eV. 

To perform a VeV tune

1. Narrow down the scan range to gain more signals around the selected mass 
(for example, 450–550 amu) under Define Scan. 

2. Select a higher mass such as m/z 502 under the Optimization tab. 

3. Start Auto Tune at 70 eV, and then steadily decrease electron energy to the 
one for data acquisition (70 eV > 50 eV > 30 eV > 20 eV). 

RunStart Calibration

RunStart Mass Calibration This template is an alternative to the 
"RunStart" mode in Lock Mass 
Correction in the global settings. 
The parameters are set values that are 
suitable for a GC column ≥15 m. 
To change or edit the "RunStart" 
mode parameters, use the "RunStart 
Mass Calibration" template to adjust 
parameters based on different 
application needs. 

Note  1. The 0.4 min void time is 
typically good enough for a GC 
column ≥15 m before the solvent 
elutes. If a column used is <15 m, 
the void time needs to be adjusted 
according to the void time shown 
on GC touchscreen. And the stop 
time in the filament power table, 
calibration gas table, and lock mass 
fullscan also need to be adjusted 
accordingly. 

2. The lock masses in the table can 
be edited. Please make sure the 
added ions are present in the 
calibration gas spectrum with 
enough intensity as lock masses. 

Template Category Experiment Description
Instrument Settings 
and Supplemental 
Material
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4. Repeat the auto tune until the signal increase is less than 5% before 
decreasing the electron energy to get optimal parameters.

5. If an electron energy below 15eV is necessary for data acquisition, first 
complete an auto tune at 15eV, and then set the electron energy to the 
desired value for data acquisition under the Optics tab, then click Apply.

Anti-Doping Control Template Instrument Parameters

Use the GC and autosampler parameters for the anti-doping system 
templates.below relate to the anti-doping control market. 

Note  The lowest electron energy that can be set on the instrument is 8 eV

TRACE 1310 GC Parameters

Injection Volume (μL) 1.8

Liner Precision split with wool

Column 1 ms, 17 m × 0.20 mm × i.d. × 0.10 μm 

Inlet Module TSI and SSL

Inlet Mode Split

Inlet (°C) 300

Split Ratio 7:1

Carrier Gas Helium

Carrier Mode Constant Pressure (18 psi)

Oven Temperature Program

Rate (°C/min)  Temperature (°C) Hold Time (min)

1 3 181 0

2 3 230 0

3 40 310 2
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G
Glossary

This section lists and defines terms used in this manual. It also includes acronyms, metric prefixes, symbols, and 
abbreviations.

A

A  ampere

AC  alternating current

ADC  analog-to-digital converter; a device that converts 
data from analog to digital form.

adduct ion  An ion formed by the joining together of 
two species, usually an ion and a molecule, and often 
in the ion source, to form an ion containing all the 
constituent atoms of both species. 

AGC™  See Automatic Gain Control™ (AGC).

atomic mass unit  Atomic Mass Unit (u) defined by 
taking the mass of one atom of carbon-12 as being 
12 u; unit of mass for expressing masses of atoms or 
molecules.

Automatic Gain Control™ (AGC)  Sets the ion 
injection time to maintain the optimum quantity of 
ions for each scan. With AGC on, the scan function 
consists of a prescan and an analytical scan.

See also ion injection time.

autosampler  The device used to inject samples 
automatically into the inlet of a chromatograph.

B

b  bit

B  byte (8 b)

base peak   The most intense mass peak in the mass 
spectrum. It is used as the base against which the 
intensities of all other peaks are normalized. 

C

°C  degrees Celsius

CE  central electrode (of the Orbitrap analyzer);

European conformity. Mandatory European marking 
for certain product groups to indicate conformity with 
essential health and safety requirements set out in 
European Directives.

centroid data  Data used to represent mass spectral 
peaks in terms of two parameters: the centroid (the 
weighted center of mass) and the intensity. The data is 
displayed as a bar graph. The normalized area of the 
peak provides the mass intensity data. 

See also: centroiding

centroiding  A method used to improve mass spectral 
data quality, get better mass assignments, and reduce 
data file size. Profile data is converted into centroid 
data by a data compression algorithm. 

See also: 
centroid data
profile data.

chemical ionization (CI)  The formation of new 
ionized species when gaseous molecules interact with 
ions. The process can involve transfer of an electron, 
proton, or other charged species between the 
reactants. 

chromatogram  The graphical representation of a 
chemical separation, such as liquid chromatography, 
obtained from an analytical instrument called a 
chromatograph. The result of plotting detector 
response versus time. 

CI  See chemical ionization (CI).

A B C D E F G H I K L M N O P Q R S T U V W X
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CID  See collision-induced dissociation (CID).

cm  centimeter

cm3  cubic centimeter

collision energy  The energy used when ions collide 
with the collision gas. 

See also: 
collision gas
collision-induced dissociation (CID)
normalized collision energy™

collision gas  A neutral gas used to undergo collisions 
with ions.

collision-induced dissociation (CID)  A method of 
fragmentation where molecular ions are accelerated to 
high-kinetic energy and then allowed to collide with 
neutral gas molecules such as helium or nitrogen. The 
collisions break the bonds and fragment the ions into 
smaller pieces.

comma-separated values text file  A comma-delimited 
text file. The extension of a comma-separated values 
text file is .csv. This file format can be read by a text 
editor program, such as Microsoft Notepad, or by a 
spreadsheet program, such as Microsoft Excel™. 

CPU  central processing unit (of a computer)

C-Trap  curved linear trap

<Ctrl>  control key on the terminal keyboard

D

d  depth

Da  dalton

DAC  digital-to-analog converter

damping gas  Helium gas introduced into the ion trap 
mass analyzer that slows the motion of ions entering 
the mass analyzer so that the ions can be trapped by 
the RF voltage fields in the mass analyzer.

Data Dependent experiment  A real-time, automated 
experiment that uses specified criteria to select one or 
more ions of interest for subsequent analysis, such as 
MS/MS or ZoomScan.

data-dependent scan  A scan mode that uses specified 
criteria to select one or more ions of interest on which 
to perform subsequent scans, such as MS/MS or 
ZoomScan. 

DC  direct current

DS  data system

DSP  digital signal processor

E

ECD  Electron capture dissociation (ECD).

EI  electron ionization

eV  Electron Volt. The energy gained by an electron that 
accelerates through a potential difference of one volt.

expected RT  The expected retention time (RT) of a 
component.

See also retention time (RT).

Extensible Markup Language  See XML (Extensible 
Markup Language).

external lock mass  A lock that is analyzed in a separate 
MS experiment from your sample. If you need to run 
a large number of samples, or if accurate mass samples 
will be intermingled with standard samples, you might 
want to use external lock masses. These allow more 
rapid data acquisition by eliminating the need to scan 
lock masses during each scan.

See also internal lock mass.

F

f  femto (10-15)

°F  degrees Fahrenheit

FASTA database  A database format that represents 
either nucleic acid sequences or peptide sequences, 
and where base pairs or amino acids are represented 
using single-letter codes. A sequence in FASTA format 
begins with a single-line description, followed by lines 
of sequence data. FASTA databases all have the file 
extension .fasta.
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Fast Fourier Transform (FFT)  An algorithm that 
performs a Fourier transformation on data. A Fourier 
transform is the set of mathematical formulas by 
which a time function is converted into a 
frequency-domain function and the converse. 

FFT  See Fast Fourier Transform (FFT).

firmware  Software routines stored in read-only 
memory. Startup routines and low-level input/output 
instructions are stored in firmware.

fluoranthene  A reagent anion that is used in an 
electron transfer dissociation (ETD) experiment.

forepump  The pump that evacuates the foreline. A 
rotary-vane pump is a type of forepump.

Fourier transform (FT)  The mathematical operation 
that converts the image current signal detected in an 
ICR trap or Orbitrap mass spectrometer to a set of 
m/z values. The Fourier components correspond to 
ion mass and the Fourier coefficients correspond to 
ion abundance.

See also Orbitrap™ mass analyzer.

Fourier Transform - Ion Cyclotron Resonance Mass 
Spectrometry (FT-ICR MS)  A technique that 

determines the mass-to-charge ratio of an ion by 
measuring its cyclotron frequency in a strong 
magnetic field. 

fragment ion  A charged dissociation product of an 
ionic fragmentation. Such an ion can dissociate 
further to form other charged molecular or atomic 
species of successively lower formula weights. 

fragmentation  The dissociation of a molecule or ion to 
form fragments, either ionic or neutral. When a 
molecule or ion interacts with a particle (electron, ion, 
or neutral species) the molecule or ion absorbs energy 
and can subsequently fall apart into a series of charged 
or neutral fragments. The mass spectrum of the 
fragment ions is unique for the molecule or ion. 

ft  foot; feet

FT  Fourier Transformation

FT-ICR MS  See Fourier Transform - Ion Cyclotron 
Resonance Mass Spectrometry (FT-ICR MS).

FTMS  Fourier Transformation Mass Spectrometry

full-scan type  Provides a full mass spectrum of each 
analyte or parent ion. With the full-scan type, the 
mass analyzer is scanned from the first mass to the last 
mass without interruption. Also known as single-stage 
full-scan type.

FWHM  Full Width at Half Maximum

G

g  gram

G  Gauss; giga (109)

Gaussian smoothing  A smoothing algorithm that 
averages each data point with neighboring points to 
give the displayed value. A Gaussian smoothing uses 
weighting coefficients corresponding to a Gaussian 
peak shape.

GC  gas chromatograph; gas chromatography

GC/MS  gas chromatography / mass spectrometer

GUI  graphical user interface

H

h  hour

h  height

handshake  A signal that acknowledges that 
communication can take place.

HCD  See Higher energy Collision-induced 
Dissociation (HCD).

HCD cell  In a linear ion trap, Orbitrap, or hybrid MS, 
the collision cell where higher energy 
collision-induced dissociation (HCD) takes place.

See also Higher energy Collision-induced Dissociation 
(HCD).

Higher energy Collision-induced Dissociation 
(HCD)  Collision-induced dissociation that occurs in 

the HCD cell of the Orbitrap™ mass analyzer. The 
HCD cell consists of a straight multipole mounted 
inside a collision gas-filled tube. A voltage offset 
between C-Trap and HCD cell accelerates parent ions 
into the collision gas inside the HCD cell, which 
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causes the ions to fragment into product ions. The 
product ions are then returned to the Orbitrap 
analyzer for mass analysis. HCD produces triple 
quadrupole-like product ion mass spectra.

HRAM  High-resolution accurate-mass libraries and 
compound databases used for analytical software. The 
HRAM MS/MS spectral fragmentation libraries 
provide multiple spectra and fragments for every 
compound with defined retention times for use in 
targeted screening and quantitation or for unknown 
analysis in food, environmental, or clinical and 
toxicological samples.

HV  high voltage

Hz  hertz (cycles per second)

I

ICD  Independent Charge Detector

ICS  Internal Calibration Source

image current detection  The detection of ion motion 
by the charge (current) induced on one or more 
capacitive plates (outer electrodes).

instrument method  A set of experiment parameters 
that define Xcalibur operating settings for the 
autosampler, liquid chromatograph (LC), mass 
spectrometer, divert valve, syringe pump, and so on. 
Instrument methods are saved as file type .meth.

internal lock mass  A lock that is analyzed during the 
same MS experiment as your sample and is contained 
in the sample solution or infused into the LC flow 
during the experiment. Internal lock masses provide 
the most accurate corrections to the data.

See also external lock mass.

I/O  input/output

ion gauge  Measures the pressure in the mass analyzer 
region (high-vacuum region) of the vacuum manifold.

ion injection time  The amount of time that ions are 
allowed to accumulate in the ion trap mass analyzer 
when AGC is off. With AGC on, the ion injection 
time is set automatically (up to the set maximum ion 
injection time) based on the AGC target value.

See also Automatic Gain Control™ (AGC).

ion optics  Focuses and transmits ions from the 
API source to the mass analyzer.

ion source  A device that converts samples to gas-phase 
ions.

IRM  Ion Routing Multipole

K

k  kilo (103, 1000)

K  kilo (210, 1024)

KEGG  Kyoto Encyclopedia of Genes and Genomes

kg  kilogram

L

l  length

L  liter

LAN  local area network

lb  pound

lock mass  A known reference mass in the sample that is 
used to correct the mass spectral data in an accurate 
mass experiment and used to perform a real-time 
secondary mass calibration that corrects the masses of 
other peaks in a scan. Lock masses with well-defined, 
symmetrical peaks work best. You can choose to use 
internal lock mass or external lock mass.

log file  A text file, with a .log file extension, that is used 
to store lists of information.

M

μ  micro (10-6)

m  meter; milli (10-3)

M  mega (106)

M+  molecular ion

MB  Megabyte (1048576 bytes)

MH+  protonated molecular ion
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microscan  One mass analysis (ion injection and storage 
or scan-out of ions) followed by ion detection. 
Microscans are summed, to produce one scan, to 
improve the signal-to-noise ratio of the mass spectral 
data. The number of microscans per scan is an 
important factor in determining the overall scan time. 

min  minute

mL  milliliter

mm  millimeter

MS  mass spectrometer; mass spectrometry

MS scan modes  Scan modes in which only one stage of 
mass analysis is performed. The scan types used with 
the MS scan modes are full-scan type and selected ion 
monitoring (SIM) scan type.

MS/MS  Mass spectrometry/mass spectrometry, or 
tandem mass spectrometry is an analytical technique 
that involves two stages of mass analysis. In the first 
stage, ions formed in the ion source are analyzed by an 
initial analyzer. In the second stage, the mass-selected 
ions are fragmented and the resultant ionic fragments 
are mass analyzed.

MSn scan mode  The scan power equal to 1 to 10, 
where the scan power is the power n in the expression 
MSn. MSn is the most general expression for the scan 
mode, which can include the following:

• The scan mode corresponding to the one stage of 
mass analysis in a single-stage full-scan experiment 
or a selected ion monitoring (SIM) experiment

• The scan mode corresponding to the two stages of 
mass analysis in a two-stage full-scan experiment or 
a selected reaction monitoring (SRM) experiment

• The scan mode corresponding to the three to ten 
stages of mass analysis (n = 3 to n = 10) in a 
multi-stage full-scan experiment or a consecutive 
reaction monitoring (CRM) experiment

See also:
MS scan modes
MS/MS.

multipole  A symmetrical, parallel array of (usually) 
four, six, or eight cylindrical rods that acts as an ion 
transmission device. An RF voltage and DC offset 
voltage are applied to the rods to create an electrostatic 
field that efficiently transmits ions along the axis of 
the multipole rods.

m/z  Mass-to-charge ratio. An abbreviation used to 
denote the quantity formed by dividing the mass of an 
ion (in u) by the number of charges carried by the ion.
For example, for the ion C7H7

2+, m/z=45.5.

N

n  nano (10-9)

NIST  National Institute of Standards and Technology 
(USA)

normalized collision energy™  For CID in an ion trap, 
a measure of the amplitude of the resonance excitation 
RF voltage applied to the endcaps. The normalized 
collision energy scales the amplitude of the voltage to 
the precursor mass. 

See also collision energy.

O

octapole  An octagonal array of cylindrical rods that acts 
as an ion transmission device. An RF voltage and 
DC offset voltage applied to the rods create an 
electrostatic field that transmits the ions along the axis 
of the octapole rods.

OD  outside diameter

offset  Used to indicate whether an enzyme cleaves 
before or after the specified amino acid cleavage sites. 
An offset of “Before” indicates that the enzyme cleaves 
before (to the N-terminal side of ) the specified amino 
acid(s). An offset of “After” indicates that the enzyme 
cleaves after (to the C-terminal side of ) the specified 
amino acid(s). 

Orbitrap™ mass analyzer  A type of Fourier transform 
ion cyclotron resonance mass analyzer. The Orbitrap 
mass analyzer consists of a spindle-shaped central 
electrode surrounded by a pair of bell-shaped outer 
electrodes. Ions inside the mass analyzer orbit in stable 
trajectories around the central electrode with 
harmonic oscillations along the length of the 
electrode. Two detection electrodes record an image 
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current of the ions as they undergo harmonic 
oscillations. A Fourier transformation extracts 
different harmonic frequencies from the image 
current. 

An ion's mass-to-charge ratio m/z is related to the 
frequency f of its harmonic oscillations and to the 
instrumental constant k by:
m/z = k/f 2

OT  Orbitrap

See Orbitrap™ mass analyzer.

outlier  A calibration data point that does not appear to 
correlate to other calibration data points within 
experimental error. 

P

p  pico (10-12)

Pa  pascal

PCB  printed circuit board

peak  A maximum in a graph of intensity versus time or 
intensity versus mass. The position of the maximum is 
said to be the position of the peak. 

peak width  The distance across a peak measured at a 
selected peak-height level, in minutes or mass units. 
The peak-height level is usually specified as a 
percentage of the maximum peak height.

See also peak width at half height

peak width at half height  The full width of a peak at 
half its maximum height, sometimes abbreviated 
FWHM. 

P/N  part number

ppm  Abbreviation for parts per million. 

precursor ion  An electrically charged molecular species 
that can dissociate to form fragments. The fragments 
can be electrically charged or neutral species. A 
precursor ion (PR) can be a molecular ion or an 
electrically charged fragment of a molecular ion. Also 
known as parent ion.

precursor mass  Mass of the corresponding precursor 
ion or molecule. Also known as parent mass.

product ion  An electrically charged product of reaction 
of a selected precursor ion. In general, product ions 
have a direct relationship to a particular precursor ion 
and can correlate to a unique state of the precursor 
ion. 

product mass  The mass-to-charge ratio of a product 
ion. The location of the center of a target product-ion 
peak in mass-to-charge ratio (m/z) units. 

See also product ion.

profile data   Data representing mass spectral peaks as 
point-to-point plots, with each point having an 
associated intensity value.

psig  pounds per square inch, gauge

Q

quadrupole  A symmetrical, parallel array of four 
hyperbolic rods that acts as a mass analyzer or an ion 
transmission device. As a mass analyzer, one pair of 
opposing rods has an oscillating radio frequency (RF) 
voltage superimposed on a positive direct current 
(DC) voltage. The other pair has a negative DC 
voltage and an RF voltage that is 180 degrees out of 
phase with the first pair of rods. This creates an 
electrical field (the quadrupole field) that efficiently 
transmits ions of selected mass-to-charge ratios along 
the axis of the quadrupole rods.

R

RAM  random access memory

raw data  Uncorrected liquid chromatograph and mass 
spectrometer data obtained during an acquisition. 
Xcalibur and Xcalibur-based software store this data in 
a file that has a .raw file extension. 

r

z
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raw file  A data file that contains the acquired data with 
the .raw file extension. 

See also raw data.

reference peak  In spectra from high resolution 
analyses, a peak (R) from an internal reference 
compound that has a known, precise mass. Reference 
peaks are used as measures of calibration accuracy. 

resolution  The ability to distinguish between two 
points on the wavelength or mass axis.

retention time (RT)  The time after injection at which 
a compound elutes. The total time that the compound 
is retained on the chromatograph column. 

RF  radio frequency

RF lens  A multipole rod assembly that is operated with 
only radio frequency (RF) voltage on the rods. In this 
type of device, virtually all ions have stable trajectories 
and pass through the assembly. 

RF voltage  An AC voltage of constant frequency and 
variable amplitude that is applied to the ring electrode 
or endcaps of the mass analyzer or to the rods of a 
multipole. Because the frequency of this AC voltage is 
in the radio frequency (RF) range, it is referred to as 
RF voltage. 

RMS  root mean square

ROM  read-only memory

rotary-vane pump  A mechanical vacuum pump that 
establishes the vacuum necessary for the proper 
operation of the turbomolecular pump. (Also called a 
roughing pump or forepump.) 

RT  An abbreviated form of the phrase retention time 
(RT). This shortened form is used to save space when 
the retention time (in minutes) is displayed in a 
header, for example, RT: 0.00-3.75.

S

s  second

sample loop  A loop of calibrated volume that is used to 
perform flow injection analysis.

scan mode and scan type combinations  A function 
that coordinates the three processes in the 
MS detector: ionization, mass analysis, and ion 
detection. You can combine the various scan modes 
and scan types to perform a wide variety of 
experiments. 

selected ion monitoring (SIM) scan type  A scan type 
in which the mass spectrometer acquires and records 
ion current at only one or a few selected 
mass-to-charge ratios. 

See also selected reaction monitoring (SRM) scan 
type.

selected reaction monitoring (SRM) scan type  A scan 
type with two stages of mass analysis and in which a 
particular reaction or set of reactions, such as the 
fragmentation of an ion or the loss of a neutral moiety, 
is monitored. In SRM a limited number of product 
ions is monitored. 

serial port  An input/output location (channel) for 
serial data transmission.

signal-to-noise ratio (S/N)  The ratio of the signal 
height (S) to the noise height (N). The signal height is 
the baseline-corrected peak height. The noise height is 
the peak-to-peak height of the baseline noise. 

SIM  See selected ion monitoring (SIM) scan type.

SRM  See selected reaction monitoring (SRM) scan 
type.

T

target compound  A compound that you want to 
identify or quantitate or that a specific protocol (for 
example, an EPA method) requires you look for. 
Target compounds are also called analytes, or target 
analytes.

TIC  See total ion current (TIC).

Torr  A unit of pressure, equal to 1 mm of mercury and 
133.32 Pa.

total ion current (TIC)  The sum of the ion current 
intensities across the scan range in a mass spectrum.
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Tune Method  A defined set of mass spectrometer tune 
parameters for the ion source and mass analyzer. Tune 
methods are defined by using the instrument 
software’s tune window and saved as tune file.

A tune method stores tune parameters only. 
(Calibration parameters are stored separately, not with 
the tune method.)

tune parameters  Instrument parameters whose values 
vary with the type of experiment.

TWA  time weighted average

U

u  atomic mass unit

V

V  volt

V AC  volts alternating current

V DC  volts direct current

W

w  width

W  watt

WEEE  European Union Waste Electrical and 
Electronic Equipment Directive. Provides guidelines 
for disposal of electronic waste.

X

XML (Extensible Markup Language)  A 
general-purpose markup language that is used to 
facilitate the sharing of data across different 
information systems, particularly via the Internet.



Thermo Scientific Orbitrap Exploris GC and Orbitrap Exploris GC 240 Software Manual (P/N BRE0063678, Revision C) I-1

I
Index
A
About dialog box 3-27
acquiring data, data acquisition settings box 3-3
Advanced Template Messages 4-12, 4-14
analog inputs, external devices 2-3

B
brochures 1-5
buttons

centroid and profile modes 3-2
spectrum averaging 3-3
See also icons

C
Calibration pane 3-14
calibration reports 3-26
calibrations

parameters 3-16
change record, History pane 3-24
Chromatogram Plot dialog box 3-7
Chromatogram view 3-7
chromatograms 3-7

base peak, plotting 3-7
selecting trace type 3-7
TIC, plotting 3-7
user-defined, plotting 3-7

color indicators 4-3, 4-12, 4-14
contact closure, settings 2-2
copying scans/filters 4-12
customer SharePoint 1-6

D
data acquisition settings box, description 3-3
Data Dependent Mode options 4-42
data-dependent MS2 scan 4-42
Define Scan pane 3-12
Diagnostics pane 3-25
diagnostics reports 3-26

E
electronics status 3-23
EU REACH statement 1-6

experiments
toolbar icons, working with 4-12
workflows, creating 4-14

exporting data 3-7–3-8, 3-12

F
Favorites pane 3-21
favorites, scan parameters 4-14
filter types

apex detection 4-57
description 4-43
dynamic exclusion 4-46
intensity 4-45
precursor fit 4-45
summary of usage 4-44
targeted mass exclusion 4-55

filters
precursor selection range 4-44
targeted inclusion

targeted isotopic ratio 4-53
targeted mass 4-48
targeted mass difference 4-51

full scan 4-18, 4-30

G
Global Parameters page 4-1, 4-3

H
Health and Safety Form 1-6
History pane 3-24

I
icons

copy and paste 3-5
diagnostics 3-5
graph controls 3-5
monitor mass accuracy 3-5
operational status, system 3-5
plot chromatogram 3-5
system power 3-2
See also buttons

importing data 3-5, 3-7–3-8, 3-12
instrument

repair 1-5
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Index: L–P

service 1-5
Instrument Configuration window

important note 2-1, 2-4
opening 2-1

instrument methods, creating 4-14
ion current, monitoring 3-6
ion multiplexing

Product Ion scan 4-22
SIM scan 4-27

ion source
status 3-23

Ion Source pane
Ion Source page, parameter status 3-10

isolation window, setting 3-12
isotopic ratio filter 4-53

L
licenses 3-27
lock masses, user-defined for internal calibration 4-4, 4-19

M
manuals 3-27
mass difference filter 4-51
mass spectrometer

calibration parameters 3-16
tune parameters 3-16

mass table, buttons 3-7
master scan, description 4-30
Method Editor

elements of 4-9
method timeline 4-10
monitor mass accuracy, icon 3-6
MS2 scan, targeted 4-37
My Experiments, saved template 4-16

N
number of scans 4-42

O
operational status 3-5
optimization reports 3-26
Options menu 3-27

P
pages, Method Editor

Global Parameters 4-1, 4-3
Scan Parameters 4-9

panes
Calibration 3-14
Define Scan 3-12
Diagnostics 3-25
Favorites 3-21
Ion Source, Ion Source page 3-10
Status 3-23

parameters
Calibration pane 3-16

check only 3-14
set system to standby on completion 3-17
skip spray stability evaluation 3-17

data acquisition settings box 3-3
Define Scan pane

mass analysis settings 3-13
scan type and precursor settings 3-12

favorites, scans 4-14
filter types

apex detection 4-57
dynamic exclusion 4-46
targeted mass exclusion 4-55

Global Parameters page
ion source 4-7
mass spectrometer 4-3

Instrument Configuration window 2-2
Intensity Threshold Properties pane 4-45
Ion Source pane

Ion Source page 3-10
outside valid range, color indicator 4-18
Precursor Fit Properties pane 4-46
Precursor Selection Range Properties pane 4-44
qual view scans

full 4-31
targeted MS2 4-37
targeted SIM 4-33

quan view scans
full 4-19
product ion 4-21
SIM 4-26

recommendations 4-14
targeted inclusion filters

Targeted Isotopic Ratio Properties pane 4-53
Targeted Mass Difference Properties pane 4-51
Targeted Mass Properties pane 4-48

pasting scans/filters 4-12
power modes 3-2
precursor ions

selection range, filter type 4-44
preferences, Tune 3-25–3-26
prefilter and postfilter, description 4-43
procedures

adding a method template to the custom templates list 4-16
adding a qual view scan 4-30
adding a quan view scan 4-17
adding an experiment to the method 4-16
chromatogram, plotting 3-7
creating an experiment workflow 4-15
creating instrument methods 4-14
creating workflows 4-14
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Index: Q–W

diagnostics 3-25
favorite state

applying 3-23
deleting 3-23
loading 3-22
renaming 3-23
saving 3-22

History pane, viewing or modifying change records 3-24
mass accuracy and signal stability, monitoring 3-8
reports, generating 3-26
saving an instrument method 4-16
setting global MS parameters 4-1, 4-3
spectrum

zooming in/out 3-8
Status pane, viewing options 3-23
working with scan, filter, and sorting icons 4-12

product ion scan 4-21

Q
Q1 resolution, selecting 4-22

R
raw data files

acquiring 3-3
naming format 3-4

readbacks, color code 3-10, 3-23
recommendations, parameters 4-14
reports 3-27
reports for calibrations, diagnostics, and optimization 3-26
resolution

quadrupole Q1 4-22
resolution, Orbitrap 3-13

S
scan parameter descriptions 4-30, 4-42
Scan Parameters page 4-9
scan types

qual view
full 4-30
targeted MS2 (tMS2) 4-37
targeted SIM 4-33

qual view scans
data-dependent MS2 (ddMS2) 4-42

quan view
full 4-18
product ion 4-21
SIM 4-25

SIM, selecting 3-12
scans per outcome 4-42
schematic drawing, of the instrument 3-27
service contact 1-5
SharePoint 1-6

SIM scan 4-25
SIM scan, targeted 4-33
spectra 3-8
spectrum

averaging 3-3
Spectrum view

header information 3-9
shortcut menu commands 3-9

status
electronics 3-23
ion source 3-23
system 3-23
vacuum 3-23

Status pane 3-23
status, readback indicators 3-23
Summary page 4-1, 4-3, 4-18, 4-30
Switch experiment view button 4-11
system

changing settings status, button 3-5
disconnected status, button 3-5
error status, button 3-5
initializing status, button 3-5
normal status, button 3-5

system status 3-23

T
targeted inclusion filters

See parameters, targeted inclusion filters
templates, predefined for experiments 4-58
third-party manuals 1-4
toolbars

Qual View 4-29
Quan View 4-17
Templates View 4-58

total ion current
monitoring 3-6

Tune preferences 3-25–3-26
Tune Preferences dialog box 3-27

V
vacuum status 3-23
views

Chromatogram 3-7
Spectrum 3-8

W
website 3-27
workflow

creating 4-14
editor 4-9
experiment templates 4-59
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Index: W–W

qual view icons, working with 4-12
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