
Do not share with customer, ppt to be used as general guide to 

FSE on what to show during familiarization. 

1



Find most up to date documentation on thermofisher.com and ULS knowledgebase
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Do not share with customer, ppt to be used as general guide to FSE on what to show
during familiarization. 
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Manuals can be found installed or on help sections. 
direct customer also to ULS knowledgebase, thermofisher.com, for most up to date 
documents, tips&tricks, etc
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Manuals can be found installed or on help sections. 
direct customer also to ULS Knowledgebase, thermofisher.com, for most up to date 
documents, tips&tricks, etc
Engineers are advised to consult the internal sharepoints for latest information
LC: TMC OneDrive for latest familiarization instructions
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Manuals can be found installed or on help sections. 
direct customer also to the respective sites for most up to date documents, 
tips&tricks, etc
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The Orbitrap Exploris 480 mass spectrometer is a stand-alone Orbitrap™ instrument 
with an atmospheric pressure ionization (API) source for liquid chromatography (LC) 
mass spectrometry (MS) high-throughput applications. The instrument is designed to 
be placed on a bench in the laboratory. The forevacuum ports, the source drain port, 
and the gas inlets are at the
left side of the instrument.
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The reset button is located on the control panel. When you press the
reset button, the instrument software is reloaded from the data system.

Use the Ethernet port to connect the mass spectrometer to the data
system computer.
Use the D-sub port to connect the remote control cable that is used for
switching the forepump with a contact closure (relay output) signal. 
The Orbitrap Exploris 480 MS has identical connectors (Peripheral A,
Peripheral B) to communicate with two peripherals (LCs, for example)
by digital and analog signals.

The main power circuit breaker switch (labeled Main Power) is located in
the middle of the power column. In the OFF (O) position, the circuit
breaker removes all power to the mass spectrometer, including the
turbomolecular pump. It switches off the forepump by the remote
control cable. In the ON (|) position, power is supplied to the mass
spectrometer. In the standard operational mode, the circuit breaker is
kept in the ON (|) position.

8



Use the four power outlets below the main power circuit breaker to
supply electric power for low power devices of the LC/MS system (for
example, a syringe pump or switching valves). These outlets are rated at
208–240 V AC, 50/60 Hz, 3 A total maximum. They are controlled by
the main power circuit breaker switch and not by the electronics service
switch.
Use separate wall outlets to supply electrical power for the forepump,
the data system, and the devices of the LC/MS system if applicable.

8



The Orbitrap Exploris 480 mass spectrometer consists of six main components. 
• Ion source
• Injection filter with mass resolving capabilities
• Quadrupole mass filter for precursor ion selection
• C-Trap for short pulse injection
• Ion Routing multipole
• Orbitrap analyzer for Fourier transform mass analysis

Operating Modes:
Samples can be introduced into the Thermo Scientific OptaMax NG™ API source at 
the front side by a variety of methods that include direct infusion (with a syringe 
pump) or a U-HPLC system (for example, Thermo Scientific UltiMate 3000). 

The injection filter transmits ions from the source to the quadrupole. The injection 
filter also performs coarse pre-filtering of ions according to their mass-to-charge 
ratios. 

The bent flatapole always acts as an ion transmission device. It guides the ions 
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through an arc from the injection filter to the quadrupole and removes the neutral 
gas jet and solvent droplets that pass through the ion funnel and the injection filter. 
The neutral particles cannot follow the bent path of the flatapole.

The quadrupole rod assembly operates as an ion transmission device with the 
possibility to filter the transmitted ions according to their mass-to-charge ratios. By 
applying RF voltages and DC voltages to the rods, the filter characteristic are 
configured. 

The independent charge detector (ICD) is positioned between the quadrupole and 
the C-Trap. It is used to increase the fidelity of the Automatic Gain Control (AGC) in 
certain operation modes. The assembly includes a split lens, which is used to start 
and stop the injection of ions into the C-Trap. A precise determination of the ion 
beam intensity and a fast switching of the ion beam are needed for the Automatic 
Gain Control (AGC) of the Orbitrap mass analyzer. The assembly also includes a short 
transport RF multipole, which is the interface between the ICD and the C-Trap.

The ions are transferred into the C-Trap through four stages of differential pumping. 
The ions are passed through the C-Trap into the ion-routing multipole. 
For Full scan operation, the ion routing multipole is used to cool and trap the ions. A 
potential gradient is used to effectively transport the
ions back towards the C-Trap.

For HCD (Higher Energy Collisional Dissociation), ions pass through the C-Trap into the 
ion-routing multipole. The offset voltage between the C-Trap and the IRM accelerates 
the precursor ions into the gas-filled
multipole. In combination with the quadrupole mass filter, this allows MS/MS 
experiments or all-ion fragmentation (AIF) in case of a broad range of selected mass-
to-charge ratios. After the ions have been fragmented in the ion-routing multipole, 
the ion-routing multipole voltages are ramped up and the ions are transferred back 
into the C-Trap.

From the C-Trap, the ions are then injected through three further stages of 
differential pumping by a lens system (Z-lens) into the Orbitrap analyzer where mass 
spectra are acquired by image current detection.
The vacuum inside the Orbitrap analyzer is maintained below 1E-9 mbar. 
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In the instrument computer show the customer where to find the instrument 
operating manual. Show the customer the Safety Chapter. This chapter contains 
information that is important for your own safety or the safety of others, and that 
prevents damage to the instrument. Read and Instruct the customer to read this 
chapter carefully before you install or operate the instrument
and its accessories, or come into contact with it.
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Refer to operating manual on all conditions that need to be met for start up and 
operation 
(including gas, power, software, data system, etc) 
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The atmospheric pressure ionization (API) source forms gas-phase sample ions from 
sample molecules that are contained in solution. The API source also serves as the 
interface between the LC and the mass spectrometer. The Orbitrap Exploris 480 mass 
spectrometer is shipped with the Thermo Scientific OptaMax NG™ API source and a 
combined HESI/APCI probe. You can configure the API source to operate in any of 
several API modes, including electrospray ionization (ESI), atmospheric pressure 
chemical ionization (APCI), and atmospheric pressure photoionization (APPI).  A 
separate nanospray ionization (NSI) probe is necessary to operate in NSI mode. 
The API source housing enables you to quickly switch between ionization modes 
without the need for specialized tools. A safety relay switches off the high voltage 
supply (8 kV) when you remove the source from the mass spectrometer. A window at 
the front side of the ion source housing permits viewing the probe position during ESI 
operation and the addition of accessories.

(Demonstrate Connecting the API Probe to the Mass Spectrometer)

13



The Orbitrap Exploris 480 mass spectrometer is shipped with the
Thermo Scientific OptaMax NG™ API source housing and a combined
HESI/APCI probe. See “API Probe Maintenance” for
instructions about installing and removing this API probe.
For information about changing to other API probes, refer to the
manuals that came with the API source and the API probe.
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±Digital in + (positive, pin 1) and – (negative, pin 2)
Based on the configuration, the mass spectrometer
starts the data acquisition when it receives a digital
contact closure signal from an external device.

Digital out 1
Digital out 2
(interchangeable)
The mass spectrometer transmits the ready status
through contact closure to an external receiving
device.
The mass spectrometer transmits a programmable
contact closure output signal to the inputs of an
external receiving device (a fraction collector, for
example).

Analog In
±10 V
+ (positive, pin 7) and – (negative, pin 8)
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The mass spectrometer can record an analog signal
between –10 V and +10 V from an external device
with the mass spectrometer data.
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A Orbitrap Exploris 480 MS with the Internal Calibration configuration (MS/IC system) 
incorporates a second ion source—the Internal Calibrant discharge source. The 
Internal Calibrant discharge source is installed in the IC source heater interface, which 
is located in the API source interface just after the ion funnel. 
It replaces the exit lens of the standard Orbitrap Exploris 480 MS.
The Internal Calibrant discharge source delivers a regulated number of calibrant ions 
into the much larger population of analyte ions. The location of the Internal Calibrant 
discharge source allows the quadrupole mass filter to isolate the internal calibrant 
(reference) ions. The internal calibrant ions are used as a lock mass (m/z) that 
significantly improves the mass-to-charge ratio (m/z) assignment accuracy to less 
than 1 ppm (up to m/z 1500) in every Fourier transform (FT) mass spectrum.
The instrument software uses the precisely known mass-to-charge ratio of the 
calibration mass peak to provide real-time fine adjustment of the instrument's mass-
to-charge ratio calibration, enabling a correction for otherwise uncompensated errors 
that occur due to temperature changes and scan-to-scan variations in the total charge 
of the population of ions analyzed.
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The Internal Calibrant discharge source has its own dedicated continuous 
introduction system that delivers a highly stable flow of fluoranthene. The calibrant 
distribution assembly receives an initial charge of fluoranthene upon installation. You 
can expect this charge to last at least one year under continuous usage. Only a 
Thermo Fisher Scientific field service engineer can replace the calibrant once it is 
consumed.

A glow discharge electrode stably produces a very intense current of fluoranthene 
radical anions and a moderate current of fluoranthene radical cations. When you 
switch on the IC option, it uses the radical anions (negative polarity) and cations 
(positive polarity) of fluoranthene as the internal calibration lock mass.
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If applicable, refer to the manuals and demonstrate how to connect and configure the 
LC and MS and establish communication.
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If applicable, refer to the manuals and demonstrate how to connect and configure the 
LC and MS and establish communication.
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If applicable, demonstrate how to attach and remove the source, and how to operate
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If applicable, demonstrate how to attach and remove the source, and how to operate
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If applicable, demonstrate how to attach and remove the FAIMS interface, and how to 
operate
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Explain shutdown section in manual
The Orbitrap Exploris 480 system must not be shut down completely if
you are not going to use it for a short period of time, such as overnight
or over a weekend. See “Setting the System in Standby Condition” on
page 6-6. This section describes how to shut down the system for a
maintenance or service procedure.
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Refer customer to Quick start guide, explain basic functions and demonstrate how to 
perform some basic functions

25



Use Orbitrap Exploris 480 Tune to operate the Orbitrap Exploris 480 MS with the data
system computer. It has the following components:
• Three power mode icons to set the MS’s power mode (on, standby, and off).
• The system readback icon to indicate the various readback states.
• Three panes on the left to define parameters for scanning, ion source, and
calibration.
• Up to three graphs to show real-time information about the current
measurement.
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Initial starting point for stable spray, adjust if required, ensure spray is stable before 
calibration
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The above are the reccomended initial settings for calibration, you can use them to 
demonstrate how to define ion source settings and scan parameters in tune.
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Show the customer how to check the spray stability, this should be done with 15 k 
resolution
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No “tune file” but can save favorites. Save the calibration recommended settings and 
show how to apply.
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How to enable hotlink
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Typical spectra and composition
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Typical spectra and composition
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Smart calibration: eg if system was vented performs more calibrations
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Each calibration is accompanied by a check procedure. If you want to perform only an 
evaluation, select the Check Only check box. Includes HCD evaluation
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The calibration and evaluation results can be saved in a report
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Note that Evaluation Includes HCD evaluation
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Show the customer where to find the diagnostics
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In Xcalibur
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Just a filter example
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Use the holistic test settings (see planet orbitrap document or Bremen sharepoint) to 
demonstrate how to set up a method
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Summary pane has tree view and document view
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150
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If customer also acquired LC demonstrate how to set up also the LC method (ideally 
use holistic test method as template)

60



61



In Xcalibur
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The Orbitrap Exploris 480 features a unique design for increased robustness and 
more customer routine maintenance. The Orbitrap Exploris 480 unique optics 
configuration empowers the user to perform their own performance maintenance as 
required.
Since the user is now able to directly maintain performance without service 
assistance, Warranty and Service plans will no longer include these user enabled 
performance maintenance.

The Preferred Service Plan takes the place of the Essential Plan and the Extended 
Warranty. The Proactive and Limited Plans are available and do not include 
performance maintenance.

Customers who choose to do Performance maintenance themselves should contact 
the FSR to book a training about 2 months after install. Here the FSE trains the 
customer on how to perform maintenance on the quadrupole and the bent flatapole.

FSR should book the standard warranty jobs as training and PM to differentiate from 
an unplanned warranty visit. 
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The frequency of cleaning the components of the API source depends on the types 
and amounts of samples and solvents that are introduced into the instrument. In 
general, for a given sample and ionization technique, the closer a mass spectrometer 
component is to the source of the ions, the more rapidly it becomes dirty.
The sample transfer line, the sample tube, and the API probe should be cleaned at 
the end of each operating day to remove any residual salts from buffered mobile 
phases or other contamination that might have accumulated during normal 
operation. 

The ion transfer tube and the ion sweep cone of the API source must be removed and 
cleaned periodically. Remove and clean the ITT if ion transfer tube bore is 
contaminated (chemical noise) or obstructed (pressure decrease).

The exit lens and the ion funnel become dirty at a slower rate than the API probe, the 
ion sweep cone, and the ion transfer tube. 
Diagnostic tools available to help assess the need for maintenance of ion optics (see 
slide 39)
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A good time to purge the oil is at the end of the working day after you flush the API 
probe, the ion sweep cone, and the  API probe with a 50:50 methanol:water solution 
from the LC. Depends on the types and amounts of samples and solvents that are 
introduced into the instrument. For low flow applications, purging the forepump is 
rarely necessary.
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The sample transfer line, the sample tube, and the API probe should be cleaned at 
the end of each operating day to remove any residual salts from buffered mobile 
phases or other contamination that might have accumulated during normal 
operation. 
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Demonstrate how to check and refill oil, refering to service and pump manuals 
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Demonstrate how to purge the oil, referring to service and pump manuals 
A good time to purge the oil is at the end of the working day. Depends on the types 
and amounts of samples and solvents that are introduced into the instrument. For 
low flow applications, purging the forepump is rarely necessary.

70



Each of the ventilation slots at the front side, the left side, and the right
side of the mass spectrometer is equipped with a fan filter
Each fan filter bracket is plugged into the instrument frame.
Beginning at the front side of the instrument, insert a finger into the
recess in the bracket and pull at the fan filter bracket to open it. 
Check the fan filters every four weeks and clean them if they are dirty.
Replacements for the fan filters are available
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Demonstrate how to remove and clean the sweep cone and ITT
Refer to the manual for instructions 
The ion transfer tube and the ion sweep cone of the API source must be removed and 
cleaned periodically. Remove and clean the ITT if ion transfer tube bore is 
contaminated (chemical noise) or obstructed (pressure decrease).

Turn off the flow of liquid from the LC (or other sample introduction device) to the 
API source.
Switch the system to Off mode. Wait for at least 60 minutes to let hot components 
cool down.
Remove the API source housing from the front of the mass spectrometer.

Remove the ion sweep cone by grasping its outer ridges and pulling the cone straight 
off the API cone seal.
Remove the ion transfer tube by turning it counterclockwise with the custom removal 
tool until you can pull it straight out of the ion source interface.

When you remove the ion transfer tube (after it has cooled to room temperature), 
the vent prevent ball drops into place to stop air from entering the vacuum manifold. 
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Therefore, you can remove the ion transfer tube for cleaning or replacement without 
venting the system.
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To maintain ion source interface assembly components other than the
sweep cone and the ion transfer tube, the instrument needs to be shut down and 
vented.
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Demonstrate how to remove and clean the inlet stack
Refer to the manual for instructions 
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Demonstrate how to remove and clean the inlet stack
Refer to the manual for instructions 
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Demonstrate how to remove and clean the inlet stack
Refer to the manual for instructions 
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Demonstrate how to remove and clean the inlet stack
Refer to the manual for instructions 
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The Orbitrap Exploris 480 unique optics configuration empowers the user to perform 
their own performance maintenance as required. 
Demonstrate how easy it is to remove top cover to access quadropole and bent 
flatapole. 
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The Orbitrap Exploris 480 unique optics configuration empowers the user to perform 
their own performance maintenance as required. 
Demonstrate how easy it is to access quadropole and bent flatapole, and indicate to 
the customer where the parts are located. Customers who choose to do Performance 
maintenance themselves can contact the FSR to perform a hands on training 2 
months after install. Here the FSE can demonstrate how to perform maintenance for 
the quadrupole and the bent flatapole. The extended maintenance manual can be 
given to the customer during the hands on training and contains detailed step by step 
instructions on how to do maintenance on these parts.
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If an LC is also installed, refer the customer to the respective manuals for 
maintenance and best practices. EASY-nLC manuals can be  found in LC Devices. 
Latest revisions can be found on www.thermofisher.com, ULS knowledgebase, 
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If an LC is also installed, refer the customer to the respective manuals for 
maintenance and best practices. RSLC nano manual can be found in Direct control. 
Latest revisions can be found on www.thermofisher.com, ULS knowledgebase, 
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Refer to the FAIMS manual for maintenance, 
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www.thermofisher.com or www.fishersci.com.
For holistic test
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Replaceable Parts
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