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• Training document for FSE, not to be shared 

with customer

• Guide: what needs to be shown the customer 

during familiarization

• direct to customer facing documentation:

• Quick user guides

• Operating manuals

• Knowledgebase

• Extended Maintenance manual

Objective
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• Where to find information

• Overview of the instrument

• System start-up

• Safety

• System pump-down and bake out procedure

• Instrument configuration and integration in system

• System shut-down

• Software

• Maintenance

• Consumables

Outline
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• In tune:

• Orbitrap Exploris manuals

• Source manuals

• Hardcopy: Pump manuals

Where to find information
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Where to find information

• EASY-nLC

Or via windows start

• UltiMate RSLC nano

https://assets.thermofisher.com/TFS-Assets/CMD/manuals/man-4820-4101-ultimate-3000-ncs-man48204101-en.pdf
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Where to find information

• ULS Knowledgebase

• Planet Orbitrap

• www.thermofisher.com

• Software Download and Licensing Portal

• Bremen Technical Documentation

http://www.unitylabservices.com/en/support/knowledge-bases.html
http://planetorbitrap.com/
http://www.thermofisher.com/
https://thermo.flexnetoperations.com/control/thmo/login
http://info1.thermoscientific.com/forms/bremen-access?ca=technicaldocumentation
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Orbitrap Exploris 480: layout
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Orbitrap Exploris 480: layout
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Orbitrap Exploris 480

Animation

https://www.thermofisher.com/uk/en/home/industrial/mass-spectrometry/liquid-chromatography-mass-spectrometry-lc-ms/lc-ms-systems/orbitrap-lc-ms/orbitrap-exploris-mass-spectrometers.html?open=tour#tour
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• Depending on Configuration:

• IC option

• EASY-nLC

• UltiMate 3000

• EASY Spray Ion Source

• Nano Spray Flex Ion Source

• FAIMS

System startup

• Safety

• System pump-down and bake out procedure

• Instrument configuration and integration in 

system

• Optamax Ion Source

• Peripherals
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Safety
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• Refer to operating manual 

• Start up the instrument

• Set up conditions for operation

• The instrument will start an automatic bake-

out when the turbomolecular pump is at 

nominal speed

• typically10–15 minutes after power up of the 

instrument. 

• Please note that the data acquisition PC needs 

to be up and running and connected to the 

instrument

Pump down and Baking

Also possible to trigger bake-out manually from 

the diagnostics in Tune



13 Proprietary & Confidential

Configuring the Ion Source
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Three valid configurations of the Optamax Source

High flow application Low flow application Calibration only

• Red short PEEK 

tubing

• High flow needle 

insert

• Grounding union

• Spray cone 

(suitable version)

• Drain Insert

• Beige long PEEK 

tubing

• Low flow needle 

insert „L“

• Grounding union

• Spray cone 

(optional)

• No Drain Insert

• Beige long PEEK 

tubing

• Low flow needle 

insert „L“

• ESI calibration 

probe (beige nut)

• Grounding union

• No Spray cone 

• No Drain Insert
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Needle assemblies and probe types

„L“ 
Low-flow needle (two piece)

(OPTON-30139)

High flow needle (single piece)

ESI calibration probe
(always low-flow)

HESI probe
• default with high-flow needle

• can be changed to low-flow needle, with OPTON-30139)
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• Peripheral A, Peripheral B

• identical connectors 

• communicate with two peripherals (LCs, for 

example) by digital and analog signals.

User I/O Connections
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• Without IC option

Orbitrap Exploris 480 Option: Internal Calibration

• With IC option
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Orbitrap Exploris 480 Option: Internal Calibration

• Additional mass calibration with one mass (m/z = 202, Fluoranthene) 

• Fluoranthene is already filled in and will last for 1 year
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UltiMate 3000
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EASY-nLC
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EASY-Spray NG Source
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Nanospray Flex NG Source
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FAIMS

FAIMS User Guide 

https://assets.thermofisher.com/TFS-Assets/CMD/manuals/man-98100-97000-faims-pro-user-man9810097000-en.pdf
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• Shutdown: For service or maintenance

• If not acquiring over short periods of time place instrument in standby

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

• Turn off the flow of sample solution from the LC (or other sample introduction device).

• In the Tune window, click the System Off button. 

• All high voltages are shut off, as are the sheath and sweep gas.

• Put the main power circuit breaker switch of the mass spectrometer in the Off position.

• When the rotational speed of the TMP is reduced sufficiently, power to the vent valve solenoid is shut off. 

The vent valve opens and the manifold is vented with nitrogen. 

• Keeping on the nitrogen flow prevents humidity from contaminating the vacuum system of the mass 

spectrometer. You may however switch off the nitrogen if your supply is limited.

• Dust can be sucked in through the ion inlet system. To reduce this risk to a minimum, keep an ion 

source housing installed on the mass spectrometer also during off and standby times.

System shut down
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• Orbitrap Exploris tune overview

• Calibrations

• Evaluations

• Diagnostics

• Basic Method set up in Xcalibur

• Setting up a sequence in Xcalibur

Basic functions in Orbitrap Exploris tune
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Orbitrap Exploris tune overview
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• Calibration set up

Setting up for calibration

• Beige long PEEK 

tubing

• Low flow needle 

insert „L“

• ESI calibration 

probe (beige nut)

• Grounding union

• No Spray cone 

• No Drain Insert

suggested position: down halfway between M and L; forward 1.2; sideways visually in 

the middle

Place a clean 500 μL syringe with 450 μL of calibration solution in the syringe pump. 

Remove any air bubbles.

Positive ion mode

Pos Ion Spray Voltage (V) 2500 to 3500

Ion Spray Current Readback* 0.4-0.5 µA

Sheath Gas (Arb) 0

Aux Gas (Arb) 7

Sweep Gas (Arb) 0

Ion Transfer Tube Temp (ºC) 320

Funnel RF (%) 50

Negative ion mode

Neg Ion Spray Voltage (V) 2000 to 3500

Ion Spray Current Readback* 0.2-0.3 µA
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Ion Source and Define Scan panes
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Checking for stable spray

Note: set resolution at 15k
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• Ion Source settings are a 

global instrument method

parameter

• Favorites allow for saving, 

deleting, loading, applying 

ion source and scan 

settings

Saving Favorites
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Enable hotlink
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Flexmix – pos Ion Mode

Components: 
Accurate Mass 

(m/z) Ion Type

Imidazole 69.04472 [M+H]+

Triethylamine 102.12773 [M+H]+

Tetramethylpiperidine 142.15903 [M+H]+

Caffeine 195.08765 [M+H]+

MRFA 2+ 262.63612 [M+2H]2+

Hexamethoxyphosphazene 322.04812 [M+H]+

MRFA 524.26496 [M+H]+

Hexakis(2,2-difluoroethoxy)phosphazene 622.02896 [M+H]+

Hexakis(2,2,3,3-tetrafluoropropoxy)phosphazene 922.00980 [M+H]+

Ultramark

1022.00341 [M+H]+

1121.99702 [M+H]+

1221.99064 [M+H]+

1321.98425 [M+H]+

1421.97786 [M+H]+

1521.97147 [M+H]+

1621.96509 [M+H]+

1721.95870 [M+H]+

1821.95231 [M+H]+

1921.94593 [M+H]+

Hexakis(1h,1h,7h-

perfluoroheptoxy)phosphazene 2121.93315 [M+H]+

Hexakis(1h,1h,9h-

perfluorononyloxy)phosphazene
2721.89483

2721.89445 [M+H]+
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Flexmix – neg Ion Mode

Components: Accurate Mass 

(m/z) Ion Type

LC-MS grade acetic acid 59.01385 [M-H]-

Trifluoroacetic acid (TFA) 112.98559 [M-H]-

Pentafluoropropionic acid 162.98239 [M-H]-

Perfluoroheptanoic acid 362.96962 [M-H]-

2,4,6-Tris(heptafluoropropyl)-1,3,5-triazine
601.97898 [M+OH]-

Hexakis(2,2,3,3-

tetrafluoropropoxy)phosphazene 1033.98811 [M+TFA]-

Ultramark

1133.98172 [M+TFA]-

1233.97533 [M+TFA]-

1333.96895 [M+TFA]-

1433.96256 [M+TFA]-

1533.95617 [M+TFA]-

1633.94979 [M+TFA]-

1733.94340 [M+TFA]-

1833.93701 [M+TFA]-

1933.93062 [M+TFA]-

Hexakis(1h,1h,7h-

perfluoroheptoxy)phosphazene 2233.91146 [M+TFA]-

Hexakis(1h,1h,9h-

perfluorononyloxy)phosphazene 2833.87314 [M+TFA]-
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Mass Calibration

• MS should be calibrated to ensure the mass 

accuracy of the results. 

• Before you start the calibration check that you 

have a stable spray

• If the system has been in Off mode before, 

put the instrument into On mode or Standby 

mode for at least 90 minutes before you start a 

mass calibration procedure.

• Evaluate daily/weekly if it fails, calibrate.  

Good idea to calibrate before every sequence 

of important experiments.

• Calibrate unused polarity modes (e.g. neg) 

at least every 3 months.
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System Calibration

• Always run the positive ion polarity 

calibration procedure before the negative ion 

polarity calibration procedure

• Before you start the calibration check that you 

have a stable spray

• Calibrate monthly



36 Proprietary & Confidential

• Calibration/evaluation

Evaluations

• Each Tune Calibration is accompanied by a 

Check procedure

• „Check Only“ toggle enables Evaluation only, 

skips Calibration
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Saving a report
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Evaluation Results
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Diagnostics
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Diagnostics: Ion optics connectivity check

• Evaluates connectivity of ion optical elements

• Switches each element to operating state and to 

deflecting state

• In some cases signal will not be fully lost

• Good result show a change in each step

• Requires stable ion signal.
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Diagnostics: Transfer tube maintenance check

• Checks if the transfer tube needs cleaning by measuring 

the fore vacuum. 

• If the fore vacuum is below a (temperature dependent) 

threshold, the transfer tube might be blocked and cleaning 

is recommended.
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Diagnostics: Quadrupole Maintenance Check

• This check tries to charge up potential contamination 

inside the quadrupole. 

• It uses ions of both polarities, so:

• a stable and bright spray is required on both polarities. 

• Recommended to set the source gases and temperatures 

to the same levels in positive and negative ion mode. 

• On a clean quadrupole, no charge can be deposited, 

so the plot will show a straight line. With increasing 

contamination of the quadrupole, the plot will start 

showing a slope. This is expected and to a certain 

level tolerated by the instrument. 

• Once the fail threshold is reached the quadrupole 

should be cleaned. 

• The cycle time between two cleanings depends 

strongly on the sample type and the sample amount 

injected. . 
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Diagnostics: Ion optics maintenance check

• From Source to Bent flatapole Exit lens:

• actively discharges ion optical element (neg. 

ions) and subsequently evaluates transmission 

trend.

• It is recommended:

• a stable and bright spray on both polarities. 

• Recommended to set the source gases and temperatures 

to the same levels in positive and negative ion mode. 

• Recommended to set negative ion mode voltage to low 

values (range 2.2 kV)
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Creating a method
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Method Editor: Overview

1 2 3 Method Editor tabs:

1. Global Parameters

2. Scan Parameters

3. Summary Page
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Method Editor: Global Parameters

1

2

3

4

5

Global Parameters:

1. Ion Source Properties

2. Syringe Properties

3. Divert Valve A Properties

4. Divert Valve B Properties

5. Contact Closure Properties
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Ion source

Ion Source:

copy and paste available
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Scan Parameters

1: Global Method Settings:

- Method Duration (min)

- Application mode

- Method Timeline

- Infusion Mode

- Expected LC Peak Width (s)

- Internal Mass Calibration

1
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Scan Parameters

Adding a new experiment
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Scan Parameters

Double click to rename experiment if needed
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Internal mass calibration
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Experiment Pane View Types

2.       Experiment Pane View Types:

a. Quan View

b. Qual View

c. Template View

2

b ca
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Example: Create a Full Scan data-dependent MS² method in Qual View

1
2

1. Go to MS Scans, click on Full scan

2. Drag and drop the Full Scan to the 

experiment pane.
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Example: Create a Full Scan data-dependent MS² method in Qual View

3

3. Go to MS2 Scans, click on  MS2

4. Drag and drop the  MS2 Scan to the 

experiment

4
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Scan properties

A new Full Scan data-dependent

MS² method is created

Scan parameters can be changed on properties 

pane
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Filters

Go to Scan Filters and add an Intensity Filter to 

the experiment pane.

Intensity Properties:

- Intensity Threshold : The minimum signal 

intensity  required to trigger a data dependent 

scan.
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Holistic Test
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Summary pane
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Note on Mass ranges

The instrument conducts the experiment, 

However, the larger masses (above the 

recommended scan range) will be 

discriminated

if factor 5-10-15 rule is violated the fields to 

enter the scan range are highlighted in yellow
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Setup LC method
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Save the method
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Setting up a sequence



63 Proprietary & Confidential

Setting up a sequence
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Running a sequence
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• Depending on Configuration:

• EASY-nLC

• UltiMate

• FAIMS

• PNs of reccomended consumables

Maintenance

• Overview

• Orbitrap Exploris User Maintenance

• Flush Sample lines and API probe

• Check pump oil

• Purge pump oil

• Air filters

• Sweep cone and ITT 

• API Source interface maintenance

• Bent Flatapole and Quad maintenance
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• Orbitrap Exploris 480 empowers the user to perform their own performance maintenance as required

• Service Plans

• Preferred Service plan

• Corrective maintenance

• Parts, labor, and travel

• Annual PM 

• does not provide a Performance Maintenance service. 

• Elective Performance Maintenance Package

• Customer may elect to purchase a Performance Maintenance Package if desired and IES will perform the service.

• Standard Factory one-year warranty:

• Performance Maintenance Training (~2 months after install)

• Preventative Maintenance (~11 months after install)

General
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User Maintenance

Diagnostics to help assess the need for maintenance
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Flushing the Sample Transfer Line, the Metal Needle, and the API Probe
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Check oil on the forepumps Refer to Operating and pump manual for further instructions
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Purge oil on the forepumps Refer to Operating and pump manual for further instructions
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Maintenance of Fan Filters

• Check every four weeks and clean them if 

they are dirty.

• 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.

• Pull each fan filter out of the filter bracket and 

check it for dust. 

• If the fan filters are covered with dust:

• wash the fan filters in a solution of soap and 

water. 

• Rinse with tap water.

• Squeeze the water and let them air dry.

• Reinstall
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Removal of sweep cone and ion transfer tube Refer to Operating manual for further instructions



73 Proprietary & Confidential

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

• Turn off the flow of sample solution from the LC (or other sample introduction device).

• In the Tune software window, put the instrument in Off condition. 

• Shut down and vent the system by setting the Main Power switch to the OFF position. 

• After 5 minutes, disconnect the power cable to prevent the system from being turned on in the 

opened state.

• Prepare a clean surface on the bench or ideally in a fume hood, e.g. place some clean aluminum 

foil on the bench.

• Wait 10 min for the instrument to vent before beginning any maintenance.

• For opening the main chamber: Disconnect and remove all items that are in the accessories cabinet 

(for example, the syringe pump). Make sure that nothing is plugged into the USB ports at the right 

side of the compartment.

Preparation steps Refer to Operating manual for further instructions
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• After fully venting the 

system remove the cooled

inlet stack by pushing the 

release latch up.

API Source Interface Removal

• Pull the inlet stack straight 

out and store it in a clean 

area.

• Block the opening to the 

analyzer chamber to 

prevent dust contamination

Refer to Operating manual for further instructions
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• Inlet stack components:

1. Source cage

2. Ion funnel

3. Internal calibration unit

4. Injection filter

• Insert a flat head 

screwdriver through the 

holes in the injection filter 

PEEK holder to loosen the 

screws.

Disassembly Inject filter and focus lens

• Pull up tab 1 of the metal 

retainer for the focus lens until 

it is freed from the PEEK 

holder. Unhook tab 2 and 

remove the lens. 

1

2

1 2

3

4

4 Flat head screwdriver

4

Refer to Operating manual for further instructions
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• By hand, continue to 

unscrew the long screws 

until the second set of 

windings is free.

Disassembly of the Ion Funnel

• Pull the entire Ion Funnel 

and IC unit assembly 

straight out of the source 

cage.

Refer to Operating manual for further instructions



77 Proprietary & Confidential

• Separate the IC unit from 

the Ion funnel being sure 

not to bend the long metal 

pin extending through the 

PEEK holder of the S-

lens.

Disassembly Exit Lens/IC Unit

• For cleaning instructions 

see Operating manual.

1. Source Cage

2. Ion Funnel

3. Internal Calibration Unit

4. Exit Lens

5. Injection Filter

6. Flatapole Focus Lens

• Wipe clean with wet lint-

free wipes soaked in 

Isopropanol:Water and 

purge with N2.

1

2

3 4

5

6

Refer to Operating manual for further instructions
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• Grab the front of the top 

cover of the instrument with 

both hands and push it a 

small distance toward the 

rear side of the instrument. 

Removal of the top cover

• With the accessory 

compartment open, loosen 

the 3 mm hex screws in the 

accessories cabinet that 

connect the top cover to the 

instrument frame

• Remove all equipment 

located in the accessory 

compartment. Make sure 

nothing is plugged into the 

USB ports

• Grab the Orbitrap-shaped 

handles of the cover with 

both hands and lift it off. 

Store the cover in a safe 

place.

Refer to Extended Maintenance Manual for further instructions
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• Important:

Wait until instrument is fully 

vented

• Make sure that the 

chamber is open only when 

you do work on the 

components inside

• Use the handle to open the 

lid of the quadrupole 

chamber.

Opening the main chamber

• Customer-accessible parts:

1. Quadrupole 

2. Bent Flatapole

1
2

Refer to Extended Maintenance Manual for further instructions
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EASY-nLC maintenance
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UltiMate 3000 maintenance
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FAIMS maintenance

FAIMS User Guide 

https://assets.thermofisher.com/TFS-Assets/CMD/manuals/man-98100-97000-faims-pro-user-man9810097000-en.pdf
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Product Name Unit Size Product Number

Pierce™ HeLa Protein Digest 

Standard

1x 20 µg dry pellet 88328

PRTC: Pierce™ Peptide 

Retention Time Calibration 

Mixture 

0.5 µM, 50 µl frozen aliquot 88320

99.9% Water, 0.1% FA Optima 

LCMS grade

500 mL LS118-500

80% ACN, 0.1% FA Optima LCMS 

grade

500 mL LS122-500 

99.9% ACN, 0.1% FA Optima 

LCMS grade

500 mL LS120-500

EASY-Spray Column 15 cm x 75 µm ID, PepMap C18 3 

µm particles, 100 Å pore size

ES800A

PN of reccomended consumables: LC-MS 
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Product Name Unit Size Product Number

Pierce™ FlexMix™ Calibration 

Solution

10 mL A39239

Performance Maintenance Starter 

Kit - Exploris 

BRE0021873

Maintenance Consumables Kit BRE0021372

DUO 11 Oil P3 0.5L BRE0015107

SOGEVAC oil LVO700 2L BRE0019927

Ion transfer tube, high capacity 1 80500-20045

PN of reccomended consumables: maintenance

Further information on replaceable parts in operating manual


