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Acquiring Data — an Overview
Chapter 1

Acquiring Data — an Overview

This chapter provides information on using the acquisition system. It will explain
how MassLynx is used to turn on and tune the mass spectrometer, how the
instrument isthen calibrated and then finally how you can acquire data onto the
computer'shard disk.

Getting Started — the basic steps for acquiring
data

This section gives an overview of the basic steps required to do an acquisition and
the order in which these steps should be performed. Each of the sepsinvolved in
acquiring datais described in much greater detail in its own section later in this
chapter.

1. Load MassLynx

Load MassLynx by double clicking on the MassLynx icon in the MassLynx group.
If MassLynx Security is enabled the MassLynx Login dialog will be displayed.
Enter your Logon Name and Password. MassLynx will be loaded and
communications with the instrument will beinitialised.

2. Configure the Inlet System

If necessary choose Select | nterface from the Acquisition Control Panel Configure
menu and select which type of inlet system you are using.

Next choose I nlet from the Acquisition Control Panel Methods menu. Thisalows

you to set up theinlet parametersfor your chosen inlet system e.g., the GC
temperatureramp if you are using a GC system.

3. Prepare instrument for use

The instrument should be prepared for use as described in the Users Guide supplied
with your insrument, if it isin a vented state it should be pumped down using the
vacuum controls. The instrument should then be turned into operate.

4, Tune the instrument

The instrument must be tuned to obtain the best conditions for ionization. Again

this should be done in accordance with the instructions given in the Users Guide
supplied with your instrument.
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5. Calibrate the mass scale

The mass scale of the instrument must be correctly calibrated so that the masses
reported for acquired data are correct. Calibration of the mass scale involves
introducing areference compound into the system, acquiring some data and then
comparing the result with the expected masses for the reference compound. A
calibration curveis produced and used to correct for any errorsin the mass scale.

6. Acquire some data

Y ou can how acquire some data, either for asingle sample or for anumber of
samples, introduced into the system using an autosampler. To do this you must set
up amethod for scanning the system (referred to as a function) and if you are using
a programmableinlet system, you must also set up any inlet related parameters,
including those that control an autosampler if fitted. Y ou can then start the
acquisition and let it run for a programmed duration or stop it manually before that
time.

7. Monitoring data acquisition

The progress of the acquisition can be monitored either by selecting the 'Status’
display which gives a scan by scan report of acquisition statistics, or by viewing the
datathat is being acquired in real time using the Spectrum or Chromatogram
displays.
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The Acquisition Control Panel
Chapter 2

Introduction

All MassLynx Acquisition functions are accessed from, and managed by, the
Acquisition Control Panel. In order to perform an acquisition you must first tell the
system about the instrument configuration that you wish to use. The Acquisition
Control Pand will then configureitself to allow you access to the controls that are
appropriate to the intended task.

MassLynx can be configured so that the Acquisition Control Panel is automatically
displayed when MassLynx isrun, otherwise the Acquisition Control Panel is
displayed when you select Control Panel from the MassLynx Run menu or press

the toolbar button. The picture displayed will reflect your current Instrument
and Inlet configuration. Figure 2.1 shows the Control Panel display for a Quattro Il
with a GC and Autoinjector.

Acquisition controls can be accessed either with the menu bar at the top of the

Control Pand, or in the case of the mass spectrometer tune page or the inlet editors,
by double clicking on the relevant part of the Control Panel picture.

] To automatically load the Acquisition Control Panel with MassLynx
To automatically load the Acquisition Control Pandl with MassLynx select
Autoload from the Acquisition Control Panel Configure menu. A tick will appear

next to this menu option when it is selected.

[ ] To select the Tune window from the Control Panel

Double click on the mass spectrometer part of the instrument picture

_or_

Choose Tune M ass Spectrometer from the Acquisition Control Panel | nstrument
menul.

_or_

PressCTRL-T

*_Acquisition Control Panel

Methodz  Instrument  Configure  Statuz  Help

Guattro | with Analytical Component Engine

Figure 2.1 The Acquisition Control Panel
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Configuring the Inlet System

Page 6

Before you use the Acquisition Control Panel you must first configure it to support
theinlet system fitted. Thisis done using the Select Interface dialog box.

MassLynx will display alist of theinlet systems which you selected during
installation of the MassLynx software. If you add additiona inlet systems at alater
date you may need to reingtall MassLynx to add the control software for the new
inlet system.

Once you have configured theinlet system, MassLynx will give you access to the

parts of the acquisition system that are appropriate to theinlet selected and the Tune
page will changeif theinlet selected requires a change of ionization mode.

Select Interface |

GC ar LC sustem [ACE]

[Mone]

Solids Probe

DCl Probe

Thermozpray

Thermozpray with Autal hjechor

E.i |:: ar L|: suztem |.||':'|, |:E|
Contact Clozure

|nterface to a Gaz Chromatograph or
Liquid Chromatoagraph configured and
contralled by the analytical component
engine [ACE].

Cancel |

Figure 2.2 Select Inlet Dialog

Thelist of inlet options, which appearsin the Select Interface dial og, reflects the
inlet systems which were selected when MassLynx wasingalled. If, a alater date
you add anew inlet system or change one of your existing inlets you may need to re-
install MassLynx to gain access to the control software for the new inlet system.

To change the inlet system

1.  Choose Select Interface from the Acquisition Control Panel Configure
menu.

2. Scrall down totherequired inlet system.
3. Sdecttheinlet.
4, Pressthe OK button.

The Control Pand will now re-configureitself to show the new inlet system.
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Setting Instrument Data Thresholds

MassLynx has several parameters that allow you to control how the transputer
system pre-processes data before it is sent to the host computer. These parameters
are contained in the Instrument Data Thresholding dialog.

Instrument Data Thresholding allows you to specify what type of data you wish to
acquire and writeto disk and what type of data you wish to discard and not write to

disk. Limiting the amount data stored on disk can be particularly desirable when
acquiring continuum data and doing long LC runs.

[ ] To change Data Thresholding

1.  Choose Set Instrument Threshold from the Acquisition Control Panel
I nstrument menu.

2. Make required changes to the information.
3. Pressthe OK button.

The data thresholding dia og displayed will depend on the type of instrument being

used.
For Quattro I, Bio-Q, Trio-2000 and 12-250 instruments the following dialog will be
displayed.
Instrument Data Thresholding |
— Prafile Data
Data Storage: Standard [Save all intenzities)
Bazeline Level: |1 1 Fiointz per daltan 15 =
— Centroid D ata

Dyramic Fange: I Standard - I
Data Threshold : ||:|

Beak Acceptance: ILl:uw (Discard Moise Peaks) j

— kultiplet Threshold Bamp—————— ~SIR Data

[nitial Threshald: [ mrmu IEDEI Bazeline Level: |1—
Bamp Start: [ amu ) |4':":":|

—lon Counting——————————————
Final Threshold: () 1500 o

Threshold:

k. | Canicel | Drefault |

Figure 2.3 Ingrument Data Thresholding Dialog
(Quattro |, Bio-Q, Trio-2000 and 12-250)
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For Quattro Il and Platform instruments the following dialog will be displayed.

Instrument Data Thresholding |
— Prafile Data
Data Storage: Standard [S ave all intenzities]
Bazeline Level: IT
Pointz per daltan: 16 -
— Centraid D'ata
Dynarmic B ange: IStE"”d‘E’"‘:| j

P

[rata T hreghold:

Peak Acceptance:

ILDW [Dizcard Moize Pealks] j

—5SIR Data

—

51R Bazeline Level:

()4 | Cancel |

D efault | gdvanced...l

Figure 2.4 Ingrument Data Thresholding Dialog (Quattro Il and Platform)

Pressing the Advanced button in this diaog will display the Advanced Thresholding

Parameters dial og.
Advanced Instrument Data Thresholding |
— Profile D ata - Spike Removal — Enhanced TIC Calculation
[ Use Spike Femoval [ Enable TIC Enhancement
f i S pike | Rtemnsit |2|:||:||:||:| = sumrmatian BEe: IBPl vI
Sptke Fercentage Biatic; |3|:| it mterst ||:|
ol rtermeit |-| 24215520
— Multiplet Threshald B amp
Start i ass: ||:|
Initial Threshald: [mmu] (500
Erd |l s |4|:||:||:|
Ramp Start: [ amu ] |4|:||:||:|
Final Threshald: [ mmu | GO0 — lon Counting
Threshald : ||:|

Cancel

Default |

Figure 2.5 Advanced Instrument Data Thresholding Dialog

(Quattro Il and Platform)

Pressing the OK button stores any changes made in the Instrument Data
Thresholding dialog and in the Advanced Instrument Data Thresholding dialog if

present.

For Quattro Il and Platform |1 instruments the tune page will be updated
immediatdy if it isopen, i.e. the effect of Basdline Level and lon Counting changes
are shown on the active tune segments. For other instruments the new parameters
will be downloaded at the start of the next acquisition scan.
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Pressing Cancd discards any changes made and closes the Instrument Data
Thresholding dialog.

Pressing the Default button loads default values for all parameters and switches off
all theinstrument data thresholding features.

MaxEnt Users

Note: The MaxEnt a gorithm needs to accurately measure noise within a data
file. For thisreason thelon Counting Threshold should be set to zero when
acquiring data which will be anaysed using MaxEnt.

Profile Data

The controls for profile data alow you to control the amount of data that is collected
during a continuum data acquisition. By default MassLynx will collect one data
point every 8th of adalton. If for instance you were scanning your instrument from
mass 50 to mass 1300 you would collect and save 10000 data points per scan, and as
each point requires 6 bytes of disk space, every scan would take 1/17 of a megabyte
of disk space. Obvioudly if you use this type of scanning in conjunction with
chromatography, the datafile sizeswill grow to be enormous. In addition to the
disk space issue, collecting thisamount of data puts aheavy demand on the
transputer system, which will ultimately effect the scan rates at which you can
collect data

The ability to use athreshold with continuum data is therefore highly desirable as it
allows you to disregard data that isnoise yet save the complete pesk profile for the
real’ data, thus retaining the information in the data while reducing disk space
requirements. To use thisfacility you should set Data Stor age to 'Compressed'.

Having selected 'Compressed’ mode, |on Counting Threshold is used to set the
intensity level below which adata point will beignored. Thisfeatureis discussed
later.

Data Storage When Data Storageis set to Standard every massintensity pair is
stored to file, regardless of their vaues, i.e. zero intendties. This mode must be
used for acquisitionswith MCA functions

When Data Storageis set to Compr essed zero intensity values are not stored to file
s0 this produces smaller file sizes. Compressed Data Storage mode cannot be used
for MCA acquisitions.

Baseline Level Isusedtolift/drop the baselineto see more/less of thenoise. Itis
used when lon Counting Thresholding is not enabled (i.e. set to zero), to set the
position above zero of the baseline. The baselinelevel would typically be set to a
valueof 1. If you wish the basgline to appear higher then you can increase the value
of the baseline level parameter.

It is possible to use a negative basdine. Thisreduces the noise seen and actsas a
form of thresholding to be applied to 1/16th amu type samples. Thiswill take place
after ion counting and therefore have aless significant effect.

If you want to see more noise use a positive value. Do not use a positive value for

the Basdline Level if you are using lon Counting Thresholding or Compressed Data
Storage mode.
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The Points per dalton parameter can have one of three values, 4, 8 or 16. Selecting
8 points will allow you to acquire data twice as quickly as selecting 16, and will
result in data files which are approximately half as big asthose acquired at 16 points
per dalton. Selecting 4 points will allow you to acquire data twice as quickly as
sdlecting 8, and will result in data files which are approximatdy half as big asthose
acquired at 8 points per dalton.

Acquiring data at 16 points per dalton gives the greatest possible resol ution.
Acquiring data at 4 points per dalton gives data with a smoothed appearance.

Centroid Data

For centroided data, there are three parametersthat you can set.

Dynamic Range Controlsthe size (in terms of bytes) of the number used to store
an acquired intensity value and also the precision with which a mass number is
stored. The standar d dynamic range setting allows the intensity values to be stored
using 4 bytes and masses to be stored to a 1/128 amu precision. The high dynamic
range is seldom used but allows 5 bytes for intensity and 1/1024 amu mass
precision.

Data Threshold Setsanintensity level bel ow which peaks detected will be
ignored. Thisisuseful if you wish to concentrate on larger peaks of interest and cut
down on the size of acquired datafiles.

Peak Acceptance Allows you to ignorethe minimum peak area calculated
during the prescan thus allowing smaller peaksthrough. Setting Peak Acceptance
to high activates this and will result in more peaks being stored per scan. The
default valueislow.

SIR Data

The SIR Basdline L evel isused when lon Counting Thresholding is not enabled
(i.e. set to zero). Itisused to set the position above zero of the basdline. The
basdlinelevel would be typically be set to avalue of 1. If you wish the basdline to
appear higher then you can increase the value of the basdline level parameter.

lon Counting Thresholding

Note: For Quattro Il and Platform instruments these parameters are accessed by
pressing the Advanced button in the Instrument Data Thresholding dialog.

lon Counting Threshold is used to set theintensity level below which a data point
will beignored. Thelon Counting Threshold can be set to values between 0 and
25, the higher the number you enter the more datawill be discarded.

Note: Todisablethelon Counting Threshold set the valueto zero. If you wish to
use the lon Counting Threshald facility avalue of 6 is suitable for most data.

Thisthreshold isapplied to all acquisitions, regardiess of scanning mode. Itis
also the most significant of all of the data manipulation variables because it isthe
one applied first to theraw data
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When an acquisition is started the instrument performs a " prescan” with theion
beam switched off so that the electronic noise levd of the acquisition system and its
standard deviation can be measured. Thelon Counting Threshold level that you
enter ismultiplied by the standard deviation of the noise to determine the intensity
level to beused. If you set avalue of zero theintensity level will be set so that it sits
right in the middle of the noise which would mean that roughly haf of the noise data
would be acquired. If you set avalue of 20 thethreshold would sit well above the
noise level, so very little noise data would be acquired. Conversely avalue of 1
would place the threshold only just above the noise so almost al of the data would
be acquired.

Important Note: When using an ion counting threshold you should set the profile
data basdlinelevel and SIR data SIR baseline level to zero.

Figure 2.6 to Figure 2.7 shows the effects of changing the Baseline Level and 1on
Counting Threshold parameters. A series of acquisitions were done using
Heptacosa and acquiring continuum data. Each datafile contains 18 scans. The
data file ABOOQO is not thresholded, both Baseline Level and lon Count Threshold
were set to zero.

Figure 2.6 shows the effect of increasing the Basdline Level parameter.

Baseline = 0, lon Counting =0

ABOO05 2 (0.128) Sm (SG, 2x1.00); Cm (1:18) Scan El+
614.06 6.61e4
100
. 576,02 Baseline Level=5
%] 564.03
0 T T T T T T T T T T T T T T T T T |
ABO0002 2 (0.128) Sm (SG, 2x1.00); Cm (1:18) Scan El+
614.06 6.03e4
100
576.02 .
%] Baseline Level=2
564.03
0 T T T T T T T T T T T T T T T T 1
ABO001 4 (0.232) Sm (SG, 2x1.00); Cm (1:18) Scan El+
614.06 6.19e4
100
%] 576.02 Baseline Level=1
564.03
0 T T T T T T T T T T T T T T T T 1
ABOO0O 2 (0.128) Sm (SG, 2x1.00); Cm (1:18) Scan El+
614.06 44804
100
= % 576,02 Baseline Level=0
564.03
0 T T T T T T T T T T T T T T T T T T T 1 Daje
550 555 560 565 570 575 580 585 590 595 600 605 61C 615 620 625 630 635 640 645 650

Figure 2.6 Effect of increasing Baseline Level on Heptacosa spectrum
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Figure 2.7 shows the effect of increasing the lon Counting threshold on apart of the
spectrum, which contains only background noise. The bottom trace was acquired
with the lon Counting Threshold set to zero, for subsequent traces the lon Counting
Thresholdwas set to 1, 2, 4, 6 and 25. Asthe lon Counting Threshold isincreased
the amount of noise stored is reduced, the normalizing intensity value at the top right
hand corner of the traceis also reduced.

Baseline = 0, lon Counting = 25, Data Storage = Compressed

AB0250 2 (0.128) Cm (1:18) Scan El+
100 1
u %
L . L S B S S pes S e S S S e S S S S s e s B H Ee
ABO060 2 (0.128) Cm (1:18) Scan El+
100+ 632.03 676
%] 629.36
643A.54
0 T T T r1 T 1 T T T 17 L S B B A LI e s s
AB0040 2 (0.128) Cm (1:18) Scan El+
100 625.63 635.89 360
639.12
%] 645.72
A 640“93 64T4 d M 648A.51
Oﬁ—rﬁﬁﬁ_T_T T T T A T T T T T T M T T TA T T T Aw T Dale
650

T T T T T T
620 622 624 626 628 63C 632 634 636 638 640 642 644 646 648

Baseline = 0, lon Counting =0

AB0020 4 (0.232) Cm (1:18) SeanEl+
_ 629.42 53135 1.09e3
100 625.50 633.21 638.00 64559  648.39
622.46 63663 | 639.50 64354 | |e46.71
%-]
0 e I B B o e B e B I s o B e N B B e e e |
AB0010 2 (0.128) Cm (1:18) Sean El+
) 626.81 630.98 14263
100 62252 63663 63931 643.23 648.70
621.46 629.67
%]
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
ABO000 2 (0.128) Cm (1:18) Scan El+
100 622,52 . . 64858 1.653
75 608 - 639.81 - 646.77
' 645.47
m %
0 1 Dale

| LS VL VLS UL SO S UL UL S S S UL DL L L L L
620 622 624 626 628 63C 632 634 636 638 640 642 644 646 648 650

Figure 2.7 Effect of increasing lon Counting Threshold on noise in Heptacosa
spectrum

The value of the lon Counting Threshold should be set such that background noiseis
removed without significantly reducing the intensity of the smallest peaks which are
of interest.
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Figur e 2.8 shows the effect of increasing the lon Counting threshold on a part of the
spectrum, which contains alow intensity peak. Asthe lon Counting Threshold is
increased beyond a certain value the peak becomes narrower and itsintensity is
reduced as the thresholding rgjects part of the genuinesignal. Inthiscasean lon
Counting Threshold value of 4 would be suitable.

Baseline = 0, lon Counting = 4, Data Storage = Compressed

100

%

AB0250 2 (0.128) Sm (SG, 2x1.00); Cm (1:18) Scan El+
100 1
%- .
lon Counting Threshold=25
0 T T T T T T T T T 1
ABOO060 2 (0.128) Sm (SG, 2x1.00); Cm (1:18) Scan El+
614.06 1.53e4
100
%- .
lon Counting Threshold=6
G T T T T T T T T T 1
AB0040 2 (0.128) Sm (SG, 2x1.00); Cm (1:18) Scan El+
614.06 2.84e4
100
= %] lon Counting Threshold=4
0 T T T T T T T T T 1 Dale
600 605 610 615 620 625 630 635 640 645 650
Baseline = 0, lon Counting = 2, Data Storage = Compressed
AB0020 4 (0.232) Sm (SG, 2x1.00); Cm (1:18) Scan El+
614.06 3.98e4
100
u %]
lon Counting Threshold=2
0 T T T T T T T T T 1
AB0010 2 (0.128) Sm (SG, 2x1.00); Cm (1:18) Scan El+
614.06 4.30e4

lon Counting Threshold=1

0 T T T T T T T T T 1
ABO0000 2 (0.128) Sm (SG, 2x1.00); Cm (1:18) Scan El+
614.06 4.48e4
100
%]
lon Counting Threshold=0
Y T T T T T T T T T 1 Dale
600 605 610 615 620 625 63C 635 640 645 650

Figure 2.8 Effect of increasing lon Counting Threshold on low intensity peak in Heptacosa
spectrum
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Table 2.1 gives asummary of the parameters used to acquire each of the data files
and shows the % reduction in file size which resulted from using the series of lon
Counting Thresholds and storing data in Compressed format.

File Baseline | lon Count Data .DAT File %
Name Level Threshold Storage Size saving
(Bytes) on
AB0000
ABO0000 0 0 Standard 1,102,926
ABO0001 1 0 Standard 0
ABO0002 2 0 Standard 0
ABO0005 5 0 Standard 0
ABO0010 0 1 Compressed | 1,014,942 8
AB0020 0 2 Compressed 998,790 10
ABO0040 0 4 Compressed 432,690 61
ABO0060 0 6 Compressed 347,784 69
AB0250 0 25 Compressed 185,286 83

Table 2.1 Summary of Instrument Data Thresholding parameters used to acquire
files ABOOOO to AB0O250.

Multiplet Threshold

Note: For Quattro Il and Platform instruments these parameters are accessed by
pressing the Advanced button in the Instrument Data Thresholding dialog.

Thereal-time peak detection agorithm in the acquisition system uses a value of
peak separation called the Multiplet Threshold to determine whether two peaks will
be detected as two separate peaks or combined into one peak. If two peaks are
separated by less than M ultiplet Threshold then they will be combined into asingle
peak. However the value of the multiplet threshold needs to increase as the mass
scale increases since peaks will tend to broaden at higher masses. For thisreason a
ramp may need to be applied to the value of the multiplet threshold so that it
increases with the massrange. Thisis done using the parameters Ramp Start and
Final multiplet threshold.
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Advanced Instrument Data Thresholding parameters
(Quattro Il and Platform instruments only)

These parameters are accessed by pressing the Advanced button in the Instrument

Data Thresholding dialog.
Advanced Instrument Data Threzholding
— Profile Data - Spike Removal———— [~ Enhanced TIC Calculation
[ Use Spike Removal [T Enable TIC Enhancement
Iiiraun Spike rtersit IW TS zummation pe; Im
Smike Fercentage Hatm: |3|:|— il mtensts ID—
. ol et bty IW
— Multiplet Threshold Bamp Sitar s IU—
Initial Threshald: [mmu]  [go0 Erdhiess: IW
Farmnp Start: [ amu | IW
Einal Threshald: [ mmu ) E00 — lon Counting
Threzhold : ID—

Cancel Default |

Figure 2.9 Advanced Instrument Data Thresholding Dialog
(Quattro I and Platform)

Profile Data — Spike Removal

Spikes are distinguished from real data by the fact that spikes are very narrow and
also very intense when compared to their immediate neéighbors. Data pointsthat are
determined to be spikes are removed by setting the value of this data point to the
average of itsimmediate neighbors.

Note that the use of Spike Removal does involve some additional processing while
acquiring. For thisreason the use of Spike removal will reduce the maximum
achievable acquisition rates by approximately 30%.

Use Spike Removal Sdect this box to perform spikeremoval during an
acquisition. (Notethiswill not bereflected in the tune page).

Minimum Spike Intensity  Intensity threshold below which spikes will be
ignored. Take thisvaluefrom the Tune page intensities. A very low intensity signal
may include single ion events that can be combined to produce significant pesks.
For thistype of datathe Minimum Spike Intensity should be set to a suitable value
such that these singleion events are not discarded as spikes.

Spike Percentage Ratio Ratio used to determine if a data point is a spike by
comparing the data point to itsimmediate neighbors.

If the Spike Percentage Ratio is set to 30%, then if at 30% of its full intensity the
data point is still more intense than both itsimmediate neighborsit will be regarded
asaspike. Toexpressthisasaratio, the maximum allowed intensity ratio between
adata point and its immediate neighborsis 3:1.

Spike Percentage Ratio set to 50% is equivalent to aratio of 2:1.

Spike Percentage Ratio set to 20% is equivalent to aratio of 5:1.
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Profile Data — Enhanced TIC Calculation

Enable TIC Enhancement Select this box to produce an enhanced TIC for the
acquisition. Note that the use of TIC Enhancement does involve some additional
processing while acquiring. For this reason the use of TIC Enhancement will
somewhat reduce the maximum achievabl e acquisition rates.

TIC summation type The TIC can be either the sum or BPI of those intensities
within the specified ranges.

Intensity Acceptance Parameters  These parameters specify a minimum and
maximum intensity and a massrange for the enhanced TIC. Usethese valuesto
sdlect regions of interest for your TIC. You may want to :-

e Look at acertain peak

* Ignore solvent peaks

« Ignore ‘grassy’ baselines

« Not count saturated peaks

Note for Max Intensity, ions produce an electronic signal between 0 and 10 volts.
The default value shown here represents 10 volts.

Pressing th®efault button loads default values for all parameters and switches off
all the advanced instrument data thresholding features.

Press th®©K button to accept any changes. The settinfjdardownloaded when
you press th©K button in the Instrument Data Thresholding page. These settings
will not be downloaded i€ancd is pressed in the Instrument Data Thresholding

page.
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Changing Lab and User Information

MassLynx can save management information with a datafile. Theinformation
saved is Laboratory Name, Instrument Identification and User Name. This
information is entered into the Lab and User Info dialog box.

Thisinformation will be stored with any datathat is acquired and can be displayed

as part of the header information of a chromatogram or spectrum when they are
displayed on the screen or printed.

Lab And User Info

X
Lab: Lab (] |
_ Carcel |

User: I.ﬁ.dministratnr Cancel

Instrument 10 ; I|ngt

Figure 2.10 Change Management Information Dialog
[ ] To change Lab and User Information

1.  ChooseChangeLab or User Info from the Acquisition Control Panel
Configur e menu.

2. Make required changes to the information.

3. Press the OK button.
Other Menu Items

On the Acquisition Control Pand | nstrument menu there are three options used for
diagnostics.

Transputer Version Choose this option to display the version number of the
Transputer code and the Mass Range of the Mass Spectrometer.

Verify Serial Comms Choose this option to check the communications between
an Autosampler or GC and the Mass Spectrometer.

Trace Choose this option to generate alog file of all events between MassL ynx
and the transputers. Do not use this option unless advised to by Micromass asit
generatesvery largedatafiles. A tick mark appearsnext totheoptioniif it is
selected.
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Instrument Tuning
Chapter 3

Introduction

Before acquiring data it may be necessary to check the tuning conditions of the
instrument, and if necessary modify one or more of the instrument tuning
parameters. The insgrument can be tuned either manually or automatically from the
instrument Tune page.

The Tune Page

& Tune - [ ESPPOS . ESP+ |

File lontkode Heaters Gaz Famp: Other ‘window Help

Function Set hass Span Gain

LM Res 170 g 2 > 1 =
Hid Fes 170 < = | 2 [ms = 57200 |5 500

: [

4 [
[Energy 1 1.0 5 >
IE Ra?: 1 00 < - > a2l

& 235 4500

Lens B < = >

Multiplier 1 e«
Multiplier 2 B30 ¢

-
o

.
'

570 571 572 573 574

Source I i M5 1 M5 2 | Acquire...l OPERATE 1 #2137 4

Figure 3.1 Tune Page showing tune peak information

The Tune page is a configurable paneled display as shown in Figure 3.1 . Theleft
side of the window holds the tuning parameters for a selected region of the mass
spectrometer. The Mass Spectrometer region can be changed using either the
Window menu, or by pressing one of the buttons at the bottom |eft of the window.

The pand in the top right of the window can display either the tune peak
information (Figure 3.1) or ingrument pressure information (Figure 3.2). The
display can be switched between tune peak information and instrument pressure

e
information using the Window menu or the and toolbar buttons.
A Toolbar is displayed at the top of the tune window, which alows you to perform
some common operations with a single click of the appropriate Toolbar button.

Note the Toolbar does not appear for some older instruments like the 12-250,
Trio-2000, Bio-Q and Quattro |.
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At the bottom right of the window is the tune peak display. You can display up to
four masses to tune on. The number of tune peaks displayed is controlled by the
four check boxes at the bottom right-hand side of the window. Any one of the tune
peaks can be zoomed so that it occupies the entire tune peak area. When atune peak
has been zoomed the controls for the mass and span for that peak are displayed at
the top of the display window. This enables you to display the pressure information
while having control over the peak display.

& Tune - [ ESPPOS _ESP+ |

File lontode Heaters Gas Hamps Other Window Help

ElEEREREN [ e T =

IS 3

Lhd Fes 7.0 < s >
H Bes 7.0 < x Analyser

Gas Cell
[Eneripy 1 1.0 = >
IE Rarmp 1 00 < > <120

2.15e5 =500

lenss  ElE < : >
kultiplier 1 B0 < = >
kultiplier 2 B50 & = >

570

571 572 573

Source | I M5 1

M5 2 | Acquire...l

OPERATE

1 ~#z2 i3ra

Figure 3.2 Tune Page showing instrument pressure information

[ ] To display the Tune Page

1.  Sdect the Acquisition Control Panel.

2. Double click on the mass spectrometer section of the instrument picture on the

Acquisition Control Panel window.

_or_

Choose Tune M ass Spectrometer from the Acquisition Control Panel
I nstrument menu.

3. From the window menu, select either Peak Controlsto show peak
information or Pressur esto show instrument pressure information.
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The Tune Page Toolbar

The Toolbar is displayed at the top of the tune window and allows you to perform
some common operations with a single click of the appropriate Toolbar button.

BEE®E B NE O D

on
E1-]
nr

[

Press to open an existing tunefile.

Press to save current tune parametersto disk.

Pressto print current window in portrait format.

Press to display tune peak information.

Press to display insrument pressure information.

Press to edit scope settings.

Pressto reset the zero level of theinstrument and reinitiaise the system.

Pressto run AutoTune.

Press once to switch reference gas on. Press again to switch reference gas off.

Press once to switch Cl gason. Pressagain to switch Cl gas off.

Press once to switch API gason. Press again to switch APl gas off.

Press once to switch collision gas on. Press again to switch collision gas off.

Pressto get help.
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Changing Tune Parameter Settings

Most of the tuning parameter controls are combination controls featuring a dider
bar, two push buttons and an edit window. The tuning parameters can be modified
in any of the following ways.

. By dragging the slider bar using the mouse.
. By clicking the"<" or ">" buttons.
. By typing anew value directly into the edit window.

If you change a tune parameter using the dider bar or push buttons, the value shown
in the edit window will update as appropriate.

Other tune parameter controls only have an edit window and can only be changed by
direct typing.

The speed with which the system will respond to changes in parameter settingsis
controlled by the speed with which the peak display refreshes. To get the didersto
be most responsive you should set the scope scan speed and inter scan timeto be as
short as possible (for moreinformation, see Scope Parameters, on page 31).

Printing Tune Information

A report of thetuning parameters can be sent to the printer by pressing the
toolbar button or by choosing Print from the tune page File menu. Thisreport
contains a copy of the tune peak information displayed on the screen, along with a
record of each parameter setting. Thisreport isnot configurable by the user.

Experimental Record

Page 24

Tuning parameters are stored with every data file as part of the experimental record.
Thetuning parameters for a particular data file can be viewed or printed from the
Data Browser, see the MassLynx User Guide, Selecting and Viewing Data, for more
information.
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Saving and Restoring Parameter Settings

Whole sets of instrument tuning parameters can be saved to disk asanamed file and
thenrecalled at afuturedate. Note: A tune parameter file containsthe latest
settings for the source controls for all supported ionization modes not just the
ionization mode you are currently using. Tune parameter files also contain settings
for the analyser, inlet set points and peak display.

[ ] Save on Exit Option

When the Save on EXxit option is selected the current tuning parameters are saved to
disk when you exit from the tune page and will be reloaded when you enter the tune
page again. When Save on Exit isnot selected the current tuning parameters are not
saved to disk when you exit from the tune page, when you enter the tune page again

the last saved set of parameters will be rel oaded from disk.

To enablethe Save on Exit option, choose Save on Exit from the tune page File
menu. A tick mark will appear next to this option to show that it isenabled. To
disable the Save on Exit option, choose Save on Exit from the tune page File menu

again.

[ To save a set of parameters

1.  Tosavethecurrent tune parameters with the existing file name press the
button or choose Save from the Tune Page File menu.

To save the current tune parameters with anew file name choose Save As
from the Tune Page File menu.

2. Enter anew file name under which you want the parameters to be saved, or
alternatively select an existing file from the list displayed.

3. Press the Save button. If the selected file already exists on disk you will be
asked to confirm that you want to overwrite the exigting information. Press
the Y es button to continue or the No button to enter a different file name.

Save File As
Save jn: I 9 Acqudb

101
Default. dbf
M azslprs. dbF

Fil= narne: DEFAIILT. dbf Save I
Save as type: | Tune Parameters j Cancel |

Figure 3.3 Save Tune Parameters Dialog
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] To restore a saved set of parameters

1 Pressthe toolbar button or choose Open from the Tune File menu.

2. Sdect thetuning parameter set that you would like to use, either by typing its
name or by selecting it from the displayed list.

3. Press the Open button.

Open Tune File

Loak, in: I 9 Acqudb

101
Default. dbf
M azslprs. dbF

Fil= narne: DEFAIILT.db Open I
Files of type: | Ture Parameters j Cancel |

Figure 3.4 Open Tune File Dialog
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Modifying the Peak Display

The tune peak display is modified using either the tune peak controls, or by using
the mouse directly on the tune peak display. Figure 3.5 shows the tune peak
controls and the tune peak display.

& Tune - [ ESPPOS . ESP+ |

File lonkode Heaters Gaz Famp: Other ‘window

5] @IE) |
Function Set hass Span Gain

Lk Res 170 < 5 > 1 =
Hid Fes 170 < = | 2 [ms = 57200 |5 500

: [

4 [
IEnergy 1 1.0 ¢ 5 >
IE Ra?: 1 00 < - > a2l

2l 235 4500

Lens B < = >

Multiplier 1 e«
Multiplier 2 B30 ¢

-
o

.
'

570 571 572 573 574

Source I i M5 1 M5 2 | Acquire...l OPERATE 1 #2137 4

Figure 3.5 Tune peak controls and display
] To select peaks

1.  Choosethe number of peaksthat you want to display by checking the
appropriate controls at the bottom of thewindow. For example, if you want to
display only the first and second tune peaks then check controls 1 and 2 on, 3
and 4 off.

b
2. Pressthe toolbar button or choose Peak Display from the Tune Page
Window menu and then for each active peak sdlect the scan type (Quattro
only) that you wish to use, the massthat you wish to tune on, the span and the
gain.

[ | To zoom or unzoom a peak
Double click on the peak. Thiswill make the selected peak fill the whole tune peak

display and remove the peak selection controls from the window. A second double
click will unzoom the peak.
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AutoTune

To change the tune mass, span or gain using the mouse

1

Zoom therelevant peak - thiswill causeleft and right arrow controls for the
mass and span to appear at the top corners of the peak window.

Click on the arrow to the | eft of the mass control to decrease the mass by one
increment, click on the arrow to theright to increasethe mass. The size of the
increment is set using the scope controls dialog (see later).

To double the gain applied to a peak double click on the line above the peak
which shows the gain. A double click below the peak will half the gain.

MassLynx can automatically tune the mass spectrometer in El, APcl and
eectrospray ionization modes on supported instruments. The instruments supported
for each ionization mode are as follows:

Autotune lonization Instruments Supported

Mode

El

Platform I, Quattro 11, Quattro | and Trio-2000

APcl and Electrospray Platform 11, Quattro |1, Platform LC and Quattro LC
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AutoTune ramps the settings for the tuning parameters until they are optimised to
give the best intensity, resolution and peak shape.

To run AutoTune

1

=
Pressthe toolbar button or choose AutoT une from the Tune page
Other menu. Note, theinstrument must be in operate before you can run
AutoTune.

T |
@ AUTOTUNE STATUS
Stage ]

IFEE.-‘-‘-.DY TOSTART AUTOTUME

Eamping

0%

Stop Setup...

Figure 3.6 AutoTune dialog
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2. Choose Setup to set the AutoTune setup parameters.

AutoTune Setup E |
| Ok I

Cancel

— Tune k azzes

Low kazz: [Da) IEQ_D
High tasz: [Da ] |5|:|2_|:|

— Peak ‘width at Half Height

Low Mazz[Dal ID_?D
High Masz [Da] ID_?E

Figure 3.7 El AutoTune Setup dialog

The default setup parameters for EI AutoTune are suitable for tuning with
Heptacosa, thereisno need to alter the Tune Mass or Peak Width parameters
if you are using Heptacosa.

The Level of AutoTune performed can be selected as M aintenance or Full.
A full AutoTune startsfrom a default set of tuning parameters. A
maintenance AutoT une starts from the current tuning parameters set in the
tune page and can be quicker than afull AutoTune. A maintenance AutoTune
can only be performed if the instrument isreasonably well tuned aready, if
the current tuning istoo poor AutoTune will give an error and ask you to
perform afull AutoTune.

The Tune Masses parameters set aL ow and High M ass which will be used
to tune on.

The Peak Width at Half Height parameters set the peak width at half height
for the Low and High M asses being monitored.

When you are satisfied with the AutoTune setup parameters press OK to exit.

3. Choose Start to start AutoTune. The AutoTune status bar is updated to show
the progress of AutoTune. AutoTunehas 7 sages:

1) Checking instrument conditions
Autotune checks that tune page readbacks are within acceptabl e tolerance.
2) Attempting to detect initial beam

AutoTunelooks for aninitial beam by increasing the value of the multiplier.
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3) Rough tuning focus lenses at low mass

Values of lenses are ramped to see where the low mass peak intensity
maxi mi ses.

4) Tuning ion energy and ion repeller
Modifies values for ion energy ramp, ion energy and repdller.
5) Tuning for good peak shape

Checks peak width at half height and height of valley between main and
i sotope peaks.

6) Finetuning focus lenses at high mass

Values of lenses are ramped over anarrower range using the values
determined in stage 4 to see where the high mass peak intensity maximises.

7) Tuning multiplier for good sensitivity

Value of multiplier ramped until the low mass peak intensity is 80% of full
scale.

When AutoTune hasfinished it displays a status dialog to say that AutoTune
has been successfully completed. Press OK to exit back to the tune page.
The tuning parameters determined by AutoTune will be saved to the current
tune parameter file.
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Scope Parameters

Various parameters can be set to control the peak display and, if fitted, an external
oscilloscope. You can control the speed at which the scope isrefreshed and the
scope response. You can also ask for agrid to be applied to the tune peak display
and for the data to be drawn either as afilled or unfilled trace.

Scope Parameters

— Responze

2hpzec - Tmzec

IEE— Tl

—5Scan Time
003 zec - B zec

IEI.EISEI EES

— Mazs [ncrement——
0.01 - 1000 m'z

|1.EIEI

me'z

—Inter Scan Time——

002 zec - 10 z&c

IEI.EI2EI EES

— Span [ncrement——

— Peak Intenizty

1 - 1000 mz ¥ Percentage
|1EIEI.EIE| m/z i~ ahz |ntenzity
~ Gid
v Solid Trace

Figure 3.8 Scope parameters dialog

] To change the scope setup

1 Pressthe toolbar button or choose Scope Par ameter sfrom the Tune
Other menu.

2. Make any required changesto the settings.
3. Pressthe OK button.

Response A variablelow passfilter that effects the level of high frequency
information that will be displayed on an external oscilloscope, if oneisfitted to the
mass spectrometer. A high value will make the peak display appear smocther than a
low value.

Scan Time and Inter Scan Time Contral the speed with which the tune peak
display isupdated. Thetuning system will behave more responsively if the scan
timeand inter scan time are short.

Mass Increment and Span Increment The mass and span settingsfor a
zoomed peak can be altered using the mouse by clicking on the appropriate up or
down button (see: Modifying Peak Display). The massincrement and span
increment contrals effect how much the setting will change for each mouse click.

Grid Display ahorizontal grid on the peak display.
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Solid Trace Check this control to draw the displayed peak as afilled trace. Leave
the control unchecked to draw the displayed peak as aline graph.

Peak Intensity When thisparameter is set to Percentage the percentage intensity
of the base peak in the active tune segment window is displayed. When this
parameter is set to Abs Intensity the absolute intensity of the base peak in the active
tune segment window is displayed.

Changing Inlet Heaters

Page 32

Figure 3.9 shows the dia og box that is used to set inlet interface temperatures and
the DCI current setpoint. The Heaters dialog isa"modeless’ dialog, which means
that you do not have to close it to continue using the rest of the system.

Sheaters |

—GC Interfface ['C]——— 1~ Solids Probe [C]——

Set To: ID—

SetTo:

Currently : -

Currently ; -

—Line Heater [[C]———

IEEI
Currently : -

SetTa:

—DCl Current [mé]——

SetTo: ID—
Currently : -

—aur Heater 1 [FC]———

— s Heater 2 [C]—

SetTa: ID— Set To: ID—

Currently : - Currently : -

Update | Cancel | ak. |

Figure 3.9 Inlet Heaters dialog for interface temperature and DCI current setpoint

To change an inlet parameter

1.

2.

Sedlect Change Heater s from the Tune Heater s menu.

Select therequired parameter and enter the desired set point in the edit box
labeled Set To.

To send the current values to the instrument pressthe Update button. The
new set point will now be sent to the acquisition system. Y ou can observe the
effect of the change by watching the read back value which should change as
the sdlected heater heats up or cools down to the required value. Readbacks
are displayed in the box labeled Currently.

Press the OK button to send current values to the instrument and exit from the
Heatersdiaog.
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Gas Controls

The Gas menu on the Tune page |ets you turn gasses on or off. You can aso
customize the menu so that the correct names of the gasses that you actually use
appear in the menu bar.

] To turn a gas on or off
Press the relevant toolbar button or choose the required gas from the Tune Gas
menu. If the gaswas previoudly turned off it will now be turned on. A tick mark
will appear next to agasif it isturned on.
] To change the name of a gas
1.  Select Parametersfrom the Tune Gas menu.
2. Sdect therequired gas and enter its name.
If you wish to be able to select the gas from the Tune Gas menu using a key
letter you should precede this letter of the name by the character "&". For
example, in Figure 3.10 the Cl Gas will appear on the Tune Gas menu as

Cl Gasand can be sdected viathe keyboard by pressing "I". Note the key
letter does not necessarily have to be the first | etter of the word.

Goses |

—Qazes
Beference Gas %P eference =
Cl Gas 1 |C8 Gas 1 A
Cl Gas 2 [cragasz
Cl Gas 3 |l G 3
Thermaspray Pump [.Thermospray Pump
Collizion Gaz I&I:D"isinn

Figure 3.10 Tune gas parameters dialog
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Ramp Controls

Page 34

For instruments, which have the relevant hardware, installed it is possible to set cone
voltage and collision energy ramps on the tune page.

[ To set up acone voltage ramp

1.

Choose Cone Ramp Gradient from the tune page Ramps menu.

S Conchomp K|

Start b azz 1000 )4

End Mass |2|:||:||:|

Cone Start Waolts |25
Cone End Yalts |5|:|— Update

Figure 3.11 Cone Ramp dialog

Cancel

Two values of cone voltage are defined at two particular masses using the
Start and End M ass controls and the Cone Start Voltsand Cone End Volts
contrals. These values define a gradient for the cone voltage which isthen
extrapolated to cover the full massrange. Make any changes required and
press OK to exit. Pressing the Update button in this dialog will update the
values used for the cone voltage ramp when the ramp has been enabl ed.

To initiate the cone voltage ramp press the button or choose Use Cone
Ramp from the tune page Ramps menu.

] To set up acollision energy ramp

1.

Choose Cadllision Energy Ramp Gradient from the tune page Ramps menu.

* Colliszion Energy Ramp |
Start Mazz 1000 ]
End tazs 2000
= I Cancel

Collision Energy Start “alks IEEI

Collizion Energy End Yoltz |4|:| Update

Figure 3.12 Collision Energy Ramp dialog

Two values of collision energy are defined at two particular masses using the
Start and End M ass controls and the Callision Energy Start Volts and
Coallision Energy End Volts controls. These values define a gradient for the
collision energy voltage that isthen extrapolated to cover the full mass range.
Make any changes required and press OK to exit. Pressing the Update button
in thisdialog will update the values used for the collision energy ramp when
the ramp has been enabl ed.

To initiate the collision energy voltage ramp pressthe button or choose
Use Collision Ener gy Ramp from the tune page Ramps menu.
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Vacuum

The mass spectrometer’s vacuum system can be controlled from the Tune page.
Ensure however that thisis done in accordance with the information in your
Instrument Users Guide.

To pump down the vacuum system

Choose Pump from the Tune Other menu. The menu name will change from
Pump to Vent and the system will commence its pump down sequence. Y ou can
watch the vacuum progress by choosing Pressur es from the Tune Window menu.

To vent the vacuum system

Choose Vent from the Tune Other menu. You will be asked to confirm that you
want to vent the system, in case Vent was selected in error. The system will then
start its automatic venting sequence.

Resetting the Zero Level

The zero level (or Basdline) can be repositioned by Pressing the toolbar button
or choosing Reinitialize from the Tune Other menu. This command will cause the
instrument control system to measure the position of the noise signal so that any
basdline offset caused by the electronics or instrumentation can be compensated for.
It is advisable to reset the zero level whenever the value of one of the multiplier
voltages is changed.
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Controlling Readbacks
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MassLynx alows you to choose how system readbacks will be displayed on the
Tune page. You can ask for readbacks to be displayed continuously, never or only
when they differ from their associated set points by more than 10%.

Note that anumber of the readbacks are for diagnostic purposes only and do not
need to be very precise. Their function isto indicate if the voltageis present or not.
The acceptable variation between the set value and the readback value will vary
depending on the particular tune parameter. |f you are concerned about the values
you should contact your local service office for advice.

To change read back style

1.  Choose Readbacksfrom the Tune Other menu.

2. Select thereadback style required. Selecting Always will always display
readbacks. Selecting Out of Range will display readbacks when they differ
from their associated set points by more than 10%. If both controlsare
unchecked then no readbacks will be displayed.

3. Press the OK button.

Readbacks E |

— Readback Dizplay

- : ok__|
ut of Range
™ Ahways ﬂl

—Linz 2nd Stage Prezsure—

- mB ar

Figure 3.13 Tune Readbacks dialog



MassLynx NT Guide to Data Acquisition

Starting an Acquisition from the Tune Page

The easiest way to acquire data for asampleisto acquireit directly from the tune
page. You cannot use inlet programs from the tune page, acquire anaog data or
acquire multiple sample sequences, but you can start and stop acquisitions and
control most of the scanning parameters. The'Start Acquisition’ dialog as shown in
Figure 3.14 can be 'folded’ to hide most of the parameters from the user and can be
configured to automatically set itself to acquire data using the mass range and
function type that is being used for tuning the instrument. These features provide a
WY SIWY G (What you seeis what you get), method of acquiring data asthe
spectrum that iswritten to disk will be the same as the spectrum that is shown in the

peak display.

Start Acquisition |

Eilename IF”_E HAME Start Acquizition |

Text 5 ample Description

Drirechary |E: WALpne 3 DEFALLT . PROMD atah

Stop | Cancel |
Furictior IMS j W Save On Exit
Drata Forrat Il:entn:uid j ¥ | e Seope Settings
—Mazzes [miz]
Scope Gain |1
Sef ez |21 900
Scan Time [sacs) 1.00

Start Mazz |4|:|_|:||:|
End Maszs |52|1nn

Inter Szan Time [z2c2] 010

Biun Duration [ming] |1 0.00

Figure 3.14 Sart Acquisition dialog
] To start an acquisition

1.  Choose Acquire from the Tune Window menu or click on the Acquire
button at the bottom of the tune window.

2. Make any required changesto the settings.
3. Pressthe Start Acquisition button.
Filename Thename of the datafile to which acquired datawill be written. The

filename can be up to 128 characters. If thefile aready exists on disk, you will be
asked if you want to overwriteit.
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Text A text areathat is used to enter the sample description. The description can
be displayed on any output of the acquired data and has a maximum length of 80
characters.

Directory The Directory field displays the directory into which datawill be
acquired.

If you wish to change the directory into which data will be acquired, you can cancel
the acquistion and create a new project by choosing Project Wizard, or open an
existing one by choosing Open Prgject, from the MassLynx Top Level File menu.

Origin Pressing the Origin button allows you to enter additional information about
the sampleto be analysed. Additional information can be entered into the following
fields Submitter, Job, Task and Conditions.

Function The scan function that will be used to acquire the data. It can be any of
the following MS, Parent, Daughter, Neutral Loss, Neutral Gain, Q1F, MS2.
More information is given on scan functionslater on in this chapter.

Data Format The type of datathat will be collected and stored on disk. It can be
any of the following Centroid, Continuum or MCA. Moreinformation isgiven on
data formats later on in this chapter.

Save on Exit If thiscontrol is checked, any changes that you make will be saved
when you exit the diaog.

Use Scope Settings If this contral ischecked, the massinformation and function
type will be taken directly from the currently zoomed peak on the tune page

Set Mass Specifiesthemass (i.e. Daughter Mass, Parent Mass etc. ) that will be
used for the particular function type. If the function that you have selected does not
require a set mass, this control will be disabled.

Start Mass Specifies the mass at which the scan will start. The Start Mass must
be lower than the End Mass.

End Mass Specifies the mass at which the scan will stop.

Scope Gain Theamount of gain that will be applied to data displayed on an
external oscilloscope unit, if oneisfitted.

Scan Time Specifiestheduration of each scan in seconds.

Inter Scan Time Specifiesthetime in seconds between a scan finishing and the
next one starting. During this period no datais stored.

Run Duration Length of the acquisition, measured in minutes.
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Q-Tof Tuning

Q-Tof machines have extra parametersto set which are accessed from the Tune
Page Other menu. To display the relevant dialog select the option from the menu.

TDC Settings

TDC Settings ]|
— Signal
Stark [mt] 500
Stop [mi] IEEI
—Data

T hreshald |1
Lteff |2EIE|E'-

Cancel |

Figure 3.15 TDC ettingsdialog

Start Enter the gtart threshold for the TDC signal.
Stop Enter the stop threshold for the TDC signal.
Threshold Enter an intensity threshold below which TOF datawill not be stored.

Lteff Thisisused to adjust the mass scale.
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RF Settings

RF Settings |
— Tranzport RF

Gan |0.70

Offzet {0.00

1

— Colligion RF

Gain (0.0

Offzet |0.00

Cloze

i

Figure 3.16 RF Settings dialog
Enter aGain and Offset for the Transport RF and Collision RF.

Update Pressing this button sendsthe vaues to the instrument without closing
down the dialog.

MCP Conditioning

MCP Conditioning ]|

—Yaoltage

Start W] I1 oan
Stop ] |25IIIEI

— Time

Diuration [ming] |24':|
Step [minz] I'I 0

Start |

Figure 3.17 MCP Conditioning dialog

Enter the Start and Stop voltages, the Dur ation and Step values. The MCP voltage
will be stepped between the specified voltages for the specified time.

When the Start button is pressed the MCP Conditioning Status dialog is displayed.
Press the Stop button to stop MCP Conditioning.
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#si MCP Conditioning Status M= E3 |

Statuz

Current Waoltage []: 1000

Time Remaining [mins]: 240

Figure 3.18 MCP Conditioning Status dialog

TOF MS Profile

TOF M5 Profile ]|
— Prafile
M Chwell Time Ramp Time
e [% of scan time]  [% scan time)
1. |u |45 |5
2 |1 000 |45 |5

Cloze |

Figure 3.19 TOF MSProfile dialog

Thisdialog alows the user to bias different parts of the mass range during TOF MS
acquisition. The Quadrupole will park at the specified M ass for the specified
percentage of the scan time (Dwell Time), and then ramp to the next mass for the
specified percentage of the scan time (Ramp Time).

Update Pressing thisbutton sends the values to the instrument without closing
down the dialog.
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Mass Calibration
Chapter 4

Mass Calibration

MassLynx provides a fully automated facility for calibrating the mass scale of an
instrument. To see the main calibration dialog choose Calibrate.. from the
acquisition control panel I nstrument menu.

How a calibration is formed

A mass spectrum of areference compound ( acalibration file) isacquired and
matched against atable of the expected masses of the peaksin thereference
compound which are stored as areference file. Each peak in thereferencefileis
matched to a corresponding peak in the calibration file. The mass differences
between the reference peaks and calibration peaks are the calibration points. A
calibration curve s fitted through the calibration points.

The vertical distance of each calibration point from the curveis calculated. This
distance representsthe remaining ( or residual ) mass difference after calibration.

The standard deviation of theresidualsisaso calculated. Thisnumber isthe best
singleindication of the accuracy of the calibration.

Calibration Types

A single-quadrupole instrument requires up to three calibration curves;

e A satic cdibration isused to accurately ‘park’ the quadrupole mass anayser on
a specific mass of interest (in Tuning and SIR for example).

e A scanning calibration enables peaks acquired in a scanning acquisition to be
mass measured accurately

e A scan speed compensation calibration compensates for lag time' in the
system when the insrument is scanned rapidly.

A separate mass spectrum of the reference compound is acquired for each selected
calibration type.

A triple-quadrupol e instrument requires these three calibrations for both MS1 and

MS2, for amaximum of six calibration curves. The table below show which types
of calibration are necessary for particular types of experiment.
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Experiment Calibration Required

MS1 MS2
MS All Not Applicable
SIR Static Not Applicable
MSMS All All
MRM Static Static

Overview of the calibration process

Page 46

Check the tuning of the instrument.

The mass spectrometer should be in operational mode. Check that the peak shape
and intensities are correct.

Set the calibration parameters.

Select the appropriate reference file for the calibration reference sample that you are
going to use.

If you are calibrating electrospray, FAB or thermospray, then you will typically be
using continuum or MCA data types, and you should set the Mass Measure
parameters (see page 52). These parameters control peak detection in continuum
and MCA data. Thereisno need to set these parametersif you are using centroided
acquisition.

Set the Peak Match and Curve Fit parametersin the Calibration Parameters dialog
(see page 50). These parameters control the location of reference peaksin a

calibration spectrum, and the drawing of a calibration curve to correct the resulting
mass differences.

Start an automatic calibration

From the Main Cdlibration Dialog, press the Start... button. Thiswill bring up the
automatic calibration dialog.

Select the types of calibration you wish to perform.

Check the Acquire and Calibrate checkbox to perform automatic calibration. Set
the standard deviation threshold. Optionaly, also check the Acquire and Verify
checkbox, and set the standard deviation threshold.

Check the Print Report checkbox if you want a printed calibration report.

Set the data acquisition parameters.

Press the OK button.



MassLynx NT Guide to Data Acquisition

4, Check the calibration report

Examine the calibration report, and display the calibration graphsif necessary, to
satisfy yoursdlf that the calibration is satisfactory.

The Calibration Dialog

The calibration diaog displays statusinformation, including calibrated mass range
and scan speeds, and the time and date of the last calibration.

To display the didlog select Calibrate from the Acquisition Control Panel
Instrument menu.

= Calibrate - [DEFAULT.CAL] HE 3 |

File Edit Procezs Help

Reference File——— [~ Last Calibrated
HEPTA.REF - 0919
I J So,.. |
: 27 Jun 54
I Use &ir Refs
Statugr > |

[rata Directany: |E:'xh-1 LyrNDEFAULT . PROND atal

Figure 4.1 Main Calibration dialog

The dialog may be folded to hide the status information by pressing the <<Fold
button. When in the folded state, the status information may be displayed by
pressing the Status>> button.

= Calibrate - [DEFAULT.CAL] M= |

File Edt Process Help

Reference File————————— Laszt Calibrated
|[HEPTA.REF | 0313
27 Jun 34
™ Use &ir Fefs

Data Directony:  |C:AMLpnx3SDEFALILT PROAMD atah

— Calibration Status

MS1 Static |--Ma calibraticrn--

M51 Scanning  |-Mo calibration--

M51 Scan Speed  |-Mo calibration--
Compenzation

M52 Static |--Ma calibration--

M52 Scanning |--Ma alibration-

M52 Scan Speed  |-Mo calibration--
Compenzation

Figure 4.2 Main Calibration dialog (unfolded triple quad version)
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Parameters which control Calibration

Page 48

Automatic calibration parameters

To access this dialog, press the Start button on the Calibrate diaog.

Automatic Calibration |

¥ Static: Calibratiore v w51

W Szanning Calibration v M52
¥ Scan Speed Compenzation

Acquizition Parameters. . |

—Process

iﬁ- V¥ Acquire & Calibrate

|- Acquire & Werfy

@ ¥ Fiint Beport

] I Canzel

Figure 4.3 Automatic Calibration dialog

Y ou may choose Static Calibration, Scanning Calibration, or Scan Speed
Compensation calibrations by checking the appropriate check boxes. On atriple
quadrupole instrument you must also specify MS1 and/or MS2.

Optionally, you may chooseto Verify the calibration. Selecting this option causes a
calibrated mass spectrum of the reference compound to be acquired.

Finally you can choose to have areport of the calibration printed automatically
when the calibration completes. If you choose not to print the report at this stage
you can aways print it from the calibration curve display later. Thereport contains
pictures of the cdibration curves produced, along with calibration statistics such as
standard deviation.

Note, for Q-Tof machines Types available are Quad and TOF. Quad performsa
standard M S1 calibration, TOF performsa Tof MS data calibration. Select only one
of these options.
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Data Acquisition Parameters

To change data acquisition parameters press the Acquisition Par ameter s button on
the Automatic Calibration dialog.

Calibration Acquizition Setup

— Acquizition Parameters

Ok I

Scan From amul
- Cancel |

Scan To G20 amul
Drefault |

Bun Duration 0.3z iz

Data Type II:entn:uiu:I 7 I

— Scan Parameters

Static Span + |4I:I— aml
Static: Diwell IW ZEC
Slow Scan Time IW SEC
Fast Scan Time 0.29 ZEC
Inter Scan Delay naa TEC

Figure 4.4 Calibration Acquisition Setup dialog

The Scan From and Scan To parameters specify the scan range for each calibration
type.

The Run Duration parameter specifies how long each calibration data file will be
acquired for.

The Data Type parameter specifies whether datawill be acquired in centroid,
continuum or MCA mode. It isrecommended that the calibration uses the same
data type as the sampl e data you will be acquiring.

To acquire data for static calibration, the portion of the mass scaleimmediately
around each reference peak is scanned. The Static Span parameter specifies the
distance to be scanned either side of the reference peak. The Static Dwell parameter
specifies the time taken to scan thisrange.

To acquire data for scanning calibration, the mass scale is scanned over the sdlected
range, in atime specified by the Sow Scan Time parameter.

To acquire data for the Scan Speed compensation calibration, the mass scaleis also
scanned over the selected range, in atime specified by the Fast Scan Time
parameter.

The Inter Scan Delay specifies the time between one scan ending and the next scan
starting.

Pressing the Default button will reset all parametersin the dialog box to their
default values.
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To change Calibration Parameters

1.  Sdect Calibrate from the Acquisition Control Panel, this displays the
Calibrate dialog.

2. Sdect Calibration Parameter s from the Edit menu of the Calibrate dialog.

Calibration Parameters |

— Peak Match

¥ Perform auto peak. matching

Peak window [Da] — +4- |-| on Cancel

Initial gar [Da] |2. oo
Intenszity threzhold IEI. 01

— Curve Fit

Ok

Balynomial order

[ Intensity weighting

— Dizplay
[T Calibrate display

Figure 4.5 Calibration Parameters Dialog

Perform auto peak matching Check the box to enable. When unchecked this
allows disabling of the automatic peak matching facility. Useful for TOF
calibration, where the automatic peak matching algorithm will typically not make
the correct assignments.

The Peak Window parameter specifies the maximum mass difference between the
remaining reference peaks and the expected position of the corresponding peaksin

the acquired spectrum. Norma operating range for the Peak Window parameter is
0.3to 1.5 Da

Thefirg reference peak to be matched is chosen to be close to the center of the
calibration massrange. The Initial Error parameter specifies the maximum mass
difference between this reference peak and the corresponding peak in the acquired
spectrum. Normal operating range for the Initial Error parameter is0.5t0 2.0 Da

Any peak in the acquired spectrum with intensity less than the specified I ntensity
Threshold will not be used to form the calibration curve. Thethreshold is specified
as a percentage of the most intense peak in the acquired spectrum. Normal
operating range for the I ntensity Threshold parameter is 0 to 5%.

When each peak in the reference spectrum has been matched with a corresponding
peak in the acquired spectrum, the mass difference

acquired mass - reference mass
is calculated for each pair of peaks. These mass differences are plotted as pointson

a graph; each data point has the mass of the acquired peak asits x co-ordinate, and
the above mass difference asits y co-ordinate. A smooth curve is drawn through the
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points. The Polynomial Order parameter controls the type of curve which is drawn
and can be set to any value between 1 and 5. If Polynomial Order = 1, astraight line
is drawn through the points. If Polynomia Order = 2, a quadratic curveis drawn
through the points. If Polynomial Order = 3, acubic curveis used.

For atypical El calibration where the massrange calibrated starts below 100 amu
and extends up to 650 amu the recommended setting for the Polynomial Order
parameter is4. For atypical eectrospray calibration where the massrange
calibrated is from 600 amu to greater than 1000 amu the recommended setting for
the Polynomia Order parameter is 2.

Intensity Weighting If this box is checked, the curvefit is weighted toward the
pointsrepresenting the more intense acquired peaks. Theweight of each paint is
proportional to the squareroot of theintensity of the acquired peak.

Calibrate display Enables calibration of the peaksin thetop (raw file) graph.
Thisfeature allows selection of one peak at atime, with the display being
recalibrated after the selection of each peak, bringing the other massesin the
spectrum into line. Again, useful for TOF calibration.

Automatic Calibration Check parameters

To access this dialog, select AutoCal Check Parameter s from the Edit menu on
the Calibrate diaog.

Automatic Calibration Check

Check

Mizzed Beference Peaks

|2
b airmunn Skd Dieviation Im

Cancel

ok I
(&= |

V¥ &pply Span Conection

[V Check Acquisition Calibration Fanges

Figure 4.6 Automatic Calibration Check dialog

The Missed Reference Peaks control alows you to enter anumber of consecutive
peaks from the reference file that the system is allowed to miss before awarning is
issued to the user.

The Maximum Standard Deviation control does the samething if the residuals for
a particular calibration exceeds the number entered.

The Apply Span Correction option causes an extra correction to be applied to the
mass scale, which is dependent on the mass range being scanned. This correction
ensures that mass assignment will be correct even if the mass scale that you are
working with is different to the one that the instrument was originally calibrated
over. It isnot recommended that this option be used if the massrange of interest is
less than 1000amu and includes the range 0-150 amu.

The Check Acquisition Calibration Ranges option causes a warning message to be

displayed if an acquisition is started which would be outside the range of the current
calibration.
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The Mass Measure parameters

If you are using continuum or MCA acquisition modes to acquire your calibration
data you will need to tdll the system how it should convert the acquired datainto
centroided data needed by the calibration process.

To access this dialog, select Mass M easur e Par ameter s from the Edit menu on the
Calibrate dialog.

Mass Measure

Polynomial order Cancel

X
v Background subtract LI

Eelow curve [%) 33.00

11

¥ Smooth

Peak width [Da] 0.75
Humber of gmooths 2
i hean

" Savitzky Golay

Min peak, width at
half height [channels) [+
+ Top

™ Centroid top [3) IEEI.EIEI

Figure 4.7 Mass Measure dialog

For afull description of the Mass Measure parameters and their effect, seethe
section headed "Mass Measure" in the Spectrum chapter of the MassLynx User
Guide.

QTOF

For Q-Tof datathisdialog will have an extra button. Press this button to display the
QTOF Accurate Mass parametersdialog. For details see QTOF Accurate Mass
bel ow.

Thereisalso an extrafield Use QTOF mass correction. Check this box to use
QTOF mass correction.
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QTOF Accurate Mass

TOF Accurate Mass

B
TOF Constants

Bezalution

Cancel
Hp Multiplier

Lock Mazz Corechon

I'I ]
M azz Window +/- |'| 000
I—

Lock Maszs 0000

Figure 4.8 QTOF Accurate Mass dialog

Resolution Enter the resolution of the Mass Spectrometer.

Np multiplier Enter avalue for the number of pushes correction factor.

Mass Window This parameter determines the width of the mass window used to

locate the lock mass data peak. The most intense peak in the range Lock Mass —
Mass Window to Lock Mass + Mass Window is selected, and mass correction based

on this peak is performed.

Lock Mass This parameter specifies the reference lock mass.
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The Calibration Report

If the calibration proceeds successfully, no output will be displayed until the
calibration report is printed, showing calibration curves for each selected calibration
type.

If the standard deviation of the residuals for a particular calibration exceeds the pre-
set maximum, a set of calibration graphswill be displayed to help identify the
problem.

Typically, the peak matching a gorithm has found the wrong peaks, or missed some
peaks. You may need to change the peak match parameters or adjust the peak
matching manually. Y ou can change the peak match parameters by choosing Peak
match params from the calibration graph Edit menu. If the peak matching
algorithm has found the wrong peaks, increasing the value of the Peak window
parameter will solve the problem. You should also try reducing the value of the
Intensity threshold parameter (if it isnot already zero), before identifying the peaks
in the acquired spectrum by hand.

Calibrate M=l E3
Frint  Edit  Dizplay

Cancel | Default |

Data file S0LZEND - Uncalibrated 12 matches of 12 tested references
100 163.80

%

18076 21881 23097 o534y

313 48 349-37

1]

Reference file HEFTACOS

100 2858

%
156 99 180.99
i L

MWass difference (Raw - Ref mass)

-0.02 WK
pis
armu

0.64

Residuals Mean residual = 8.575929e-9 + 0. 076559

012+ ¥
3 E g

Ak 3 ES

X

DNE e bz
140 160 180 200 220 240 260 280 300 320 340

Figure 4.9 Calibration Graphs

The top graph shows the calibration spectrum; the peaks matched to reference peaks
are highlighted in a different color.
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[ ] Altering the displayed range
You can dter the range of the spectrum on display by clicking the |eft mouse button
on agraph at one end of the range of interest, holding the button down and dragging
the mouse to the other end of the range of interest. A "rubber band" indicates the
sdlected range. Pressing the Default button restores the default display range.

[ ] Manually matching peaks
Y ou can match acalibration peak to the closest reference peak by positioning the
mouse pointer over the calibration peak and clicking theright mouse button. If the
closest reference peak is aready matched to another calibration peak, the previous
match will be removed. You can also use theright mouse button to undo a peak

match, by positioning the mouse pointer over the matched calibration peak and
clicking the right mouse button.

Other Calibration Facilities

[ ] To delete the instrument calibration

1. Choose Delete all calibration from the Calibrate Process menu. This will
bring up a dialog requesting confirmation.

2. Press OK to delete dl calibration, or Cancel to abort the operation.

[ ] Displaying a calibration graph
You can display the calibration graphsfor a particular calibration type as follows:
1.  Choose Calibration from file from the Calibrate Pr ocess menu.

2. Sdect Static or Dynamic scan, or Lag time calibration for MS1 or MS2 (on a
triple quad instrument).

3. Press the OK button.
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Making a calibration from a data file

MS1 Static Calibration |

— Select Calibration Type

&+ Static ; &+ Ms1

™ Scanning M52

™ Scan Speed Compensation

— Select Calibration File

Combine scang indata file S5T4TRET

Erom |1 Tn |1
Browse.. | ‘

] | Cancel

Figure 4.10 MS1 Scanning Calibration dialog

1

2.

Choose Calibration from file from the Calibrate Pr ocess menu.

Select Static, Scanning or Scan Speed Compensation calibration for MS1 or
MS2 (on atriple quad instrument).

Press the Browse button, and then select afile from thelist displayed.
Optionally, enter arange of scansto combine From and To.

Press OK.
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Editing a Reference File

Figure 4.11 shows the contents of the file Heptacos.ref which is the standard
reference for El calibration. Calibration reference files consist of two columns of
numbers separated by any number of spaces or TAB characters. Thefirst column
contains the reference peak masses and the second column containsthereference
peak intensities. Thereference peak intensities are not at present used by the
calibration software and so can be set to anomina value of 100. However, you may
wish to enter realigtic values here to improve the appearance of the reference

spectra.

49.99379 0.73
68.99518 100.00
92.99518 0.56
99.99358 6.31
113.99669 2.34
118.99199 7.80
130.99199 36.31
149.99039 1.29
163.99350 0.56
168.98877 3.24
175.99350 0.91
180.98877 131
213.99030 0.76
218.98560 38.07
225.99030 0.56
230.98560 0.47
263.98705 8.38
313.98386 0.32
613.96471 0.64

Figure 4.11 Heptacos.ref file
Calibration reference files can be created or edited using any Windows text editor.

To read the currently selected reference file into the Notepad text editor, choose
Refer ence File from the Calibration Edit menu.

After editing, the reference file can either be saved under the current name by
sdlecting Save from the Notepad File menu or saved as anew referencefile by
sdlecting Save as from the Notepad File menu and giving the file anew name.

Textua information or comments can be stored in the reference file. Lines, which
are textual information or comments, must start with the ; character.

Saving and Restoring Calibrations

The compl ete instrument calibration can be saved to disk as anamed file and then
recalled at afuture date. Static, dynamic and lag time calibrations are all saved
together under a common name.

You may find it useful to calibrate the instrument for each of the different types of
experiment that you do and save these calibrationsto disk. This meansthat when
you switch between experimentsyou can restore a suitable calibration from disk
rather than having to recalibrate from scratch.
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[ | To save a named calibration
1. Choose Save Calibration As from the Calibration File menu.
2. Enter anew file name under which you want the parameters to be saved.

3. Press the Save button. If the selected file already exists on disk you will be
asked to confirm that you want to overwrite the exigting information. Press
the OK button to continue or the Cancel button to enter a different file name.

Save Instrument Calibration
Save jn: I 9 Acqudb

101
Cefault. cal
Urical.cal

File name: DEFAIILT.ca Save I
Save az twpe: | Instrument Calibration j Cancel |

Figure 4.12 Save Calibration Dialog

[ ] To restore a saved calibration
1. Choose L oad Calibration from the Tune File menu.

2.  Sdect thecalibration filerequired, either by typing its name or by sdecting it
from the displayed list.

3. Press the Open button.

Load Instrument Calibration
Loak, in: I 9 Acqudb

101
Cefault. cal
Urical.cal

File name: DEFAIILT.ca Open I
Files of type: | Instrument Calibration j Cancel |

Figure 4.13 Load Calibration Dialog
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The Function List Editor
Chapter 5

Introduction

The Function List Editor is used to set up the function(s) that the mass spectrometer
will use to scan the instrument during an acquisition. A function list can bea
mixture of different scanning techniques that can be arranged to run either
sequentially or concurrently during an acquisition. Typical uses for mixed function
acquisitions areto acquire different SIR groups over different retention windows
and the ahility to switch MS/M S scan modes during an acquisition.

A function list is produced, saved on disk and then referenced by hame when you
start an acquisition. Figure 5.1 shows a simple function list that contains only one
function: a centroided mode full scan, between 50 and 550 amu using El ionization.
Immediately above the function bar display isatime scale that shows when the
function will be active from and for how long it will run. In this case the function
starts after 5 minutes and then runs for 35 minutes, terminating after atotal elapsed
time of 40 minutes.

=4
To accessthis diaog, press the toolbar button on the MassLynx Screen or
select M ass Spectrometer from the M ethods menu on the Acquisition Control
Panel.

* Scan Functions - DEFAULT MDB

Eile  Function Analog Help

[ mMs1 || sim || Paent || Davghter | MRM || @iF || MS2 || Mioss || NGan |
—Solvent Delay———— ~ Analog Channelz

Ti i ID.DD

;:j I[:'::EZ]Temp IT |7 11 Unused 21 Unused 3T Unused 4 T Unused

Mz T T L T T T LTI T T T T T T T T T T T 1 1T T T T T T I 1T T T T TTT.1
02 4 B 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

(1 51 5can 50.0 o 550.0, [El+) Centrid I

Figure 5.1 Function list showing a sngle function

The currently selected function is enclosed in arectangular frame. |f the display
shows more than one function you can select a new function either by clicking on it
with the mouse, or by moving to it using the Up or Down Arrow keys on the
keyboard.

Page 61



MassLynx NT Guide to Data Acquisition

Figure 5.2 shows a more complicated function list, which has four SIR functions,
running sequentially for 10 minutes each.

*_ S5Scan Functions - DEFAULT .MDB

Eile  Function Analog Help

[ mMs1 || sim || Paent || Davghter | MRM || @iF || MS2 || Mioss || NGan |
—Solvent Delay———— ~ Analog Channelz

Ti i ID.DD

;:j I[:'::EZ]Temp IT |7 11 Unused 21 Unused 3T Unused 4 T Unused

Mg T T I T T T LTI T T T T T T T T T T T T T T T I T T T I T T T T T I T T T T T JITJT.1
02 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44

1 SIR of 3mSR

2 5IR of 3 masses [El+) ]
3 5IR of 4 masses [El+) ]
||4 5IR of 4 masses [El+] EI

Figure 5.2 Function list showing four SR functions

Adding a New Function

A new function can be added either by clicking on one of the function buttons at the
top of the editor, or by selecting Add from the Function menu and choosing the
appropriate function. The editor for the function type selected will be displayed
showing default values. Make any changes required to the parameters and pressthe
OK button to add the new function. The function editors for each scan type will be
discussed in detail later on in this chapter.

Modifying an Existing Function

An existing function can be modified in one of two ways. Y ou can either choose
Edit Function from the Function menu or you can double click on the function in
the function list. Thiswill bring up the appropriate editor for the function type and
allow you to change the function information. When you have finished editing the
function, the function list display will be updated to show any changes.

Removing a Function

Y ou can remove a function by highlighting it and then choosing Delete Function
from the Function menu. Alternatively you can press the Delete key on the

keyboard. Y ou will be asked to confirm that you really want to delete the function,
presstheY es button.
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Changing a Function’s Start and End Times

Y ou can change the start and end times of a function either by going into its editor
as described above, or by picking the times off atrace displayed in Chromatogram.

] To set a function time from Chromatogram
1 In thefunction list editor, seect the function that you want to set.

2. Click with theright mouse button and drag over therequired retention
window on any chromatogram trace in the Chromatogram window. The
current function bar will now update to show the new start and end times.

Setting a Solvent Delay

A solvent delay can be set for afunction list using the Solvent Delay Time contral.
No datais stored during the solvent delay period, which means that solvent peaks
that would normally be seen eluting at thistime on the TIC chromatogram of the
acquired data will no longer be seen. The filament in the source is turned off during
the solvent delay to prevent it from being damaged. For APcl functionsthe APcl
probe temperature will be set to the value specified in the APcl Probe Temp contral
for the period of the solvent delay.

Analog Channels

If an anad og channels hardware option is fitted to your instrument, you can acquire
up to 4 channels of analog data which will be stored with the data acquired from the
mass spectrometer. Analog channelswill typically be used to collect data from
external units such as UV detectors or FID detectors. A reading is made from the
externd channe at the end of each scan and stored with the data for that scan. The
resolution of the chromatography for an Analog channd is therefore dependent on
the scan speed used to acquire the mass spectrometry data.

To access this dialog, select Analog Channel Desc from the Analog menu on the
Scan Functions dialog.

Analog Channel Description |
—&nalog Ch I |
halog Channels 0K

Channel 1 Iw—
Channel 2 IFIDl— E=ne]
Channel 3 W
Channel 4 W

Figure 5.3 Analog Channels Description dialog
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To store data for an analog channel

1.

4,

Check the boxes required in the Analogue Channels part of the function
editor.

Choose Analog Channel Desc... from the Function List Analog menu.
Enter atextual description for each of the analog channelsthat you have
chosen to store. Thisdescription will be used on the Analog Chromatogram
dialog asthe Channel description. (Seethe MassLynx User’'s Guide,
Chromatogram chapter).

Press the OK button.

Saving and Restoring a Function List

Page 64

To save a function list

1.  Choose Save Asfrom the Function List File menu, to bring up the Save File
Asdiaog.

2. Enter anew File Name under which you want the function list to be saved, or
alternatively select an already existing file from thelist displayed.

3. Press the Save button. If the selected file already exists on disk you will be
asked to confirm that you want to overwrite the exigting information. Press
the Save button to continue, or Cancel and select a different name.

Save File Az
Save jn: I 9 Acqudb
Qid
Defaul. mdb
File name: Save I
Save az bype: (M5 Scanning Method j Cancel |

Figure 5.4 Save function list dialog

The current function ligt, i.e., the function list that is on display in the function list
editor, is saved automatically to disk when the function list editor is closed.
Therefore it isnot necessary to save the function list manually before closing the
window. The same function list will be automatically loaded when the function list
editor is next accessed.
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[ ] To restore a saved function list

1.  Choose Open from the Function List File menu to bring up adialog smilar to
the one shown below.

2. Sdect the File Name of the function list that you would like to use, either by
typing its name or by selecting it from the displayed list.

3. Press the Open button.

Open Scan File

Lookin: |23 Acquds = ck| Js

Qld
Default. mdb

File name:

Open I
Files of type:  [M5 Scanning Method j Cancel |

Figure 5.5 Open function list dialog
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Setting up a Full Scan Function

The full scan function editor is used to set up centroid, continuum and MCA
functions. It isactivated by clicking on the MS1 function button.

Function : 5 M51 Scan |

—kazz [miz] — Method

lonization Made  [g),

Start

]
&)
=
fom]

D ata .
End I Centroid

Bepeats

ke

— Retention YWindaw [minz] — Scan Duration [ secs |

Start Tirne ||:|_|:||:| Scan Time |1 o

End Time: ||3|:|_|:||:| Inter-Scan Delay ||:|_-| i
=&EE Brabe = Cone Yallage

[T Wee Tune Page Setfings ™| Use Ture Fage Settings

Brate emp a0 [Eone Yialtage a0

|
I

™ | sz Cone Yoltage Famp
(B4 A . |

0k, Cancel

Figure 5.6 Full scan editor

Start Mass Specifies the mass at which the scan will start. The Start Mass must
be lower than the End Mass.

End Mass Specifies the mass at which the scan will stop. Both the start and end
masses can be selected directly from a spectrum displayed in the Spectrum window.
If you click, drag and release on a spectrum using the right hand mouse button, the
sdlected mass range will be entered as the start and end mass values.

lonization Mode Specifies the ionization mode and polarity that will be used
during the acquisition.

Data Specifiesthetype of datato be collected and stored on disk.

Centroid - Stores data as centroided, intensity and mass assigned peaks. Datais
stored for every scan.

Continuum - Datais not centroided into peaks. Instead the signal received by the

interface electronicsis stored regularly to give an anal og intensity picture of the data
being acquired. Datais stored for every scan.
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Due to the fact that datais being acquired to disk at all times, even when there are
no peaks being acquired, continuum data acquisition places some extra burden on
the acquidtion system as compared to centroided acquisition. Data file sizes will
tend to be significantly larger than centroided ones and the absol ute scanning speed
(amu/ sec) will be dower. It is possible however to set athreshold below which the
data will not be stored to disk, which can greatly reduce these effects, depending on
the nature of the data being acquired. Thethreshold can be set so that data
considered to be 'noise’ can be discarded, thus improving data acquisition speed and
reducing datafile sizes. For more information about setting instrument data
thresholds see " Setting Insrument Data Thresholds in Chapter 2.

Multi Channel Analysis (MCA) - MCA data can be thought of as 'summed
continuum’, with only one intensity accumulated scan being stored to disk for a
given experiment. Aseach scan isacquired, itsintensity datais added to the
accumulated summed data of previous scans. An advantage of MCA is that random
noise will not accumulate so rapidly asreal dataand, therefore will effectively
average out over anumber of scans. Thiswill emphasisethereal data and improve
signal tonoise. A further advantage of MCA isthat because datais written to disk
only at the end of an experiment, scanning speeds can be increased and significantly
less storage spaceisrequired. The disadvantage of MCA isthat asthereisonly one
scan it cannot be used for timeresolved data.

Repeats Isonly rdevant for experiments having more than one function and
specifies the number of repeats of thisfunction.

Retention Window Start Time Specifiestheretention timein minutes at which
this function will become active; i.e., dataacquired and stored.

Retention Window End Time Specifiestheretention timein minutes at which
this function will ceaseto be active; i.e., data acquired and stored.

Scan Time Specifiestheduration of each scan in seconds.

Inter-Scan Delay Specifiesthetimein seconds between a scan finishing and the
next one starting. During this period no datais stored.

APcl Probe Temp Specifiesthe APcl probe temperature in degrees centigrade.
The APcl probe temperature contral is enabled when theionization modeis set to
APcl.

Use Tune Page Settings When this contral is selected the APcl probe
temperature set on the tune page at the start of the acquisition isused. This control
is enabled when the ionization modeis set to APcl. The APcl probe temperature
value cannot be altered by typing new values into tune page during the acquisition
since the new values will not be downloaded during the acquisition. If you need to
alter the APcl probe temperature by typing new values into tune page during the
acquisition you should acquire from the tune page.

Cone Voltage Specifiesthe cone voltage valuein volts. The Cone Voltage
contral is enabled when the ionization modeis set to ESP or to APcl.
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Use Tune Page Settings When this contral is selected the cone voltage set on
the tune page at the start of the acquisition isused. This contral is enabled when the
ionization modeis set to ESP or to APcl. The cone valtage value cannot be altered
by typing new values into tune page during the acquisition since the new values will
not be downloaded during the acquisition. If you need to alter the cone voltage by
typing new values into tune page during the acquisition you should acquire from the
tune page.

Cone Voltage Ramp To apply aramp to the cone voltage check the Use Cone
Voltage Ramp control and pressthe CV Ramp... button to load the Cone Ramp
dialog.

S Conchomp K|

Start b azz 1000 )4

End Mass |2|:||:||:|

Cone Start Waolts |25
Cone End Yalts |5|:|— Update

Figure 5.7 Cone Ramp dialog

Cancel

Two values of cone voltage are defined at two particular masses using the Start and
End Mass controls and the Cone Start Voltsand Cone End Volts controls. These
values define agradient for the cone voltage which is then extrapolated to cover the
full mass range of the function.
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Setting up an SIR Function

The SIR (Sdlected lon Recording) technique istypically used in those situations
where only a few specific masses are to be monitored during an acquisition. Since
most of the data acquisition time is spent on these masses, the SIR techniqueis far
more sensitive than 'full scanning'.

The SIR editor is used to enter the masses that you would like to monitor and their
respective dwell time, span and inter-channel delay time.

[ ] To set up an SIR function

Press the SIR button on the Scan Functions dialog.

Function : 3 5SIR |

— Channels lonization Mode  |E[+ =

b ass I
M W Inter-Chantel ||j|_|:|3
[r/z] [Secs) Delay [Secs)
|50z E Bepeats [
67 .80 a4.8d I
5a oo 3 80 Span 0.00
LAZ .48 A.86

[~ Usze Sample List Mazzes
— Retention Windaow [Ming]—

Start Tirne 0.on

End Time IEEI.EIEI

=&Ee Prake

Change | Sart |

[T | Uze Tune Page Settings

Cleardll |  Delete | Probeilens o

(] | Cancel

Figure 5.8 SR editor

Most of the fields are the same as those described for the full scan editor (see
"Setting up afull scan function" on page 66). However the following are different:

Mass Specifies the mass to be monitored; up to amaximum of 32. A masscan be
entered either by typing its value into the M ass box and pressing Enter or the Add
button, or by pulling them directly from a spectrum displayed in the Spectrum
window. To do this, display the required spectrum in the Spectrum window and
then select theionsthat you wish to monitor with asingle click of theright hand
mouse button. Asyou select amassit will appear in the SIR masses table.

Masses can a so be taken directly from the samplelist. Check the

Use Sample List Masses box, and enter sample list column heading for the
required masses (mass_ato mass t) then press the Add button. Note the column
heading (MASS A, MASS B etc) will appear in this diaog rather than the actual
masses listed in the samplelist.
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Dwell Specifiesthe length of timein seconds for which the highlighted mass will
be monitored.

Inter Channel Delay Specifiesthe length of time in seconds between finishing
monitoring the highlighted mass and starting monitoring the next massin the
function.

Span Specifies a small mass window applied centrally about the highlighted mass.
During acquisition thisrange will be scanned over the specified "Dwell" time. A
span of zero can be set to simply 'sit on’ the specified mass.

APcl Probe Temp Specifiesthe APcl probe temperature in degrees centigrade.
The APcl probe temperature control is enabled when theionization modeis set to
APcl.

Use Tune Page Settings When this contral is selected the APcl probe
temperature set on the tune page at the start of the acquisition isused. This control
is enabled when the ionization modeis set to APcl.

Add Type values into the Mass and Dwell and then press this button to add the new
Massto thelid.

Change Click with the left mouse button on a mass on the list and press this button
to change the Mass or Dwell.

Sort Press thisbutton to sort the list in order of ascending Mass.
Clear All Pressthisbutton to delete thelist of Masses.

Delete Click with theleft mouse button on amass on the list and press this button
to delete asingle Mass.

Setting up an MS/MS Function

Page 70

The MS/MS editor is used to acquire scan data using the MS2 region of atriple
quadrupole mass spectrometer. If you have a single stage quadrupole instrument
you will not be able to access thisdialog box as it would be inappropriate to do so.
The following scan functions are available, and for more information you should
refer to the Instrument Users Guide.

Daughter Thisisthe most commonly used MS/MS mode and is used to ook at
fragmentations of a particular ion. Quadrupole 1 isused to select the parent mass,
and isnot scanned. The mass for Quadrupole 1 isinserted into the Parent mass edit
window. As an operational note, the resolution of Quadrupole 1 can be lowered
until the peak width at the base is two masses wide without the daughter spectrum
containing any ions from the adjacent parent masses. The abundance senstivity of
the quadrupol e is such that the number of ions that are transmitted at adjacent
masses under these conditionsis very small indeed.
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Function : 5 Daughter Scan
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Figure 5.9 MSMSeditor for daughter scan

I

Cancel |

The Start and End masses refer to the mass range to be scanned by Quadrupole 2.
Note that it is possible to select the daughter mass to be greater than the parent
(precursor) mass. In this caseions which have gained massin the collision cell, or
are of higher mass to chargeratio will be detected. This occurs when amultiply
charged ion fragments and loses a charge, but only afraction of the mass.

Parent Thismodeisused to look for the parent of a particular fragment.
Quadrupole 2 is set on the fragment, and is not scanned. The set mass that is entered
in this case isthe mass of the daughter (fragment). The Start and End masses
specify the mass range over which Quadrupole 1 will be scanned. The Start mass
would normally be set to amass just bel ow the daughter being selected on
Quadrupole 2, and the End mass to a val ue above the highest expected parent mass.
Note that there are often several masses from which a daughter may come, so that
any one fragment is derived from a number of different peaks.

The callision energy is the energy of theions asthey pass through the collision cdll.

MS2 Inthismode theions are detected on the final detector. Quadrupole 2 has
both RF and DC applied to the anayser rods, and istherefore resolving.
Quadrupole 1 has no resolving DC potentials applied to the rods, and therefore
transmitsions over awide massrange. Theresolution, ion energy and ion energy
ramp of MS2 will control the beam shape. It has to be remembered that theion
energy (and ramp) of Quadrupole 1 will also affect the transmission in this mode, as
will lenses 5 and 6, which are normally associated with Quadrupole 1. Whilethis
scanning mode can be used for acquiring data onto disk it is mostly used in thetune
window, for setting and optimising the acquisition conditions. The Start and End
masses specify the mass range over which Quadrupole 2 will be scanned.
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Q1F Thismode functionsin asimilar fashion to MS2 mode from the operators
point of view. In this case however theresolving quadrupole is Quadrupole 1, with
Quadrupole 2 not resolving and RF applied only to the analysing rods. Thislittle
used mode, isuseful for fault finding.

Neutral Loss Inthismode, the peak in a spectrum that will give the neutral 1oss
specified is detected. The precursor massis scanned in Quadrupole 1, and
Quadrupole 2 is scanned at this mass lessthe neutral loss mass. Starting masses are
therefore detected on the mass scale of MS1. It should be remembered that the Start
mass entered (for Quadrupole 1) should be greater than the neutral loss valueto give
Quadrupole 2 avalid start mass.

Neutral Gain Thisisan infrequently used mode, since the mass selected by
Quadrupole 2 is higher than that of Quadrupole 1 by the neutral gain mass. Itis
applicable to studies where a precursor ion gains mass by ion molecule reaction. It
also applies to fragment ions of multiply charged ionsthat fragment into particles
with ahigher value of massto charge.

Function : 5 Parent S5can |
—kazz [miz] — Method
Parents of IEQ— lonization Mode  [E[. «
Start IW Ltz I Centraid j
End W Bepeats |-|—

— Retention *Windaw [minz] — Scan Duration [ secs |

Start Tirne ||:|_|:||:| Scan Time |1 o

End Time: IED_["] Inter-Scan Delay ||:|_-| 0
—Colizion Energy——— [ Cone Yollage

[T Use Turne Page Settings ™ Use Ture Page Settings

Collizion Erergy |5

;

[Eone Yaltage i

|

e AR Frabe
[T | UzeTune Page Settings

Erabe Temp 20 [C4 R am.. |
0 I

™ | Uze Cone Yoltage Fame

|

K. Cancel

Figure 5.10 MS'MSeditor for parent scan

Thefiddsin the MS/MS editor are mainly the same as the ones in the full scan
editor with thefollowing differences.

Mass Specifiesthe mass (i.e. Daughter Mass, Parent Mass etc. ) that will be used
for the particular function type.

A single mass can be taken from the Spectrum window by sdlecting the appropriate
mass on any graph with a single right button click of the mouse. The start and end
masses are selected in asimilar way but utilising aright button click-drag-release
operation.

Collision Energy Specifiesthe collision energy in eectron volts that will be used
for the collision cdll during the scan.
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Use Tune Page Settings When this contral is selected the collision energy set
on thetune pageisused. The callison energy value cannot be altered by typing
new values into tune page during the acquisition since the new values will not be
downloaded during the acquisition. If you need to alter the collision energy by
typing new values into tune page during the acquisition you should acquire from the
tune page.

Collision Energy Ramp To apply aramp to the collision energy check the Use
Coallision Energy Ramp box, this enables the CE Ramp... button. Pressthis
button to load the Collision Energy Ramp dialog.

* LCollizion Energy Ramp

Start Mazz 1000 ]

End Maszs | 2000

Collision Energy Start “alks IEEI

Collizion Energy End Yoltz |4|:| Update

Cancel

Figure 5.11 Collision Energy Ramp dialog

Two values of collision energy are defined at two particular masses using the Start
and End Masscontrols and the Collision Energy Start Volts and Collision Energy
End Volts controls. These values define a gradient for the collision energy which is
then extrapolated to cover the full mass range of the function.
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Setting up an MRM Function
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Multiple Reaction Monitoring ( MRM ) functions are only appropriate to
instruments equipped to do MSMS.

MRM functions are set up much in the same way as SIR functions but allow you to
monitor anumber of MS/MS transitions ( fragmentations ) between MS1 and MS2.

Function : 2 MRBEM
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Figure 5.12 MSMSeditor for MRM function

Many of thefieldsinthe MRM editor are the ssme asthose in the SIR editor. There
are however some differences.

Parent & Daughter Masses Specify thetranstion between MS1 and MS2. A
mass can be entered either by typing its value into the edit box at thetop of thelist
and pressing Enter or the Add button, or by pulling them directly from a spectrum
displayed in the Spectrum window. To do this position the cursor in the Parent box,
then click with theright mouse button on theion in the Spectrum window. Repeat
for the Daughter mass. The mass will be entered in the Parent and Daughter fields
of the MRM editor.

Coll Energy Specifiesthe collision energy in electron volts that will be used for
the collision cdl during the scan.
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Q-Tof Function Editing

Q-Tof functionsare set up in the same way as for other machines. The differences
are that they perform MS, MSM S and Survey scans, and only ESP and APcl ion
modes are available.

For MS and MSMS functions the Function editor isthe same as for other machines
with the addition of one field Scans/Spectrum. Thisfield indicates the number of
MCA scansthat are summed for each spectrum.

Survey Functions

Note: The function list editor will not add Survey functionsto thelist if non-survey
functions are present. |If there are functions displayed in the Function List Editor
then delete them before attempting to add a survey function.

An MS Survey function is used to select suitable precursor ionsfor further MSMS
anaysis.

When the acquisition is performed the MS Survey function will be executed first.
The software examines the data in each spectrum, asit isacquired, and when a
precursor mass of interest is detected an MSMS function based on the precursor
massis generated and executed.

Asthe MSMS function is executed, the software examines the datain each spectrum
for each function, asit isacquired. If the precursor massisno longer of interest then
execution of the MSM S function will be terminated. When all MSM S functions for
the current precursor mass have been completed the software will resume execution
of theoriginal MS Survey function, until another precursor massis detected when it
will execute the MSM S function again.

This switching will be repeated until the acquisition is compl ete.

To access the MS Survey Scan dialog press the Survey button in the Scan Functions
editor.
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Function : 1 M5 Survey Scan |
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Figure 5.13 Survey function editor — MS page

Survey scans are used to search for precursor ions. |f automatic function switching
isrequired check the Automatic Switching box, otherwise manual ‘on the fly’
switching can be carried out.

Enter MS details as required. When @€ button is pressed the MSMS scan
dialog is displayed.
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Function : 2 M5M5 Scan
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Figure 5.14 Survey function editor — MSMS page

Enter the MSM S details asrequired and press OK. Two functionswill be added to
thefunction list asin Figure 5.15.

*_ S5Scan Functions - DEFAULT .MDB

Eile  Function Analog Help
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Figure 5.15 Function List
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Automatic Function Switching
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To set up Automatic Function Switching parameters select Automatic Switching
Setup from the Function menu.

MS to MSMS Page

Automatic Function Switching
M3 to MSMS | Collizion Energ_l,ll Include Massesl Exclude Massesl Adduct Massesl MSHS to M5 I

M5 to MSMS Switch Criteria
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¥ |ntenzity
Threshald [Counts/s) I'IU
Detection Window [Da] |0.5

Mumber of components |1

— Charge State
Tolerance Window |3
Mazs Extraction ‘Window |2

[%] Intenszity of t.ain Peak I'I 0

r— Frecurzar Selection

& Automatic
" Included masses anly

™ Included masses and Automatic

r— Detected Precurzor Inclusion

& Auto exclude
€ Always include

™ Include after time 3] |5

—Data

[™ Discard uninteresting survey scans

QK I Cancel |
Figure 5.16 MSto MSMS Saitching page

The M S function will stop when the MSto MSMS Switch criteriaare met.

MS to MSMS Switch Criteria

TIC If thisoption is selected, and the TIC of the spectrum rises above the specified
Threshald.

Intensity If thisoption is selected, and theintensity of the largest peak rises above
the specified Threshold.

Detection Window When a peak top is found no other peaks will be looked for in
the specified window.

Number of components Itispossibleto carry out automated MSMSon upto 8
codluting precursors, enter avalue between 1 and 8 in this box.

The number of non coeluting precursorsin asinglerunis not limited.
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Charge State

Tolerance Window Do not change this from the default value of 3.

Mass Extraction Window The data for the masses within this window around a
detected precursor is centroided. If the intensity of the main peak is above the (%)
Intensity of Main Peak it is selected.

A massisvalidif it isnot on the excludelist, and it satisfies the precursor selection
criteria

Precursor Selection

e |f Automatic isselected all valid masses satisfying selection criteriaare
monitored.

e If Include masses only is sdected only massesin theinclude list are monitored.
* If Include masses and Automatic is selected masses on the Include list will be
given priority. If lessthan n precursors are found then other valid masses will

be monitored (n = Number of components).

A massisvalidif it isnot on the excludelist, and it satisfies the precursor selection
criteria

Detected Precursor Inclusion
e Auto exclude Do not use this precursor to switch to MSMS again.
e AlwaysInclude Use this precursor again for MSMS switching.

e Include after time Only use this precursor to switch to MSMS when the
specified time period has el apsed after the precursor was last detected.

Data
Check the Discar d uninter esting survey scans box to store only the survey scans

that detect precursor ions and initiate MS switching. This saves on disk storage
space as it does not save survey scans which do not contain relevant data.
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] Collision Energy Page

Automatic Function Switching
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Figure 5.17 Collision Energy page

Use Default Collision Energy Select this option to usethe collision energy
defined on the MSMS Scan Function page (see Figure 5.14).

Use Collision Energy Profile Select this option to use a collision energy profile.
Thisisafile which specifies anumber of callision energiesto use for defined
masses. E.g. in Figure 5.18 if aprecursor is detected in the first 100 seconds and it's
mass lies between 50 and 100, then perform scans at 20, 25, 30, 35 and 40 eV until
the MSMSS of the precursor isterminated.

To select afile pressthe Browse button and select therequired file from the
dialog displayed.

To change the details of afileor to create anew one press the M odify button.
The Modify CE Profiledialog is displayed.
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Muodify CE Profile [ x|
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Figure 5.18 Modify CE Profile dialog
To create anew file, pressthe New button. Any previous details are cleared.

To add aprofile, pressthe Add button. The Collision Energy dialog is
displayed.

Collizion Energy E3 |

—a&dd/h odify
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Figure 5.19 Collision Energy dialog

Enter the From Mass, To Mass, From Timeand To Timerequired. Check the
boxes for the CE 1to CE 5 and enter therequired collison energy. Note: al
these values are optional.

Toddete aprofile click on it with the left mouse button and press the Delete
key.
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When all profiles have been defined press the Save As button, enter the nameto
savethefileasand press OK. Pressing the Save button will save the file under

the previous name.

Use Charge State Recognition Select this option when charge state
recognition is being used to select masses.

Maximum number of Charge States Enter the number of charge states to

monitor. Range 1to 4.

To select a Charge State file press the Browse button and select the required file
from the dialog displayed. Thefile containsalist of masses and collision
energies. Fromthislist agraph is constructed which calcul ates the values for the
masses in between e.g. using Figure 5.20 for amass of 150 a collision energy of

15 eV would be used.

To change the details of afileor to create anew one press the M odify button.
The Modify Char ge State dialog is displayed. Click on the tab for therelevant

page (Modify CS1, Modify CS2 etc).

Sawve |
Save b, |

Delete |
Mew |

Browse... |

Muodify Charge State [ x|
Madify C51 | Madiy £52 |
File |
CS Masz Collision Energy
100.000 10.000
200.000 20.000
kK

| Cancel

| Apply |

Figure 5.20 Modify Charge Sate dialog

To create anew file, pressthe New button. Any previous details are cleared.

To add aprofile, pressthe Add button. The Charge State Massdialogis

displayed.
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Charge State Mass | x| |

&ddModify

C5 Maszz [mdz) IEI
Colligion Energy IEI

Cancel |

Figure 5.21 Charge Sate Mass dialog

Enter the CSMassand Callision Ener gy required.

To ddete an entry click on it with the | eft mouse button and pressthe Delete

key.

When all entries have been defined pressthe Save As button, enter the nameto
savethefileasand press OK. Pressing the Save button will save the file under

the previous name.

Include Masses Page

Automatic Function Switching

M5 to M5MS I Collizion Energy  Include Masses | Euclude Masses | Adduct Maszes | MSMS to M5 I

—Include Mass

™ Listed |

M File  |C:\MASSLYMxhqtofincmass bt

. Browse..

[ Include By Charge State

Charge State

Inchude Retention Collizion Cone Charge Sean Inter
Mass Time Energy Yoltage State Time Scan Time
571.000 1200.000 28,000 30.000 1 1.000 0100
141.000 1200.000 28.000 30.000 1 1.000 0100
303120 1200.000 23.000 30.000 1 1.000 0100
SavE Save bz Add... Delete Mew
r— Charge State

Mumber of Include Components I'I

0K

Cancel |

Figure 5.22 Include Masses page

Masses and ranges can be specified by checking the Listed box and entering the
mass or range. Rangestake the form massl_mass2 and can be commadelimited i.e.

100_200,250_300.

Masses can a so be specified in atext file along with other criteria such as Retention

Time or Charge State.
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To use aprevioudy defined file, check the File box, press the Browse button and
sdlect the text file from the dial og displayed.

To add anew mass press the Add button. This displays the Indude Masses dial og.

Include Maszes | x| |
—&dd/hdodify

|

Inchude Mazs [mdz] 0

[ Retertion Time [min] I—

[ Collision Energy I—

[T ConeYoltage I—

[~ Charge State I

[ Scan Time [min] I
I—

[ Inter-Scan Time [zec)

Cancel |

Figure 5.23 Include Masses dialog

Enter the Include Massrequired. Check the boxes for any other values required
and enter an appropriate value. Note: All these values are optiona. E.g. If only the
mass is entered then the mass will dways be included. If aretentiontimeis entered
aswdl then the masswill only be included at the specified retention time.

To deete amass click on it with the left mouse button and press the Del ete key.

To delete all masses press the New button.

When all masses have been defined press the Save As button, enter the nameto save
thefileasand press OK. Pressing the Save button will save the file under the
previous name.

Charge State

Check the Include By Char ge State box to include masses by their charge state and
enter the Charge State and the Number of Include Components.

The Number of Include Componentsisthe number of potential candidate
precursors based on the MSto M S criteria, the include and exclude criteriaand
charge state that will be used for MSM S scanning.

If masses are defined in the Listed box or a File then the software checks the charge
state and if it matchesthe value in the Char ge State box then the massis incuded.
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Exclude Masses Page

If amassis on the exclude list, it will not be considered for detection.

Automatic Function Switching

M5 to M5MS I Collizion Energy | Include Masses  Exclude Masses |Adduct Massesl MSHS to M5 I

isted |

[ File

Exclude Mass

o \MASELY N qtofexcmass. bt

Browvese...

Retertion Time

38.000 F20.000 Save |
500,000 1680.000
150,000 1680.000
Saveds.. |
Add... |
Delete |
Hew
Ok | Cancel |

Figure 5.24 Exclude Masses page

Masses and ranges can be specified by checking the Listed box and entering the
mass or range. Rangestake the form massl_mass2 and can be commadelimited i.e.

100_200,250_300.

Masses can a so be specified in atext file along with a Retention Time.

To use aprevioudy defined file, check the File box, press the Browse button and

sdlect thetext file from the dial og displayed.

To add anew mass press the Add button. This displays the Exclude Masses dial og.

Exclude Mass | x| |

Add/ M odify
||:|
[T Exclude Time [min] I

Cancel |

Figure 5.25 Exclude Masses dialog

Exclude Masz [miz]
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Enter the Exclude Massrequired. Optionally, check the Exclude Time box and
enter an appropriate value. E.g. If only the massis entered then the mass will
always be excluded. If an excludetimeis entered as well then the masswill only be
excluded at the specified time.

To ddete amass click on it with the left mouse button and press the Del ete key.

To delete all masses press the New button.

When all masses have been defined press the Save As button, enter the nameto save
thefileasand press OK. Pressing the Save button will save the file under the

previous name.

Adduct Masses Page

Automatic Function Switching

M5 to M5MS I Collizion Energy | Include Masses | Exclude Masses  Adduct Maszes | MSMS to M5 I

¥ Filz |E:\MASSLYNX\qtofaddmass.txt

Adduct Mass

21,000 S
1.000

Sawe ..

Add

fLL

Drelete

e

Ok Cancel

Figure 5.26 Adduct Masses page
Adduct Masses can be specified in atext file.

To use aprevioudy defined file, check the File box, press the Browse button and
sdlect the text file from the dial og displayed.

To add anew mass, press the Add button. This displays the Include Masses dial og.

Adduct Mass | x|

’*.-'-‘-.dda’h*l odify

Step Size [mfz] |0

Cancel |

Figure 5.27 Adduct Mass dialog
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Enter the Adduct massin the Step Size box and press OK.

To ddete amass click on it with the left mouse button and press the Del ete key.

To delete all masses press the New button.

When all masses have been defined press the Save As button, enter the name to save
thefileasand press OK. Pressing the Save button will save the file under the
previous name.

If an adduct fileis used and an includefileis used, all adducts will be combined
with all masses on theinclude lis, together with their charge states, and the resulting
masses added to the exclude ligt. E.g., if theincludelist contained the masses 100
and 150, both with a charge state of 2, and the adduct file contained the mass (Step
Size) 21

The following masses would be added to the exclude list

100 + 21/2, 100 + 21, 150 + 21/2, 150 + 21

If an adduct file is specified, and amassis being considered for switching, its
adducted masses will automatically be excluded.
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MSMS to MS Page

Automatic Function Switching

M5 to M5SMS | Collision Energ_l,ll Include Masses | Exclude Masses | Adduct Maszes MSMS to MS |

— MSMS to M5 Switch Criteria

" Intensity falling below threshald

Threzhold [Countss) I'I aoo

— MSMS to MS Switch Method

% Default

= After time (3] I1 2

Ok I Cancel |

Figure 5.28 MSMSto MS page

When MSMS functions have been generated, they will be carried out in paralle
until the criteria specified for switching from MSMSto MS are satisfied.

If the MSM S to MS Switch method is Default, the MSM S function will stop when
the MSM S to MS Switch criteriaare met.

If the MSM S to MS Switch method is After Time, the MSM S function will stop
when the MSM S to MS Switch criteria are met, or when the specified time has
elapsed.

The MSMSto MScriteriaare asfollows

If TIC falling below threshold is selected, and the TIC of the spectrum falls below
the specified Threshold.

If TIC rising above threshold is selected, and the TIC of all MSM S spectra for a
precursor rises above the specified Threshold.

If Intensity falling below threshold is selected, and the intensity of the largest peak
falls below the specified Threshald.

If the After Mass option is selected, only masses after the specified mass will be
used in the MSMSto MS criteria.

When all MSMS functions have stopped, the MS Survey function will be carried out
again.
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Other Function Menu Options

If Store astableis salected, acquired functions will be stored as separate functions
in the datafile. If not selected, MSM S scans will be stored as one function in the
same datafileif they are running consecutively, and in consecutive datafile
functionsif they arerunning in paralldl.

If Construct from spectrum is switched on, aright mouse button click and drag
operation on a previously acquired spectrum will enter the Start and End massesin

the function editor. For MSM S functions a single right mouse click will enter the
massin theM SM S of field.

Note: Q-Tof can have up to 32 MS and MSMS functions, but only one Survey
function.

Monitoring Acquisitions

S TOF M5MS Status !IEIE:!

Automatically detected maszes will be dizplayed
below.

—Automatic MSMS Status

Stop | Stop sl |

Figure 5.29 Automatic Function switching status dialog

When an acquisition is started the automatic switching status dialog is displayed, it
shows the precursors currently running.

Pressing the Stop button will stop monitoring the current precursor.

Pressing the Stop All button will stop monitoring all precursors.
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Fu TOF M5MS Status !IEIE:!

Edit T able

Parent bazs |5F2

Add || oEEE| GEEEAD|

—Automatic MSMS Status

kAShS of 572000000, Current state: BUMMNING

ez Rl siop | [ Stopai

Figure 5.30 Manual ‘on the fly’ Function switching status dialog

If Automatic Switching was not selected, when an acquisition is started the

Manual ‘on the fly' switching status dialog is displayed, it shows the precursors
currently running.

Entering aParent M ass and pressing thadd button will add a precursor to the list.

Selecting a precursor from the list and pressinddtiete button will delete the
precursor from the list. Pressing theete All button delete all precursors.

Selecting a precursor from the list and pressind.tiagl button will generate an
MSMS function and send it to the instrument. Pressing tad All button will do
this for all precursors.

Pressing th&top button will stop monitoring the current precursor.

Pressing th&top All button will stop monitoring all precursors.
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Acquiring Data

Starting an Acquisition

Chapter 6

There are two ways of starting an acquisition, a single sample acquisition from the

Tune page or amultiple sample one from the MassLynx Top level screen.

Single Sample

] To start a single sample acquisition

1

Press the Acquir e button on the Tune page or choose Acquir e from the Tune

page Window menu.

Enter required data.

Pressthe Start Acquisition button.

Start Acquisition

]|

Start Acquizition |

Eiename  [FILENAME
Text 5 ample Description
Diirectony |E:"~ML_I,Im-:3"~DEF.-'1'-.LILT.F'HEI"~D atah,
Stop | Cancel | Origin... |
Furictior IMS j W Save On Exit

Data Format I Centroid

[

—Mazzes [miz]
Set s W
Start Mazz IW
End Mazs IW

¥ | U= Szope Settings

Scope Gain |1
Scan Time [zecs] 100
Inter Szan Time [z2c2] 010

Biun Duration [ming]

|1EI.EIEI

Figure 6.1 Sart acquisition dialog
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Multiple Samples

Page 94

The MassLynx top level screen contains a Sample List Editor for defining multiple
sampl es which may be used together to perform a quantitative anaysis. Thelist of
samplesis set up using a spreadsheet style editor, which can be tailored to suit
different requirements.

To start a multi sample acquisition

1.

8.

Set up a Sample List (see MassLynx NT User Guide, “Sample Lists” for
details).

ChooseStart from the top leveRun menu or press trII‘ toolbar button.
This displays the Start Sample List Run dialog.

Check theAcquire Sample Data, Auto Process Samples and
Auto Quantify Samples boxes as required.

Enter values in thRun From Sample andTo Sample boxes. The default is
all samples in the list.

Check thePriority and/orNight Time Process boxes as required. See the
Getting Started chapter of the MassLynx manual for details.

Press th®©K button.

Repeat steps 1 to 5 as required. Sample Lists will be added to a queue and run
sequentially unlesBriority or Night Time Process has been checked.

Start Sample Lizt Bun |

Project
’7||:I:"~M.-“-‘-.S SLvM=ADEFALLT.PRO

\ ¥ Acouire Sample Datd

@} [T Auto Process Samples

[ Auto Quantily 5 amples

—Run

Erom Sample |1 To Sample |1

[ Pricrity [ Might Time Process

— Process
[ Pre-Fun I
[ Post-Fun I

k. Cancel

Figure 6.2 Sart Sample List Run dialog

The sample, in the Sample List, which is currently being acquired will have a
2 nextto it.
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Process TheProcess controlsallow you run processes before and after the
acquisition. Use the Pre-Run contral to specify the name of a process that will be
run before acquisition of thefilesin the ssmplelist. Use the Post-Run control to
specify the name of a process which will be run after acquisition of the filesin the
samplelit, this could be used for example, to switch the instrument out of operate
and to switch off various gases.

If you wish to run a process after each sample in the samplelist has been acquired,
format the Sample List to display the Process column and enter the name of the
process to be run for each of the samples. If you wish the process to automatically
operate on the data file, which has just been acquired, then the Use last acquired
file asdefault parameter in the MassL ynx System Globals dialog should be | eft
unchecked. The MassL ynx System Globals dialog is accessed by choosing System
Globals from the MassLynx Customize menu.
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Automated Analysis of Sample List

Select Process Samples from the Quantify menu to display the Quantify Samples
dialog. Check the boxes required and press OK.

Quantify Samples E |

— Project
D:AMASSLYRESEUANTIFY. FRO

— Quantify

From Sample |-| To Sample |35

Method: |[GMETH1

Curve:  [GMETH1

Browse

Browse

[

[feme
@ ™ Erint Quantity Repaorts
— LIS Expart

¥ Export FBesults to LIMS File: fauan

(] Cancel

Figure 6.3 Quantify Samples dialog

The Quantify Samples dialog allows you to automatically process data files once
they have been acquired. To perform Integration, calibration of standards,
quantification of samples and printing of quantification reports select the rel evant
check boxes. Seethe Quantify Chapter, MassLynx User Guide, for more detailed
information about using automated sample list analysis.

Integrate Samples Integrates dl the sample data files named in the Peak List.

Calibrate Standards Uses Integration resultsto form Quantify calibration
CUrves.

Quantify Samples Uses Integration results and Quantify calibration curvesto
calculate compound concentrations.

Print Quantify Reports Produces hard copies of the results of integration and
quantification.

Export Results to LIMS Produces atext file containing the quantification results
detailsfor use with LIMS systems. [f thisbox is checked the LIM S Export File
Browse button becomes enabled, pressthe Browse button, select afile or enter the
name of anew one and press Save.

Project The Project field displays the project into which datawill be acquired.
If you wish to change the project into which datawill be acquired, you can cancel
the acquistion and create a new project by choosing Project Wizard, or open an

existing one by choosing Open Prgject, from the MassLynx Top Level File menu.

Analyse From Sample n To Sample n Setsthe range of samplesin the sample
list which will be analysed.



MassLynx NT Guide to Data Acquisition

Monitoring an Acquisition

Acquisition status is also shown on the MassLynx screen. Therun timeisshown on
the MS panel and the scan status, sample number and scan number are shown on the
Status bar at the bottom of the page.

The Acquisition Status Window

The acquisition status window provides a scan by scan statistical report of the
progress of an acquisition.

=]|

Contral  MCaA Dizgplay  Help

Scanning Timne [ming): 2238
Sample: 1 N Statigtics
Filer EEH.&M'I : Scan Mumber: 26
_ | TIC: 5. 32e8
Functian: 1 . M3 | BP Mass: 571.69
lonMode:  ES+ { :
| BF lntensity:  4.99=6

Figure 6.4 Acquisition Status dialog

The MCA Display

If you are acquiring MCA data you can watch the data accumulating in real time
using the MCA display. Thisdisplay shows a spectrum as well as some statistical

information.
' Real Time MCA Display
File Edit Dizplay
— MCA Dizplay Statistics 1 |—
! e
| MCATIC: [ 1.07e8 LsstTIC: [
| MCABPIt | 2066 LastBPInt '
MCABPMass: | 57169 LastBP Mass:
; Last BP Walts: '
GRAM1 11
100
0.q-
0 ! T 7 m/'z
570 571 572 573

Figure 6.5 Real time MCA Display dialog
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Chromatogram Real-time Update

To view the chromatogram that is currently being acquired in real time

1.  Open thedatafile usng the MassLynx data browser.

2. Press the toolbar button or select Real-Time Update from the Display
menu. The chromatogram display will be updated as the acquisition proceeds.

Spectrum Real-time Update

Page 98

To view the spectrum that is currently being acquired in real time

1.  Open the datafile usng the MassLynx data browser.

2. Press the toolbar button or select Real-Time Update from the Display
menu.

Spectrum Real-Time Update E |

[ Enable Real-Time update

Cancel |

Ilpdate

¥ Latest scan

i~ dverage all scans

" fyerage latest |5 SCanE

Figure 6.6 Spectrum Real -Time Update dialog

To turnreal time update on select the Enable Real-Time update check box, to turn
it off clear thischeck box. When rea-time updateis on the display will continually
be updated with spectra from the current acquisition. The actual information
displayed is determined by sdlecting one of the following radio buttons. Real-time
update can also be turned on and off via the Real-Time spectrum toolbar button.

Sdlecting the Latest scan button will display the last acquired scan, thisisthe
default option.

Selecting the Average all scanswill update the display with spectra formed by
averaging all the spectrathat have so far been acquired.

Sdlecting the Average latest scans button will update the display with spectra
formed by averaging thelast n scans acquired, where nis specified in the associated
edit control.
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Stopping an Acquisition
From the Tune Page, pressthe Stop button.
From the MassLynx screen choose Stop from the Run menu or pressthe Ii‘
toolbar button.

Data acquired up to this point will be saved.
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Automatic Startup and Shutdown

MassLynx comes with automatic Startup and Shutdown files. They are found in the
C:\Masdynx\Shutdown directory and are called ShutDownxxx.acl and
StartUpxxx.acl where xxx refersto the instrument configuration. E.g.
ShutDownES|_ACE.acl for an ingrument configured asa GC or LC system (ACE).

When Startup or Shutdown is selected from the MassLynx Run menu it isthese
fileswhich arerun.

The Shutdown Editor
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The shutdown editor alows the automatic startup and shutdown procedures to be
modified or new procedures to be created. To access the editor select
Edit Shutdown from the MassLynx Run menu.

+ ShutDownEl_ACE _acl - Shutdown M= E
Fil= Edit “iew ControlList Help

D= & » =] 2]

Shutdawn | Auta Control Tasks I

[ Enable Startup before batch
[™ Enable Shutdown after batch
™ Enable Shutdown on grmor

[ Enable immediate Shutdown on ermor.

Shutdown |1 000  minutes after batch or ermor

For Help, press F1 l_ IW
Figure 6.7 Shutdown editor

Check the Enable Startup befor e batch box to perform the startup taskswhen a
Sample List is submitted.

Check the Enable Shutdown after batch box to perform the shutdown tasks after a
batch of samples has compl eted.

Enter atime in the Shutdown n minutes after batch or error box at which to
perform the shutdown tasks.

Thereisan option to perform the shutdown tasks immediately after an error occurs
or after the time defined in the Shutdown n minutes after batch or error box. If
the Enable Shutdown on error box is checked then the shutdown tasks are
performed after the defined time. Note the Enable immediate Shutdown on error
box is grayed out if this option is sl ected.

If the Enable immediate Shutdown on error box is checked then the shutdown
tasks are performed as soon asthe error isdetected. Note the Enable Shutdown on
error box isgrayed out if thisoption is selected, but the shutdown time can till be
changed as this applies to the Enable Shutdown after batch option.
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The Auto Control Tasks Page

¢ ShutDownlCP._acl - Shutdown M=
i

File Edt %iew ControlLizt Help

D=\ | & » || 2]

Shutdown  Auto Control Tazks |

Task |§0ntru:u| Tazks ﬁlﬁ_alﬁl&l

IHEHapDhB Gaz Off j Task | Pre Delay | Post Delay | lon Made | File
Standby 0.000 0.aan
0.00 Went Instrument 0.000 £0.000
Fre Delay [s) Plasma RF Power Of 0,000 0.000
Peristaltic Purmp O 0.000 0.000
Fasibeyl - Plasma Gas OFf 120000 0000
Hexapole Gas OFF 0.000 0.000
lontode  [4F1- ¥
File Hame J
1| | B
For Help, press F1

Figure 6.8 Auto Control Tasks editor
Task Thisisadropdown list box with all the available tasks.

Pre-Delay Thisisthelength of timethat will elapse before the current task is
performed.

Post-Delay Thisisthe length of time that will elapse after the current task has
been completed and before the next task is started. E.g. a Post delay of 60s, in the
Vent Instrument task in Figure 6.8, meansthat there will be a delay of 60 seconds
before the next task is started, to allow the machineto vent fully.

lon Mode Thisisadropdown list box with all the available lonisation Modes.

File Name Thisisthe name of the Tunefileto be used. Thefile name can be
typed in, including the full path name, or selected from the browser displayed when

the|:| button is pressed.
] To Add a Task
1 Sdlect atask from the dropdown Task list box.

2. Enter the required parameters.

3. Pressthe add button.

Note. If thisisanew task timetable the task will be added to the end of thelist. If a
task has been inserted into the task timetabl e then all subsequent tasks will be added
after the inserted task. To add atask to the end of the timetabl e after inserting atask,
click twice with the left mouse button below the lagt entry in the timetable and then
add the new task.

Page 101




MassLynx NT Guide to Data Acquisition

[ ] To Insert a Task

1 Click, with the left mouse button, on the entry in the task timetable before
which you want to insert the new task.

2. Select atask from the dropdown Task list box.

3. Enter the required parameters.

4, Pressthe add button. Thetask will be inserted before the selected entry.
[ ] To Modify a Task

1 Click, with the left mouse button, on the entry in the task timetable. The
detailsfor the task will be displayed in the fields on the | eft of the screen.

2. Changetherequired parameters.

3. Press the modify button. The details will change in the task timetable.
] To Delete a Task

1 Click, with the left mouse button, on the entry in the task timetable. The
detailsfor the task will be displayed in the fields on the | eft of the screen.

2. Press the add button. Thetask selected will be deleted from the task
timetable.

[ ] To Delete All Tasks

Pressthe add button. All tasks will be deleted from the task timetable.
[ ] To change the width of a column
The width of the columns can be changed, by positioning the mouse pointer on the

heading between two columns until the H* symbol appears, and then clicking the
|eft mouse button and dragging until the column isthe required width.
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The Shutdown Editor Toolbar

=

o E & @

Menu equivalent

File... New

File... Open

File... Save or
File... Save As

File... Print
Control List... Run List
Control List... Stop List

Help... Help Topics

Purpose

Create a new Startup or Shutdown
file

Open an existing Startup or
Shutdown file

Save a Startup or Shutdown file

Print a Startup or Shutdown file
Run a Startup or Shutdown file
Stop a Startup or Shutdown file

Invoke help
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Saving/Loading Startup and Shutdown Files

[ ] To Open a Startup or Shutdown file

1 Pressthe Toolbar button or select Open from the File menu. This

displays the Open file diaog.

Open

Look, in: I £ Shutdown

ShutD ownEl_ACE acl
ShutD awnl CP.acl
StartlplCF. acl

File name: ||

Open I

Files of type: ITasks[“..-‘l'-.EL]

j Cancel |

Figure 6.9 The Open Filedialog

2. Select a data file and press the Open button.

[ ] To Save a Startup or Shutdown file

1 Pressthe Toolbar button or select Save or Save As from the File menu.
If thisisanew file, or the Save As option has been sdlected, the Save As

diaogisdisplayed

Save Az

HE|

Save jn: I £ Shutdown

(= [« Bl

ShutD ownEl_ACE acl
ShutD awnl CP.acl
StartlplCF. acl

File name:

Save I

Save as ype: I Tazkz[*ACL)

j Cancel |

Figure 6.10 The Save File dialog

2. Typeanameintothe File Name box and press the Save button.
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Printing Startup and Shutdown Files
[ ] To Print a Startup or Shutdown File

1. Press the Toolbar button or select Print from the File menu. This

displays the Print dialog.
Pt HH|
— Printer

WWTU-HEYMWORTHDT\HPLASERJET 4

Froperties |

M amne:

Statuiz: Ready
Type: HF Lazernlet 4
Where:  MWTU-HEYWORTHD1YHPLASERJET 4

Comment; [ Prirt to file

— Print range — Copies

= 4l Murnber of copies: |'| 3:

" Pages  from: |1 -t':':l
) Selection @ ™ Callte

k. I Cancel |

Figure 6.11 The Print dialog

2. Select the printer, print range and number of copies and press the OK button.

Creating Startup and Shutdown Files
[ ] To Create a Startup or Shutdown File

1. Press the button or select New from the File menu.

Running Startup and Shutdown Files

If Startup or Shutdown is sdect from the MassLynx Run menu or from the
Shutdown editor Contral List menu then the automatic startup and shutdown files
arerun.

If you wish to run a different Startup or shutdown file. Open therequired filein the
Shutdown editor and press thelI‘ toolbar button or select Run List from the

Shutdown editor Control List menu. Press theli‘ toolbar button or select Stop
List from the Shutdown editor Control List menu if you wish to stop running this
file.
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Saving and Loading Files, 104
Stopping an Acquisition, 99

E
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Thresholding Data, 7
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Full Scan Function, 66 iﬂg?npeazkld'smayv 27
Function List Editor, 61 9,
G \Y
Gas Controls, 33 Vacuum, 35
Y z
Heaters, 32 Zero Levd, 35

[
Instrument Data Thresholds, 7

M

Mass Calibration, 45

Mass Measure Parameters, 52
MCA Display, 97

MRM Function, 74

MS/MS Function, 70
Multiplet Threshold, 14

Q

QTOF
Accurate Mass, 53
Function Editing, 75
Other Tuning Parameters, 39
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