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In This Guide...

The Concepts Guide presents “The Big Picture” behind the
LC/MSD TOF system to help you analyze samples on your
Agilent time-of-flight mass spectrometer system. This guide
helps you understand how the hardware and software work
together.

Overview

Learn how the TOF system helps you do your job and how the
hardware and software work.

Instrument Preparation

Learn the concepts you need to prepare the instrument for
sample acquisition.

Acquisition Methods

Learn concepts to help you enter instrument control parameter
values and set up acquisition methods.

Data Acquisition

Learn concepts to help you enter information to run individual
samples or a worklist of individual samples and batches,
especially to confirm empirical formulas, and to help you
acquire data and monitor runs.

Data Analysis

Learn concepts to help you review data, create parameter
optimization reports and customize empirical formula
confirmation reports.
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Agilent G3250AA LC/MSD TOF System
Concepts Guide

1
Overview

How does the TOF system help you do your job? 2
How does the Agilent TOF mass spectrometer work? 6
How do TOF software components work together? 11

This chapter provides an overview of the Agilent LS/MSD TOF
system components and how they work together to help you get
your job done.
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1 Overview

How does the TOF system help you do your job?

ESI— Electrospray lonization
APCI — Atmospheric Pressure
Chemical lonization

APP| — Atmospheric Pressure
Photo lonization

MALDI — Matrix-Assisted Laser
Desorption lonization

MMI - Multimode lonization

You can set up an Agilent time-of-flight mass spectrometer system
(TOF) in several configurations:

¢ For normal flow LC/MS with a binary pump, quaternary pump,
well-plate sampler (or autosampler or CTC PAL autosampler)
and ESI , APCI, APPI or MMI ion sources.

* For microflow LC/MS with a capillary pump, micro well-plate
sampler (or CTC PAL micro-plate autosampler) and ESI, APCI or
MMI ion sources

* For nanoflow LC/MS with a nanopump, micro well-plate
sampler (or CTC PAL autosampler) and nanospray source or
dual nanospray source

¢ TOF system with an AP-MALDI or PDF-MALDI source

Each Agilent system has advantages for drug discovery — high
throughput sample screening with highly sensitive detection
and accurate mass assignment. Each uses the same Agilent TOF
software to enable these advantages, although the AP-MALDI or
PDF-MALDI TOF system uses only the MS portion of the
software.

Help for applications

You can use one or more of the Agilent TOF systems to
customize the following applications:

¢ Combinatorial chemistry target compound analysis
e Natural products screening

e Compound profiling (e.g., bioavailability, pK)

* Protein/peptide identification and characterization

¢ Proteomics studies

Empirical formula confirmation

Agilent designed the TOF software especially to help you
confirm empirical formulas automatically for large numbers of
samples. For a list of samples, you can specify formulas for the
compounds in each sample and use an Agilent-created data
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Overview 1

analysis method to produce confirmation reports as data for the
list of samples is automatically acquired. You can specify these
formulas in the worklist or in a separate database. You can also
include sample purity information.

Mass list reporting

You can choose to have the TOF software generate a report for
each sample that lists the most abundant masses for peaks in
the chromatogram. You can include in this report either a
section on Empirical Formula Generation or a section on
Confirmation Screening.

Molecular Feature Extraction reporting

You can also have the TOF software generate a report
containing a list of isotopes for each compound found. You can
include in this report either a section on Empirical Formula
Generation or a section on Confirmation Screening.

Agilent G3250AA LC/MSD TOF System Concepts Guide 3



1 Overview

Help for data acquisition

To learn how to get started with the
Agilent LC/MSD TOF system, see
the Quick Start Guide.

To learn how to perform individual
tasks with the system, see the
Online Help for the TOF software.

To learn more about an Agilent
17100LC module, see the Agilent
1100LC User’s Guide for the
module.

To help you use the Agilent LC/MSD TOF systems for these
applications, the software lets you perform the following tasks
in a single window:

Prepare the instrument

Start and stop the instruments from the software

¢ Download settings to the Agilent 1100 liquid chromatograph
and the Agilent TOF mass spectrometer in real time to
control the instrument

¢ Lets you see if the TOF parameters are within the limits to
produce the specified mass accuracy and resolution with a
Checktune report

Lets you optimize TOF parameters automatically or manually
through Agilent tuning programs and print an Autotune
report

¢ Monitor the actual conditions of the instrument

¢ View the real-time plot for chromatograms, spectra, and
instrument parameters (both DAD and TOF) and print a
real-time plot report

¢ View the centroided line spectrum of a peak or the mass
range profile spectrum of a peak in real time

Set up acquisition methods
¢ Enter and save parameter values for all LC modules and the
TOF to an acquisition method

* Enable reference mass correction and select reference
standard masses to correct the mass assignments during a
sample run

* Select and label the total ion chromatograms or extracted ion
chromatograms that you want to appear in the real-time plot

¢ Set up time segments for each run where parameters change
with the time segment or with the scans within the time
segment

¢ Print an acquisition method report
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Acquire data

A worklist is a list of individual
samples and batches (sequences) that
you enter and run automatically with
the TOF software.

Enter sample information and pre- or post-analysis programs
(scripts) and run single samples interactively

Enter and automatically run both individual samples and
samples organized into batches (sequence of samples) in a
worklist

¢ Set up pre- and post-analysis scripts to run between samples

and batches in a worklist.

Set up and run a worklist to confirm empirical formulas and
produce a report, using data analysis method, default.anm

Set up and run a worklist to optimize TOF acquisition
parameters

Print a worklist report

View system events, including start and stop times, run
events and errors and print an event log report

Help for data analysis

Analyst QS

PE-Sciex has modified its Analyst software to accommodate the
Agilent LC/MSD TOF system. Through this software you can
perform a number of tasks for data analysis.

See PE-Sciex Analyst Getting .
Started Guide for information on
the concepts and use of

Analyst QS. *

View the raw chromatographic, spectral and integrated data
View sample and method information

View TOF instrument parameters and LC instrument curves
Recalibrate the TOF

Set up and generate a TOF parameter optimization report

Change Agilent Peak Finder parameters for spectra

Agilent Data Analysis Method Editor

With this tool you can select the reports to generate for the
samples in the worklist, such as empirical formula confirmation
report and mass list report. You can set parameters to
customize these reports.
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1 Overview

How does the Agilent TOF mass spectrometer work?

The Agilent TOF is an orthogonal-axis time-of-flight mass
spectrometer (0a-TOF). That is, the ions reaching the
time-of-flight chamber are impelled in a direction perpendicular
to their original path.

Figure 1 shows the complete API The Agilent TOF supports several atmospheric pressure
0a-TOF schematic, including ion ionization (API) sources. A common atmospheric sampling
source, ion transfer optics, beam interface introduces ions from these various sources into the
shaping optics, ion pulser, flight mass spectrometer vacuum system.

tube, and detector.
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Figure 1 Schematic of APl oa-TOF
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Overview 1

After the API source forms ions, the TOF performs the following
operations, organized according to the stages of the ion path
and the vacuum stages of the TOF. See Figure 1 for details.

lon fragmentation (1st vacuum stage)

Ions produced in an API source are electrostatically drawn
through a drying gas and then through a heated sampling
capillary into the first stage of the vacuum system. A voltage is
applied at the end of the atmospheric sampling capillary to
fragment the ions passing through the capillary. Beyond the
capillary is a metal skimmer with a small hole. Fragmented ions
with larger momentum pass through the skimmer aperture, as
the majority of air is deflected by the skimmer and exhausted by
a rough pump. The ions that pass through the skimmer pass
into the second stage of the vacuum system.

lon transport 1 (2nd vacuum stage )

An octopole ion guide is a setof  In this stage the ions are immediately focused by the first of two
small parallel metal rods witha  octopole ion guides. Radio frequency voltage applied to these
common open axis through which  rods repels ions above a particular mass range to the open
the ions can pass.  center of the rod set. The ions pass through this first octopole

ion guide because of the momentum obtained from being drawn
from atmospheric pressure through the sampling capillary. The
ions exit this first ion guide and pass into the third stage of the
vacuum system.

lon transport 2 (3rd vacuum stage)

In this third vacuum pumping stage, the pressure is now low
enough that there are few collisions of the ions with gas
molecules. The ions leave the first octopole ion guide and are
directly introduced into a second octopole ion guide of similar
design, but with a lower direct current potential. This second
octopole ion guide accelerates the ions and transmits them to
the fourth vacuum stage.
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Beam shaping (4th vacuum stage)

In the fourth vacuum stage lenses focus the ions so that they
leave the source optics and enter the time-of-flight analyzer as a
parallel beam. The more parallel the ion beam, the higher the
resolution in the resulting mass spectrum. After the ions have
been shaped into a parallel beam, they pass through a slit
opening into the fifth and last vacuum stage where the
time-of-flight analysis takes place.

lon separation (5th vacuum stage)

lon pulser The nearly parallel beam of ions passes into the
time-of-flight ion pulser. The ion pulser is a stack of plates,
each one (except the back plate) with a center hole. The ions
pass into this stack from the side just between the back plate
and the first plate with its center hole. To start the flight of the
ion to the detector, a high voltage (HV) pulse is applied to the
back plate. The applied pulse accelerates the ions through the
stack of pulser plates, acting as a rapid-fire ion gun.

Flight tube The ions leave the ion pulser and travel through the
flight tube, which is about one meter in length (Figure 1). At the
opposite end of the flight tube is an ion “mirror”, which reflects
the ions that arrive near the end of the flight tube towards the
ion pulser. Because the ions entered the ion pulser with a
certain amount of forward momentum, they never return to the
ion pulser, but move to where the ion detector is mounted.

Because the calculation for the mass of each ion depends on its
flight time in the flight tube, the background gas pressure must
be very low. Any collision of an ion with residual gas slows the
ion on its path to the detector and affects the accuracy of the
mass calculation.
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lon detection (5th vacuum stage)

Figure 2 shows a schematic of the oa-TOF detector.
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Figure 2 TOF detector, with potentials shown for positive operation
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At the surface of the ion detector is a microchannel plate
(MCP), a very thin plate containing a set of microscopic tubes
that pass from the front surface to the rear of the plate. When
an ion hits the front surface of the MCP, an electron escapes and
begins the process of electrical signal amplification. As freed
electrons collide with the walls of the microscopic tubes, an
ever-increasing cascade of electrons travels to the rear of the
plate. Roughly 10 times more electrons exit the MCP than
incoming ions contact the surface.

These electrons are then focused onto a scintillator, which,
when struck by electrons, produces a flash of light. The light
from the scintillator is focused through two small lenses onto a
photomultiplier tube (PMT), which produces the electrical
signal read by the data system. The reason for producing an
optical signal from the MCP electrons is because the output of
the MCP is at roughly -6000 volts. The light produced by the
scintillator passes to the PMT, which has a signal output at
ground potential.
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How do TOF software components work together?

Agilent designed the TOF software to use four major “engines”
or “managers” to coordinate and direct your workflow.

The first engine is the Application UI (User Interface) Manager,
the part of the software that you see on your video monitor and
lets you give directions to three other engines.

These three engines work “under the hood”:

e Worklist Engine

¢ Data Acquisition Engine

¢ Data Analysis Engine

The Worklist Engine directs the Acquisition Engine to use the
acquisition method specified for each sample and batch

(sequence of samples) in the worklist to perform several
actions:

¢ Execute any pre-injection custom programs (scripts)

¢ Set the correct instrument parameters

¢ Monitor and display instrument status on the screen

¢ (Collect and display the raw data on the screen

The Worklist Engine directs the Data Analysis Engine to do
several tasks:

* Execute any post-analysis scripts

¢ Convert the data to the correct form for PE-Sciex
Analyst QS, where you can interactively review and work
with the data

* Use data analysis methods to generate empirical formula
confirmation reports or mass list reports for each sample in
a worklist.

Agilent G3250AA LC/MSD TOF System Concepts Guide 11



1 Overview

Figure 3 presents a visual summary of the interaction of the
software components with each other.
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Figure3  Workflow and interaction of software components
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System logbook 47

Learn about the concepts that can help you prepare the
instrument for use.

This chapter assumes that the hardware and software are
installed, the instrument is configured and the performance
verified. If this has not been completed, see the Agilent
G3250AA LC/MSD TOF System Installation Guide.

| Agilent Technologies
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2 Instrument Preparation

LC preparation

To install, configure and start the
LC modules, see the Installation
Guide.

See the Online Help for

instructions on how to prepare the

LC for a sample run.

To prepare the LC for sample runs, you usually do three tasks:

¢ Set up the LC modules for operation

e Equilibrate or condition the column

¢ Monitor the plot baseline to assure pump and column
stability (See “Real-time displays" on page 41.)

You can also view the system logbook for explanations of errors.
(See “System logbook" on page 47.)

LC module setup

You set up the LC modules in the Instrument pane through the
shortcut menus.

Configuration. ..

Devices

[ odatmin a0 oz |[[A mmcT

Reset Injector
Move Home
Meedle Lp
MNeedle Down
Walve Mainpass
Walve Bypass

14

I

= [ adegba B f20x [el[ a0zt

510 @

v 0 “C v uwviampo
oOff Contral... g amp on

Standby Columns... Yis Lamp O |
Contral.. ¥ Thermostat Conraling Sn Cohtrol....
Set Solvent Levels... Calibratior...
Balance
Intensity Flot...
Figure 4 Instrument Status pane with shortcut menus for LC modules

Table 1 shows you the tasks that you may perform to set up the
LC modules and the menu items where you can do the tasks.
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Table 1

Tasks to set up the LC modules

Instrument Preparation

2

If you have this
module:

And you want to:

Right-click the module and select this menu
item:

Autosampler

Well-Plate Sampler
(WPS) or pWPS

CTC PAL

Binary, isocratic, and
quaternary pumps

CapPump

Nanopump

Thermostat. Column
Compartment (TCC)

Diode Array Det. (DAD)

Change volumes for the installed syringe

Change volumes for the installed syringe

Select tray type and its position

Reset injector, Move Home, Needle Up or Down,

set the valve mainpass or the bypass
Update the plate assignments on the computer
Reset the injector

Turn the pump on, off or place in Standby

Set the date and time for automatic pump turnon

Select to use built-in method if error

Set up to monitor solvent levels

Do same tasks as binary pump

Purge the pump

Set mixer and filter volumes

Enable a fast change in solvent composition
Do a flow sensor calibration

Do the same tasks as CapPump

Turn the right or left controller on or off

Set the maximum controller temperatures
Enter information for the instrument columns
Turn UV or Visible lamp on

Set the date or time for automatic DAD turnon

Injector Configuration (ALS)

Configuration/General

Configuration/Tray

Reset injector, Move Home, Needle Up,
Down, Valve mainpass or Valve Bypass

Update Plate Assignment
Reset injector

On, Off, Standby

Control

Control

Set Solvent Levels

Same menu items as binary pump
Purge

Configuration

Configuration

Calibration

Same menu items as CapPump except for
Accuracy Calibration (flow sensor)

Configuration

Set Temperature
Columns
UV Lamp On; Vis Lamp On

Control

Agilent G3250AA LC/MSD TOF System Concepts Guide
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2 Instrument Preparation

Table1  Tasks to set up the LC modules

If you have this And you want to: Right-click the module and select this menu
module: item:

Calibrate the DAD wavelength Calibration

Bring the baseline of the plot to zero Balance

Show an intensity plot for the detector Intensity plot

16

Column equilibration and conditioning

Equilibration

Conditioning

You set up to equilibrate or condition a column in different
ways with the TOF software.

Column equilibration eliminates any previously separated
compounds or impurities from the column after runs with
solvent of a single composition. To equilibrate a column before a
sample run, you pass the solvent that you intend to use for the
run through the column for a period of time.

Column conditioning returns column characteristics to their
initial state after a gradient run. To condition a column before a
sample run, you pass the solvent of initial composition through
the column for a period of time.

Equilibration

You can equilibrate a column in one of three ways with the TOF

software.

¢ Interactively
You change the loaded method setpoints to the solvent
composition for the run, no volume for the injection, higher
than normal flow rates and no data storage. You can then

immediately apply these setpoints to the instrument and
interactively stop the run when the column is ready.

e With a method in an interactive run
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Instrument Preparation 2

You can save the method with the setpoints mentioned in the
above paragraph, and then do a run. The run uses the
method stop time. You can also use a post run time within a
sample method to equilibrate the column.

For more information on worklists, ¢ With a parameter in a worklist

see Chapter 4, Data Acquisition. . .
You can set up a blank run in a worklist to use as your

equilibration run. Or you can set up an equilibration time for
any sample run, where the system waits the specified time
before injecting the sample. For both cases, the data is
stored.

Conditioning

You can condition a column in one of three ways:

¢ With one of the first two procedures described in the
Equilibration paragraphs.

You enter pump conditions to bring the column to its initial
condition. You can also condition the column by setting a
post-run time in the method.

¢ With a script in a worklist

The LC conditioning script, SCP_LCCondition, is part of the
TOF software. When you enter the script into the worklist,
you specify the method that you will use for the run. If a TOF
is connected to the LC, you can also enter a parameter that
diverts the LC eluent to waste. With this script, there is no
injection and no data storage.

Agilent G3250AA LC/MSD TOF System Concepts Guide 17



2 Instrument Preparation

TOF preparation — calibration and tuning

See the Installation Guide for After you start the instrument, you calibrate and tune the TOF.
instructions on how to install and This section presents the background information to help you
start the TOF and perform an initial  understand calibration and tuning as they are implemented in
autotune. the Agilent LC/MSD TOF system.

To learn how to tune and calibrate The following distinctions show how tuning, optimization and
the TOF, see the Online Help. calibration are related in the Agilent TOF software.

Calibration Calibration is the process of assigning accurate masses based
on the known masses of standard compounds, introduced either
prior to or while running the sample.

Tuning Tuning is the process of adjusting TOF parameters to achieve
the following goals:

e Maximize signal intensity and maintain acceptable
resolution, or

¢ Maximize resolution and maintain acceptable signal intensity

See “Tuning choices" on page 23 The Agilent TOF software and its documentation and online

to learn more about Agilent tuning help use the words “tuning” and “optimization”

tools. interchangeably. Agilent tools such as Initial Autotune,
Autotune and Quicktune include both automatic calibration and
tuning.

To achieve optimum results for mass calibration and all tuning
choices, you should load the autotune methods ESIautotune.m,
nanoESIautotune.m, APPlautotune.m, APCIlautotune.m or
MMIautotune.m for the ion source that is installed. These
methods set the ion source to nominal operating values. You
must also select the ion source and polarity from the left side of
the MS TOF tab first. You should use the autotune method
nanoESIautotune.m with a dual nanospray source. If you are
using Polarity Switching in your method, you will need to use
the Polarity Switching autotune methods. See the online help
for more information.

Do not use these autotune methods as templates when doing
method development.

18 Agilent G3250AA LC/MSD TOF System Concepts Guide



Instrument Preparation 2

The methods ESlautotune.m, APClautotune.m, nanoESlautotune.m,
APPlautotune.m and MMIautotune.m have their setpoint values
optimized for positive ion operation. If you are operating in
negative ion mode, you will need to make a few simple
adjustments and then save the respective tune method to a new
name (for example, save ESIautotune.m as ESInegautotune.m).
You will get a warning message, but you may continue to use
this method. For details see the section “TOF parameters
adjustable through tuning" on page 29.

If you are using Polarity Switching, you will need to tune four
times. First, you need to tune in both positive and negative
mode. Then, you need to tune in both positive and negative
mode with the tune methods specifically set up for Polarity
Switching. See the online help for more information.

Mass calibration

Any time that you want to ensure mass accuracy of the
instrument, you do a calibration. You do mass calibrations by
passing a calibrant with known masses from the calibrant bottle
through the mass spectrometer.

At startup, you do a full mass calibration, either manually or
automatically. Automatic calibrations take place when you
select one of the Agilent tools, Initial Autotune, Autotune or
Quicktune. You set up a manual calibration from the Calibration
tab in the Method pane (Figure below).

[rata I Acquisition I Fief. Masses I Chromatogram I Tune I Farameters I Diagnostics I
— Current Mass Coefficients ————— 1~ Calibration P y
Calibrate
= - Peak Detection ‘Window 2T
a = |5.759305E-01 ar LEIBclon Mndow |1— Check Ealibrationl
Default |
1] =|1_19421 3E+00 no. of Spectra to average |3 Coefficients
Show Extended

Figure 5 Standard Calibration tab of the Method pane
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See Chapter 3, Acquisition
Methods, to learn more about
mass correction using reference
standards.

Calibration masses are specific to
ion source and ion polarity.

20

During sample analysis the system corrects the calibration with
the introduction of a standard containing reference masses, if
you enable the correction through the method.

Calibration equations

Depending on the number of masses that you select, the
software uses the coefficients from one or two equations.

The TOF measures the flight times of the calibrant ions and with
the known m/z values calculates the coefficients, @ and ¢, of the
following equation:

m/z = [a(t—1,)]’ [1]

The values for the coefficients, a and ¢, appear in Figure 5
above.

An example of the calibration curve resulting from this equation
is shown below:

Ilass Calibration Curve

Ty 6 e

8

1oL

ot Ll b bbb bbb b
1] 30 L) 0 70 a0 @ 1= 1o

&
The (isecs)
Residual Enor (ppm) vs. Expected Ilass

Figure 6 Example calibration curve
There is also a small amount of residual error that remains

(only a few ppm). Agilent assumes a fit of the error values to the
following polynomial equation:
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. 3 5 7 9 il
Residual mass error = a,t+b,t" + ¢t +dyt" +e,t +fot ..[2]

The fit for the residual mass error can be represented by this
example detailed residual plot.

The error in the mass error (blue
diamonds) after the polynomial fit
is essentially zero (red squares).

Mass error (ppm)

0 200 400 600 80D 1000 1200 1400 1600 1800 2000 2200 %
mfiz (amu)

Figure 7 Example detailed residual plot

The (m/z) calculated during a calibration is the m/z from
equation 1 plus the residual mass error calculated from
equation 2.

(m/z)’ = m/z+ Residual mass error [3]

To see the current coefficients calculated for the residual mass
error, you bring up the extended calibration tab.
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Data] Acquisition I Fef Masses I Chromatogram ITuneI Calibration | Farameters I Diagnostics I
— Select Calibration Masse Current Mass Coefficients
Mass (m/2) [Norminel Time (pse| | | @ = [5771000E-01 0 = [1207800E-+00 8 g 12
[F]121.050873 20.266628 a2 - ID.DDDDDDE+DD h2 = |n.nnnnnnE+nn Calibrate
[F1322.048121 32.298142
£22.028360 44.418761 = =
| c? |n.nnnnnnE+nn o2 |n.nnnnnnE+nn ——
[#]3z2.009738 53817662
11221 990637 B 775507 22 = [0.00000DE +00 f2= [0.000000E+00 —
1R?1 97147R RA AN?RAR4 i ici
IT‘ | » Peak Detection Windaw 2T |1 Coefficients
All | e no. of Spectra to average |3 Show Standard
Mass Time Cornverter
Load Mass List.. | ﬁ2121.933152 hass (miz)  ewm |a1.022351 Time (psec)

Figure 8 Extended Calibration tab

The default mass list contains the
masses found in the Agilent
calibrant. If you want to use your
own calibration compound, you
can edit and save the mass list. All
mass lists are in one file.

22

During sample analysis the TOF measures the flight times of the
compound ions and converts these times with the above
equations and coefficients to m/z values.

Masses and coefficients

The Agilent TOF software calculates all eight coefficients of the
polynomial equation. The number of coefficients calculated
during a calibration depends on the number of masses you
select for the calibration.

For a full manual calibration you must select at least seven
masses for the system to calculate all eight coefficients. Table 2
shows you the coefficients that the software calculates for the
number of masses selected. The uncalculated coefficients are
set to zero. The standard calibration tune mix has 10 masses.
The accuracy of the TOF will decrease as you use fewer tuning
masses.

Table 2  Effect of Mass Selection on Coefficients Calculated

Number of Masses Coefficients Calculated

1 a

2to4 a, t, (equation 1)
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Table 2  Effect of Mass Selection on Coefficients Calculated

Number of Masses Coefficients Calculated
5 a, t,, a2, b2, c2, d2

6 a, t,, a2, b2, c2, d2, e2
>=7 a, t,, a2, b2, c2,d2, e2, f2

Tuning choices

You can see the tuning choices available to you on the Tune tab.
All the automatic tuning choices calibrate the TOF using ten
masses with the ESI, nanoESI and Dual nanoESI ion source and
eight masses with APCI, APPI or MMI.

lon Source Data] Acquisition I Ref. Masses I Chromatagram I Tune] Calibration I Parameters I Diagnostics I
|ESI =] JEsi
lon Polarity [Seq.] g | e,
{* Positive Tgative‘ &
[ Iritial Autotune
Ref A | CalB | Mone

I~ Polarity Switch per scan

[~ Select Scan ta Display

) LC|LC

Time and Scan Segments J'

Time [minutes] Scanz M5 | wvaste Guicktune | Checktune... |
Add | ID.DD

ﬂl I I Add Set Detector Gain Tune Report... |
e} el | Show Extended

Figure 9 Standard Tune tab

Initial Autotune When you select this option after installation or major service,
the system automatically adjusts all the tunable parameters to
optimize signal and resolution. See “Initial Autotune" on
page 24 for more information.

Autotune  This tool performs the same optimization operations as Initial
Autotune but uses the current settings as starting values. See
“Autotune" on page 26 for more information.

Quicktune  Quicktune automatically adjusts the most commonly required
subset of tunable parameters. See “Quicktune" on page 26.
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Manual Tune If you intend to use your own tune compound, or you are not
(Ramp) satisfied with the signal or resolution values from Autotune or
Quicktune, you can do a manual tune. When you do a manual
tune, you ramp the values of individual parameters separately
and do a manual calibration. See “Manual Tune (Ramp)" on
page 28. You do a manual tune through the Extended Tune tab.

[rata I Acquisition I Fief. Masses I Chromatogram I Tune I Calibration I Farameters I Diagnostics I
—Select Mazzes to Ramp—  ~ Famp P b Usze
& Mass (m/2] - Parameter I OCT RFY ,l ' Height
[#] 115.095255 A
Ref A | CalB From [50 W g3
saltab ghone B 322 4m121 ol
el BEs [ 522023960 To 300 W ezolution
¢ ¢ 922.009738 Step Size |25 Y - HEith and
ezolution
_M5 | Waste 1221930637 _lLl Setting Time 5000 uses
4 I I 3

Ptz to Smoath ID vl Famp |
o Wawe Peak Detection 'Window
Load Mass List... (r‘ %T (% DeltaMass |50

Figure 10  Extended Tune tab

Initial Autotune

See the Installation Guide for You use Initial Autotune only under special circumstances
instructions on how to do an Initial  because the process takes about 20 to 30 minutes to complete.
Autotune o After you install the hardware and software

¢ After your TOF has had maintenance

e If you no longer have the previous tune files or parameters
¢ If regular Autotune does not work

The system should be on (high voltage on) at least one hour
before you start an autotune.
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During the Initial Autotune process, the system goes through
the following steps, all without your intervention.

a Resets any current tune parameters (Parameters tab in the
Method pane) to original defaults.

b Automatically opens the calibrant valve and does a coarse
calibration based on one low mass and one high mass

Adjusts all the tunable parameters automatically
Places the optimum values in the Parameters tab

e Does a full calibration after the final adjustment on ten
masses

f Prints a tune report at the end of the Autotune process

During the parameter adjustment, the following window
appears on the screen.

| TOF Spectrum [ TOF [Profile Spectrum at 2693.80 min (scan 1)
[Baseline = 0 [Abundance Min = 0 [Abundance Max = 268398

JArea: 208676 2721.908567
90K Mass: 2721.90857
o FYHM: 0.176
JHeight: 92971
70K Resolution: 15495
I Tirne: 91966097
& 60K
@, 3
B 2722.91325
e
3UK§
2013
ond 272391331
3 2715.90158 272678933 2729.38513
rTrrrrrrrrrrrrrrrr 1 rrrr T T T 7 T T T
2z 2714 pral-l pral-l 2720 2722 2724 278 272 2730 2732
VI miz
Standard Autotune Status
Check and adjust abundance [ Awis calibration
[ Optimize source optics [ Set Detector Gain
[ geiDc2 [ Adijust baseline
O lanFocus [ Adijust abundance
O vena O Adjust PMT
O Batsl [ Awis calibration
[ Check and adiust abundance O Tune repart
[ Optimize resolution
[ Midbirror

Figure 11 Autotune status window
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After the optimization of each parameter, its Optimization
Curve appears temporarily for your review.

Optimization

Accepted Yalue
x= 250

2721.894829

100000
aoom [ /
Aooo0-£
700m-£
Booo0-£

Height

sooo0 £
amo0-£
o000 £
2m000-£

100001

1 |
T T T T T T
150,000 175000 200,000 225,000 250,000 275,000 300,000
OCTRF Y (V)

ol

[Done Jn

Accept | Cancel |

Figure 12  Optimization Curve for a parameter

Autotune

Autotune follows the same process as an Initial Autotune but
does not do a coarse calibration and uses the current tune
parameters as a starting point.

Because Autotune takes about 10 minutes, you use Autotune to
tune the instrument on a weekly schedule.

Quicktune

Quicktune takes 2 to 3 minutes because the software is
optimizing only the most significant parameters followed by a
calibration.
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During Quicktune the system goes through the following steps:
a Automatically opens the calibrant valve

b Adjusts the vertical Q (Vert Q) and bottom slit parameters
in the Beam Shaping Optics (optimizes transmission)

¢ Adjusts the middle mirror of the Reflectron (optimizes
resolution)

d Does a calibration after the final adjustment based on ten
masses

e Prints a tune report

Tuning with Polarity Switching

If you are using Polarity Switching, you have to tune four times
to adjust all of the necessary parameters. Polarity Switching is
only available with TOF systems using SmartCard 4 and
updated power supplies.

1 Load appropriate source autotune method
2 Tune in positive mode

3 Switch to negative mode

4 Tune in negative mode
5

Load the proper autotune method for positive polarity
switching for the current source

Tune

7 Load the proper autotune method for negative polarity
switching for the current source

8 Tune
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Manual Tune (Ramp)

See the Online Help for detailed If you must manually tune, you use the following steps:

instructions t‘,’ help you manually 1 On the Extended Tune tab (Figure 10 on page 24), ramp the
tune the TOF instrument. values of selected parameters within a selected range for
selected masses.

2 When the Optimization Curve appears, select and accept the
value that you want to use.
The system automatically places the value in the Parameters
tab.

3 Do a full calibration by selecting 7 to 10 masses.

4 Apply, or download, the parameter values and calibration to
the instrument.

28 Agilent G3250AA LC/MSD TOF System Concepts Guide



Instrument Preparation

TOF parameters adjustable through tuning

TOF hardware components

To learn more about how the The figure below shows the TOF hardware components
Agilent TOF works, see Chapter 1, associated with each stage of the ion formation/detection
Overview. process.
SEPARATION/DETECTION
lon Mirror
ION FORMATION FRAGMENTATION ~ TRANSPORT BEAM ——
SHAPING ] -
| |
HPLC inlet . | |
Skimmer - -
Nebulizer Octopole
gas inlet Capillary lon
Guides oe
Nebulizer I I Quad
Focus
° /' lens Slits Detector
L]
. |/ UU L ] | o 5
nalyte ) ﬂ T E = e -
. m"' | Q= —
ons M H H
¢ III lon pulser l
L]
Heated Signal
N, i U U
Flight
Tube

|1|2|3| ! | : |

Vacuum stages

Figure 13  TOF hardware components and ion formation/detection
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To learn more about the TOF
parameters adjustable through
methods and worklists, see
Chapter 3, Acquisition Methods.

30

Only the parameters of the components to the right of the
skimmer in Figure 13 are optimized in tuning. The parameters
of the components to the left of the first octopole ion guide and
the OctRF V in Figure 13 are optimized through methods and
worklists.

Method parameters must be properly set before tuning begins.
These parameters depend on the source that is connected, the
flow rate of the sample, the desired level of in-source
fragmentation and the ion polarity. Several default methods
including ESlautotune.m, nanoESlautotune.m, APPlautotune.m,
APClautotune.m, and MMIautotune.m are supplied to assist in
automatic tuning of the instrument. These methods are
configured with parameters optimized for positive ion mode.
Another set of methods which have been set up for polarity
switching are also supplied with the software.

When you begin an autotune and one of the system autotune
methods is not currently loaded, you will be asked whether to
load the appropriate tune method before you continue. If you
are autotuning in negative ion mode, then you must first edit
the corresponding method so that optimal negative ion values
are present. You may then save the new method with a different
name indicating that it is a negative ion mode method. (for
example you might choose the name ESInegautotune.m for a
negative ion mode ESI source autotune method) To return to
positive ion mode autotune, you need to reload the original
positive ion method. If you have saved the negative ion method
with a new name, you may ignore the warning message.

Fragmentor and capillary voltages differ between positive and
negative modes. You should use the values for a nanospray
source for the dual nanospray source. Default voltages are listed
in the installation guide.

Parameters adjustable through tuning

The Parameters tab in the Method Pane contains a listing of the
parameters used in tuning. After a tune, the new values are
placed here.
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Note that the parameters that are greyed out are used to tune
the instrument but are not optimized during the tuning. You

Data | Acquistion | Ref Masses | Chromatogram | Ture | Calbration | Parameters | Diagnostics |
r— Tranzfer Opticz — Beam Shaping — TOF Detector
Fragrnentar |225 3 lon Focus I_mn 4 | | Pusher 1280 ’VF'MT == 3
Skimmer I 3 Slicer |_1 200 || Puller I
OCT RFV I 3 Puller Offset |32
lon Energy |35 50 3 Acc Focus I 1950
Iirror Mid I 30000 Y
Ry e
Figure 14  Standard Parameters tab

change these analysis-dependent parameters through the
Acquisition tab of the Method pane and through worklists.

You can load or save the values from the Parameters tab. You

can view even more tuning parameters in the Extended
Parameters tab.

~ TOF

— Transfer Optics — Beam Shaping
Fragmentar |225 s || OctDC2 |35.DD Y
Skirnmer IEU ¥ lon Focus I-mu W
OCTRFY  |250 W Hariz O |3n_nn v
Oct OCT |35.50 W e O |3|].DD Y

—Parameters File Top Slit |2':'-DD Y

Bt Slit |2|1uu W
Slicer |-1 300 3

Pusher |1 280
Pullar
Puller Offset |32

Y
Y
Y
AccFocus IW W
Y
Y
Y

Mirrar Front I-BSUU

Mirror Mid |-1 390.00

Mirrar Back |1 REQ

2

—Detectar
hCP 625 Y
FrdT 650 W

Amp Utiset {1950

—Fulser

Fulse ‘Width counts /

pulse

Fulse Delay |25 counts

125

Figure 15

Extended Parameters tab
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Octopole ion
guides

Focus lens
DC Quad
Slits

lon Pulser

lon Mirror

Detector

Relationship between hardware components and tuning
parameters

Includes the voltages for OctDC1 and Oct DC2 parameters

Ion focus parameter
Quadrupole that includes the Vert @ and Horiz Q parameters
Includes the Top Slit, Bot Slit and Slicer parameters.

Includes the Pusher, Puller, Puller Offset and Acc Focus
(Accelerator Focus) parameters

Includes the Mirror Front, Mirror Mid and Mirror Back
parameters

Includes the MCP (multi channel plates), PMT (photo multiplier
tube) and Amp Offset parameters (Figure 2 on page 9)

The ion energy parameter includes the Oct DC1, Oct DC2, Vert
Q, Horiz Q, Top Slit and Bot Slit parameters.
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Useful parameters to adjust manually

OctR

FV

Instrument Preparation

you can ramp the OCT RF V parameter for those masses and

look at the plot of Height vs. OCT RF V for each of the masses.

The Optimization Curve may look like this:

2

If you want to increase the signal for specific masses,

&

SO0k -+ ﬂ 00K
2 400K+ 00K T
oo 300K+ 300K
200K+ {200KE

100K+ 100K
= 100K ————— - Ttk
= 80K oK
£ 60K ook €
o 40K Lok =

20K~ . -k

WK o =FA00K
Kook 300K =
i200Kk-L 200k
—100K-- Lok

r 0
250K R P e 250K
200K E . 200K ¢
—150K= ; Lok
100K 2 KE:
B0K-= Lank

OKE S —— === 3K
& 250014 P 250K S
300K+ P T a0k

1501 e sk =
S 100K - ook
B e B

50000 75000 100000 125000 150000 175000 200.000 225000 250000 275000 300.000
OCTRF Y (V)
Done ||||
Leept | Cancel |
Figure 16  Optimization Curve for Height vs. Oct RF V
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Mirror Mid If you want to improve the resolution of a mass,
you can adjust the mid-mirror voltage manually.

Figure 17 shows an example of the plot of these variables for 5
masses.

(Optimization
Accapted Vale
4000 ~ —4000
5 3000-F PN 1 s000 3
= 2000 - S 12000 2
1000F - T 0 S
s e i
§ ‘m‘ v \\. 1000 o
. e — —_— - g
5 '50%0 ] i =
=, G000 000 &
A 000 &
12003: ----------------------------- a[H .
5 B8 T i g
- E -~ b o
e %: s S __a g
e - = e — 35
10000 = 10000 4
S :
& 4000 /' S 5
2009 L et - R N E
e 1.109 T110 o
§ 1005 4105 8
= 1.00- 100
8 095 095 =
B e P B pweutt s et By et et pro G
~1500.000 ~1450.000 ~1420.000 ~1380,000 -1340.000 -1300.000
~1480.000 ~1440.000 ~1400.000 ~1360.000 -1320.000
Mirror Mid [ V)
Fumn i
Arcept | Cancel |

Figure 17  Optimization curve for resolution versus Mirror Mid (V)
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Accelerator focus Another parameter that affects both the
signal and resolution is the accelerator focus voltage. Yet, at
values that maximize the signal, the resolution is often
minimized and vice versa. Agilent provides a way to view the
effect of this focus setting on both the signal and the resolution
so that you can select values for both that are acceptable.

If you select Height and Resolution and then ramp this
parameter, the resulting Optimization Curve may look like this:

Optimization

Acceptedialue
x= -14850

)
]
(
o
fos]
=
i
3
-]

—

—

| | | | | | | | |
T T T T
E 000 -2000.000 -1950.000 -1900.000 -1850.000
075.000 -2025.000 -1975.000 -1925.000 -1675.000
Acc Focus (W)

r
=]
=
o
=)
=]

s (1]

Acoept | Cancsl |

Figure 18  Plots of signal and resolution vs. accelerator focus (V)
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Tune reports

At the end of every Autotune or Quicktune, the system prints a
Tune report. You can also manually print a Tune report from
the Standard Tune tab.

Instrument Name:nstrument 1 lon Source:ES| lon Polarity:Positive Date Toesday, Aug 12 2003 Time:12:21:62 P

L

mmo. AT@aT

1=z @szoa
zazi.@i=am

FESRICERE

= amzea
Tzz.mamz)

l |

T Tades EC =chbo T==kaT T

Mass Calibration Table

Expacted Mass | Actual Mass |Flight Time [psec)| Height |Resolution |FHWM [miz)|Mass Error [miz) | Mass Error [ppm)
118.08626| 118.08633 2001848 | 63233 4247 0278 00008 &
32204812| 322.04707 3228330 121002 6714 0450 -.00015 -5
622.02806 | 62202861 4440160 | 60036 2242 0703 -.00035 B
922.00830| 922.00944 5379887 | 51572 10254 na8a -.00036 -4

1221.99064 | 1221.00085 6175507 | 21300 10009 A1 00022 z
1521.97148 | 1521.87148 6375106 | 79995 11635 1308 00000 o
1821.95231 | 1221.95204 75.14246 [127974 12242 agg -.00027 -2
212183315 | 212193358 5099839 102340 12688 AB7S 00043 2
2421.91390 | 2421.01318 86.45302 | 116765 12882 1880 -.00081 -3
272188483 | 2721.89489 9157814 e5355 13400 2031 00008 o
Tune Parameter Setpoint Tables
Source Optical Param TOF Pulser Calibration Cosff
Capillany 4000 | |Fragmentor| 2250 | |Fusher 12580.0| |#Trans. 5000 | |2 Q877211
Drying Gas 7.0||skimmer 60.0 ||Puller 200.0||#Paints | 104002 | |t 1183131
Drying®as Actuals| 7.0||0CT DC1 | 3500 | |PullerOffset|  32.0||Pulsebelay 25|(s. | am31E02
Heb Press 15.0||0CT RFV | 2500 | |Ace Focus  |-1950.0 | |Pulseliidth | 125 by| 5863 E0m
NebPress Actuals | 15.0||0CT DC2 | 35.60 | |Front Mirer |-6500.0
o | 2798 E-04
Gas Temp 300 | [lon Focus  |-120.0 | [Mid Miror |-1202.5
GasTemp Actuals | 300 ||Hariz @ 30,00 | |Back Mirrar | 1650.0 | 6198E0S
vert 20.00 | |MCP 650 2y | -B.183 E-08
SlitTop | 2100 |PMT 626 fy | 2275 E-10
Slit Bottam | 21.10 | [Amp Offset | 1873
Slicer -11.00
HD - Not Detected =]

Figure 19  Tune Report
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After a manual tune, you can also print a report of the TOF

parameter settings through the TOF shortcut menu on the
Instrument Status pane.

TOF Settings Report

[General]
| lon Sourcs Esl
| lon Polarity Positive
[Transfer Optics]
Fragmentor (V) 150
Skimmer (V) &0
OCT RF V (V) 250
Oct DC1 (V) 38.00
[Beam Shaping]
Oct DC2 (V) 38.70
lon Focus (V) -170
Horiz @ [V) 30.00
Weart O (W} 30.00
Top Sit (V) 21.00
Bot Sit (V) 2110
Slicer (V) -11.00
[TOF/Detector]
Pushar V) 1250
Puller (V) -B00
Puller Offaat (V) 3.0f
Acc Focus (V) -1950
Mirror Frant (W) -B500
Mirrar Mid (V) -1304.00
Mirror Back (V] 1650
MCP (W} 650
PIT (V) 526
Amp Offeet 1973
Pulze Width {counts ! pulss) 128
Pulza Delay {counte) 25

[Mass Calibration]

mass = [a*(time - t0)42]
residual = [a2 + b2*time + c2*time”2 + d2'time”3 + e2*time*4 + f2*time*5]

a 0.0005772412
1] 1102.6200000000
a2 -0.0287536800
b2 0.0000054268
o2 -0.0:000000003
d2 00000000000
a2 -0.0:000000000
[] 00000000000

Figure 20

Report of TOF parameter settings
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When to tune your TOF — Checktune report

You can do an Autotune or Quicktune on your TOF on a regular
schedule, or you can tune only when your TOF needs tuning. To

evaluate the necessity to tune, you can print a Checktune
Report.

X

Ref A | CalB |None I~ Initial Autotune

|:LC |:LC

Ms Jwaste Quicktune Checkiune...
Set Detectar Gain Tune Report...

Figure 21  Standard Tune tab with Checktune option

The Checktune report lets you know if the mass calibration and
optimization limits are met with a Pass or Fail.
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Instrument Mame: AppTOF1 lon Source:ESI lon Polarity: Positive Date:Friday, Sep 19 2003 Time:11:44:35 AM

N Ty

REET

ok

ook

1=z .e@aEs

=mowe

=oowe

e

L, |

izt .@im1=

=Tz mae

R =cho

T =cbo

Mass Calibration Table

# Scans 5| Height Limit . >=1 | Resolution Limit {per mass) | PPM Limit . +/- 100

Expected Mass |Actual Mass | Height |Resolution | Resolution Limit | F¥WHR [mdz)|Mass Error [méz]|Mass Error [ppm]
112.02620 |  112.02620 | 242254 4258 == 3500 0277 -.00010 -6
22204210 3222.04820| 74207 7471 == G000 0421 o000 A
622.02000| G22.02010 222020 2170 == 2000 DETS Ruinluy]u} 2
92200920 022.01000 |206725 08732 == 2000 0242 oo0za 2

122199060 | 1221.99120 | 202021 118032 == 2000 027 00050 4
1562197150 | 1521.07220 | 283208 12462 == 10000 Azz21 oon7a 5
122185230 | 1821.05260 | 403024 12032 == 10000 1400 00020 2
212183320 | 2121.02320 | 257212 13302 == 10000 1525 0Do0s0 3
242191400 | 2421.091500 | 2072328 13729 == 10000 A7E4 00100 4
272180480 | 2721.205840 | 243242 14411 == 10000 .1eg0 0Do0s0 2

Underlined walues [in red]indicates failure ND - Not Detected

Figure 22  Example of a Checktune report

Agilent G3250AA LC/MSD TOF System Concepts Guide

2

39



2 Instrument Preparation

Storage and retrieval of tune results

Results for positive polarity tunes
are saved in a tune file separate
from the results for negative
polarity tunes.

Initial Autotune,
Autotune and
Quicktune

Manual tune

40

Both the tuning parameters in the Tune panel and all the
calibration coefficients in the Calibration panel are stored in
several places depending on your actions.

Table3  How the TOF system stores and uses tune results

If you do this: Tune results are stored  To use these tune

here: results, do this:

* Initial Autotune, Instrument device driver  Run a sample. Tune
Autotune and memory results residing in the
Quicktune device driver memory are

» Manual tune—Apply the parameters used for
or Save Method sample runs.

+ Initial Autotune, Tune file (see below for  Restart TOF. This is the
Autotune and the location of this file) ~ only way to restore
Quicktune results from the tune file

» Manual tune—Save to the device driver
method memory.

+ Exit TOF

* Runasample Sample .wiff file Load .wiff in Analyst

After you perform one of these automatic tunes, the tune
parameters and calibration coefficients go into the instrument
device driver memory and are also automatically stored to the
file D:\TOF_Data\tune\TofTune.tun

After you perform a complete manual tune, including
calibration, you must “apply” the tune parameters and
calibration coefficients to download them to the instrument
device driver. When you save a method or exit the TOF
software, the tune results in memory are saved to the tune file.

Mass lists for all tunes and calibrations are stored separately
from both the tune file and the method.
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Real-time displays

Instrument status

Even though the Status indicator is
green, the thermo-ALS or
thermo-WPS may not be at the
desired setpoint. You can monitor
the status of the thermostat for
these devices from the display on
the WPS or ALS icon.

Instrument Preparation 2

You can see if a module is On, Off or in Standby by observing
the color of the bar above the module graphic.

— Devices

Standby

off

ESI (]
I—ZN [ dnmin a1 [0z ||JAl[ =T & | s Eﬁ
4463 b B1 [0z 4002 T 4
ﬁ W | 3t | [e]] i Wl_m
3]
= on
O v Standby
I b o L
Standbry
Wenk
Control... Purnp Do
Set Solvent Levels...
TiOF Settings Report. ..

Figure 23  Instrument Status Pane
Table4  Colors of Instrument States
Instrument State Color
On—~Preparing Yellow
On—~Ready Green
On—Waiting Purple
On—~Running Blue

Gray—To see if the pump or MS TOF is
in Standby mode or off, look for the
check mark in the shortcut menu.

Gray

Agilent G3250AA LC/MSD TOF System Concepts Guide
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Instrument Preparation

Real-time parameter values (Actuals)

What you can display

You select parameters and states to monitor for each
instrument module in the Actuals panel in the Instrument Pane.

-1 WPS Device | Actual |
-E3 Binary Pump TOF: Mot Ready Text Long
‘B3 lzocratic Pump Add - | WPS: Mot Fieady Test Long
B8 TCC Binary Pump: Mot Ready Text Long
. Binary Pump: Prezsure

g ?g? <- Bemove | |zocratic: Pumnp: Flows

TCC: Column ' alve
TOF: Diying Gas
Up TOF: Gaz Temp

TOF: LC Stream Walve
TOF: Mebulizer

By | TOF: Error State
TOF: Fough Vac
TOF: High ‘Vac

Background Color... Text Color...

—

Label: I

()8 | " Cancel

Figure 24  Actuals Setup dialog box
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Instrument Preparation 2

The parameters and states for each module listed below are
available for display.

See the Online Help for
descriptions of each of these

Table5  Actuals available for display

parameters and states. Module

Parameter or State

All modules

ALS

WPS, yWPS

Binary Pump

Capillary Pump

Nanopump

Thermostatted
Column Compartment
35900E

DAD G1315C

DAD (all others)

MS TOF

Run Time, Run State, Ready State, Ready Type, Not
Ready Text Long, Not Ready Text Short, Rawdata State,
Error State

Vial, Sample, Volume, Needle, Command, Injectmode,
Tray Type A, Tray Type B, Overlap, Injectstatus, Temp,
Therm Power

The same as ALS except no Vial and addition of Drawn
Volume, Sample Position and Needle Position

Solvent Ratio A, Solvent Ratio B, Flow, Pressure, Ripple,
Fill A,B, A1, B1, A2, B2, Power, Channel Name A, B,
Solvent Selection A, B

Same as binary pump with no Fill A1, A2, B1, B2 and
with the addition of Solvent Ratio C, Solvent Ratio D, Fill
C, Fill D, Primary Flow, EMPV, Purge Status, Purge
Channel, Purge Time and Pump Op Mode

Same as capillary pump with addition of FSAC State and
FSAC Step

Left Temp, Left Temp Set, Right Temp, Right Temp set,
Column Valve, Therm Power

Current Vial

Sample WI A-H, Sample Bw A-H, Reference On A-H,
Reference WI A-H, Reference Bw A-H, UV Lamp, Vis
Lamp

Sample WI A-E, Sample Bw A-E, Reference On A-E,
Reference WI A-E, Reference Bw A-E, UV Lamp, Vis
Lamp

Rough Vacuum, High Vacuum, Gas Temp, Vaporizer
Temp, Drying Gas Flow, Nebulizer Pressure, Capillary
Current, Chamber Current, Corona Voltage, Charging
Voltage, Control State, Cal/Ref Mass, LC Stream

Agilent G3250AA LC/MSD TOF System Concepts Guide
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2 Instrument Preparation

Real-time plots

What you can display

You can display the following plots for these modules.

Table 6  Real-time plots available for display

Module Plot type

Pumps Pressure vs. time

Thermostatted Column  Temperature Left, Temperature Right vs. time

Compartment

35900E ADC signal vs. time

DAD G1315C Signals A-H vs. time, spectra

DAD Signals A-E vs. time, spectra

TOF Any chromatogram set up in the Chromatogram tab

of the Method pane:

* Any segment or scan of a total ion chromatogram
(TIC) or extracted ion chromatogram (EIC)

» Method setpoints and actual conditions

What you can do with the displays

Table7  What you can do with plots and spectra

Display type What you can do

Signal plots Change range of intensity or time, freeze and zoom the
plot

Pump parameters Change range of intensity or time, freeze and zoom the
plot

TOF spectra Autoscale the axes, freeze and zoom the plot; toggle

between a line spectrum and a profile spectrum; toggle
between a mass x-axis and a time x-axis, change to a
display of DAD spectra (from line spectra only)

DAD spectra Change to a display of TOF spectra
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Instrument Preparation 2

Profile vs. Line spectral displays

Line spectra for the MS TOF display the abundance vs. mass for
the calculated centroid of the peak. Profile spectra display the
abundance vs. mass over the mass range of the peak.

b —— TOF Spectum | TOF |Profii Spectim o 2.62 min

[Baseline = 0 | Abundance Min = 0 [Abundance Max = 126027 = ,:ria‘-A;g;dz?wﬁ S
27909781 JMass: 279.09181
JFwwHM: 0.043
Height: 125027
Resolution: 6489
1 Time: 30133.903

@
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=

~
2
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e 202 21545

Ahundance
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Figure 25 Line and profile spectral displays in Real-Time Plot pane
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Time vs. mass spectral display

The default display is to plot abundance vs. mass, but you can
change the x-axis to time. To do this, right-click in the Spectrum
panel and select Show Time Mode from the shortcut menu. Select
Show Mass Mode to return to the Abundance vs. Mass plot.
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Instrument Preparation

| TOF Spectrum | TOF | Profile Spectum at 3.52 min.

| Baseline
1813

16K

=0 |Abundance Min = 0 | Abundance Min = 67529
Area: 4257

Mass: 285.001

FiyHR: 2.18]

Height: 1871
Resolution: HB72
Tirne: 30441 558
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Figure 26

Abundance vs. Time for profile spectrum
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Instrument Preparation 2

System loghook

What you can view in the system loghook

The system logbook does not list The Logbook Viewer displays the dates and times when system
any changes to a method or events take place:
worklist.

* Run starts, stops and aborts

* Method loaded

¢ Tuning and calibration operations
¢ Unexpected software errors

e Device driver errors, warnings and alerts including leak
detection, vial not found, lamp burned out

¢ Device powered off or reconfigured
e Start up and shutdown

* Worklist events

¢ Method log files

When you open the Logbook Viewer, the software loads and
displays the most recent entries in the log file.

iidLoghook Viewer- C:\Program Files)Agilent\ TOF Software',SysLogbook.log

Fle Edt Yiew Tooks Help

=la Ay
[Time [EventSource  [Category [Description [User
W 08/3072005 06:08:20 PM | Instr Mar Turmed the system OFF.
W 08/30/2005 05:46:41 P worklist Completed interactive sample rn,
Sample Information - > Sample Name = sufas
Sample Position = -1
Sample Acg Method =
Sample DA Method =
Sample Data File Name = d:\pe sciex data\ProjectsMests\Datatd0 Hz
test wiff
08/20/2005 05:44:07 P | Worklist Sample Description =
e 08/30/2005 05:44:07 PM wiorklist Started acquisition for sample 'sulfas’.
e 08/30/2005 05:44:06 PM wiorklist Started interactive sample un,
e 08/30/2005 05:43.45 PM wiorklist Completed interactive sample run.
e 08/30/2005 05:43.45 PM wiorklist Run Aborted Cancelled interactive sample run,
e 08/30/2005 05:43.45 PM | Instr Mar Run Aborted Aborted Sample at the request of the user.
e 08/30/2005 05:43:32 PM | Instr Mar Received a request to ABORT the run,
Sample Information - > Sample Mame = sulfas
Sample Pasition = -1
i Sample Acq Hethod =

Figure 27 Logbook Viewer

The logbook also displays additional information about each
event. Since the display of individual columns can be turned on
and off, not all of these columns may be visible at any given
time.
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2 Instrument Preparation

Table8  Columns available for display in the Logbook Viewer

Column Name Description

Time Date and time of the event

Event Type Normal event or error

Event Source The module that produced the event (Worklist, Instr Mgr,

App Ul, Launcher, DA Mgr)

Category More information about the event (e.g. Startup,
Shutdown, Worklist Start, Worklist End, Run Started, Run
Stopped, Run Aborted, Method Loaded)

Description More information about the event

User Name logged on to the system when the even occurred

What you can do with the system loghook

Move the cursor over an icon to The system deletes week-old logbook entries. If you want to
see the tooltips, which help you view them after a week, you must save or export them before
perform the correct task. the week has passed. Most of the tasks that you can do with the

logbook help you view the entries you need to see more easily.
See the Online Help for

instructions on how to work with Table9  Tasks you can perform with the logbook
the logbook.
If you want to do this: Select this menu item or icon:
View an individual entry Edit > Search
View selected entries only Edit > Filter
Change column types and size View menu
View recent events View > Refresh
Archive entries File > Save or Shortcut menu > Export
Open, close, or save the loghook File menu

View method log files (method.log file  File > Open
in the Acg. or DA method directory)

Print the logbook Shortcut menu > Export
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See the Online Help for
instructions to set up methods and
parameter descriptions.

See Chapter 5, Data Analysis, for
background information to help
you review your data and
customize the data analysis
methods and reports.

Agilent G3250AA LC/MSD TOF System
Concepts Guide

3
Acquisition Methods

LC parameter entry 50
Storage and display of DAD signal data 50
Storage and display of DAD spectral data 50
MS TOF parameter entry 51
Data acquisition parameters 51
TOF acquisition parameters adjustable through methods 53
Parameters for different ion sources 55
Setup for automatic parameter changes (Segments/Scans) 56
Setup of reference mass correction (recalibration) 59
MS TOF chromatogram setup 63
Method saving, editing and reporting 64

Learn about the concepts that can help you set up acquisition
methods. Use this chapter to guide you through the exercises in
Chapter 2 of the Familiarization Guide.

The Agilent TOF software comes with the PE-Sciex Analyst QS
1.1 Software to review your data. The TOF software also
includes a data analysis method, default.anm, that allows you to
confirm empirical formulas. You can customize this method
with the Agilent Data Analysis Method Editor. You can also
select other Data Analysis reports such as Mass List.

%1~ Agilent Technologies 19



3 Acquisition Methods

LC parameter entry

Most of the LC parameter entries are the same as those that you
can change with the Agilent 1100 LC control module and with
Agilent software products, such as Agilent ChemStation.

One set of parameters, however, is unique to the LC/MSD TOF
software. These are the parameters that control the storage and
display of the signal and spectral data for the diode array
detector (DAD).

Storage and display of DAD signal data

You can choose to store DAD signals to the .wiff data file in the
DAD Setup tab. When you make this selection you reduce the
WIFF file size, but the system does not store DAD spectra to the
.wiff data file. You can also view signals but not DAD spectra in
the Real-time Plot pane.

Starage hMode
¥ Signal Data

" Spectral Data
" None

Figure 28  Storage Mode in the DAD Setup tab in the Method pane

Storage and display of DAD spectral data

50

When you choose to store DAD spectra, the spectra, but not the
signals, are saved to the .wiff file. Spectral storage produces a
larger file size than signal storage. You can extract signals from
the spectral data in Analyst.

Signal data can be displayed in the Real-time Plot pane during
the run if the signals are entered before selecting the Spectral
Data option.
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Acquisition Methods

MS TOF parameter entry

Even though MS TOF parameter entry seems straightforward,
the background information presented in this section can help
you make the correct entries to produce the best results.

Data acquisition parameters

TOF acquisition parameters adjustable through methods
Parameters for different ion sources

Setup for automatic parameter changes during a run
Setup for reference mass correction (recalibration)

MS TOF chromatogram setup

Data acquisition parameters

—Stop Time
Mo Limit / A5 Pump
% StopTime

IS.DD Minutes

You enter all data acquisition parameters through the Data tab
of the Method Pane.

Data Starage (Seg.) LC Stream (Seq.)

 Mone [y

Abs. Centroidlmnn SEE
Threshald

o Proﬂle. Fiel. Centroidlgm— % counts
" Centroid & Waste Thrashold :

—Data Acquire (Seg.)

Mass l—
Fange: 50

|nn.39 IW

Cycles/{Sec  Scans/Sec

Tao

ISZDD miz Approximate Maximum Mass: ISBDD VI
Transients/Scan

IWUUU Length of Transients: |1D4992

Figure 29 Data tab of the Method Pane
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Acquisition Methods

Profile vs. centroid spectra

You can save mass spectral data as whole peaks over the mass
range of the peak. Or you can save only the data for the mass
whose intensity appears in the “middle” of the peak. To limit the
number of peaks whose centroid data are saved or appear in the
Real-time Plot Pane (line spectra), you can set an absolute or
relative threshold.

Transients vs. mass range

The mass spectrum resulting from a single pulse of voltage
applied to the ion pulser is called a transient. The recorded
Mass Spectrum is, in reality, a result of the application of
multiple pulses to the ion pulser and a summation of lower
signal mass spectra, or transients. (Figure 30)

The length of transients is the time the system is allowed to
collect data for the transient in nanoseconds.

Length of
A A transients —
" " time of red flight
path
A i detector
=1 |
ion pulser

b*['l i Ml i

Figure 30  Length of transients

For analyses requiring one Mass Spectrum, or scan, per second,
the Agilent TOF software sums 10,000 transients before
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TOF acquisitio

Acquisition Methods 3

transferring the data from the instrument back to the host
computer to be written to disk. If the target application involves
high speed chromatography and requires faster scanning, you
reduce the number of transients per scan to increase the scans
per second.

In the Agilent system, the ESI, nanoESI, APPI, and APCI
autotune methods set the length of transients to 104,992
nanoseconds. You use this value for mass ranges up to 3000
amu. For masses greater than 3000 amu, you need to lengthen
the time it takes the ion to traverse the flight path. If you do not
increase the length of transients in the acquisition method, light
ions triggered from the second transient arrive before the
heavier ions of the first transient, resulting in overlapping
spectra.

n parameters adjustable through methods

The Acquisition tab in Figure 31 contains a listing of these
parameters for ESI and nanoESI sources. These parameters
change when you switch ion sources.

—ESl(Seq)
Gas Temp

Drying Gas

Mebulizer

MS TOF (Scan)

Fragmentar |225 Y]

350 o]

Ii
Skimmer
I/min I I/min
Ii

psig

—ESI{Scan)
Capillary

3000 v Capillary |nn nd  Chamber

TW

Ii
psig OCT RFY IZSD Y]
Ii

Figure 31  Acquisition tab
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3 Acquisition Methods

See Chapter 4, Data Acquisition,
for more information on instrument
parameter optimization through
the worklist.

To find the optimum signal, you can adjust some of these TOF
acquisition parameters by saving methods with different
parameter values. Or, you can do this automatically by setting
up a worklist with samples that run under the conditions
specified in the worklist.

Figure 32 shows the hardware components whose parameters
can be changed through the method. All of the parameters of the
components to the left of the first octopole ion guide can be
changed, as well as the OctRF V.

SEPARATION/DETECTION
lon Mirror
ION FORMATION ~ FRAGMENTATION ~ TRANSPORT ~ BEAM —
SHAPING - -
| |
HPLC inlet . | |
Skimmer - -
Nebulizer Octopole
) . |
gas inlet Capillary 'on oC
Guides Quad
Nebulizer 1 I ua
Focus
* lens Slits Detector
L]
. | /ol INEREL
nalyte Q ] - -
! qEessemmafe==lE.=2 - _=
ions n H
o "l lon pulser
Heated Signal
N, 4 i
Flight
Tube
| 1 | 2| 3 | 4 | 5 |
Vacuum stages
Figure 32  Parameters adjustable through the method or worklist
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Parameters for different ion sources

See the Online Help for the Agilent ~ You can use several different sources with the Agilent LC/MSD
LC/MSD TOF Parameters to view TOF system:
recommended parameter values « ESI

fi hi .
or each ion source . APCI

* APPI

e AP-MALDI

* PDF-MALDI

* Orthogonal Nanospray

¢ Dual Orthogonal Nanospray

e MMI

Each of the sources uses different parameters for controlling
the ion source. The default parameters are set for an
electrospray source. When you select a new ion source in the

Method Pane, you see new parameter fields. Note the change in
reference masses for the APCI ion source in Figure 33.

Sample I Fropertiez ] WwPS I Birn Pump ] lzo Pump I Column I Dan I M5 TEIFI

Fon S Data I Acquizition I Fef. Masses I Chromatagram I Tune ] Calibration I Farameters ] Diagnostics I
ESI +| |ESI
I J I ¥ Enable Reference Mass Camection
lon Polarity (Seg.)
(+ Positive " Negative [V Use Bottle & [m]

Auto Recalibration Parameters

Select Masses. ..

[~ Puolarity Switch per scan
[~ Select Scan to Display Aiverage ITI sCans

Reference Mass

Edit Mass Lists...

i

Time and Scan Segments

Time [minutes] Scang Detection I
Window 50 A
Add | ID.DD

Minimurm ISUU !
ol | m F- acd Heidht Fauns Check Al Check None
Med el |

Figure 33  Parameters adjustable through the method or worklist
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3 Acquisition Methods

For instructions on how to set up
and run samples with the
AP-MALDI! and PDF-MALDI inlet
and ion source, see the Online
Help.

For instructions on how to install
the AP-MALDI or PDF-MALDI ion
source, see the Installation Guide.

For more information on how to set
up the AP-MALDI to introduce
samples, see Chapters 1 and 2 and
p. 20 to 23 of Chapter 3 of the
Agilent G1972A AP-MALDI
LC/MSD Trap SL System User's
Guide.

Tips for using the AP-MALDI or PDF-MALDI source

¢ Tune the TOF with an ESI source installed and the method,
ESIautotune.m loaded.

e Make sure that the length of transients value in
ESIautotune.m is the number appropriate for the AP-MALDI
or PDF-MALDI analyses. Do not save any changes made to
the ESIautotune.m method.

¢ Before the AP-MALDI or the PDF-MALDI is installed, in the
instrument configuration tool, the LC must be removed from
the system configuration.

¢ Make sure the Run Type on the Sample tab is set to External
Start.

¢ Set the proper settings in the AP-MALDI or PDF-MALDI
control software., and make sure that the desorption time is
not less than the MS TOF stop time.

¢ Autotune for the AP-MALDI and PDF-MALDI source is not
supported.

Setup for automatic parameter changes (Segments/Scans)

56

You can set up the method to automatically change TOF
parameters during the run. You do this by defining a Time
Segment and the number of Scans to be run within the Time
Segment. A time segment must be at least 15 seconds long. You
can change some parameters only from one time segment to
another time segment (such as polarity). Others you can change
from scan to scan within a time segment.

The older SmartCard 3-based instruments are limited to 5
scans/second. Newer SmartCard 4-based instruments can have
up to 20 scans/second for the full mass range. It is possible to go
beyond this scan rate with newer models depending on factors
such as the mass range and the system load. Please refer to
Table 10 for information regarding instrument capabilities.
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You may contact Agilent if you want information on upgrading
an older LC/MSD TOF instrument to get a higher scan rate.
However, an upgraded old LC/MSD TOF instrument will not
support polarity switching when a time segment changes.

Table 10  Supported SmartCard capabilities

If you have MSTOF Serial Number Supported capabilities

US50600500 or lower SmartCard 3 instrument which does not support
polarity switching (time based or scan based) or the
multimode ionization source.

US50600501 or higher SmartCard 4 instrument which supports segment
based polarity switching and the multimode source

US54100700 or higher SmartCard 4 instrument which supports polarity
switching each scan

lon Source

ﬁ—_l T
lon Polarity (Per scan)
% Positive © Negative

v Palarity Switch per scan

[~ Select Scan to Display

Time and Scan Segments

Time (minutes) Scans

Figure 34  Location for setup of Segments and Scans

Parameters that can change during a run

Table 11 shows a list of parameters that you can set up to
change for each Segment or Scan. All other parameters must
remain constant throughout the entire run.
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Table 11

Segment and Scan parameters

Tabs in the
MS-TOF tab of
Method Pane

Parameters changeable

per segment

Parameters
changeable per scan

Data

Acquisition

Data Storage
LC Stream
Mass range
Cycles/sec.
Transients/sec.
Gas Temp.
Drying gas
Nebulizer

Polarity (SmartCard 4
instruments only). See
Table 10 for a list of
polarity switching
capabilities.

Capillary
Fragmentor
Skimmer

Polarity (SmartCard 4
instruments only).
See Table 10 for a list
of polarity switching
capabilities.

OctRFV
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Setup of reference mass correction (recalibration)

You must do mass corrections
during a run in order to attain the
mass accuracy that Agilent
specifies for the MS TOF.

Many applications need as small a deviation of accurate mass as
possible. To obtain this accuracy, you recalibrate the mass axis
for every spectrum with measurements of known reference
masses (i.e “lock masses”). You measure the masses of reference
compounds in a reference standard, which can be the Agilent
reference standard or one of your own choosing.

You can introduce the reference standard into the TOF system
in one of three ways:

¢ A calibrant delivery system (CDS) that automatically
introduces the standard to a reference sprayer (second
sprayer)—ESI only (0.2 to 1.5 mL/min flow rates only)

¢ An external dispense pump—other ion sources

¢ Addition to the sample—other ion sources

You can also use known ions in your sample, such as the “y1” in
a tryptic digest, as a supporting reference mass.

Enabling reference mass correction

You set up and enable reference mass correction in the Ref.
Masses tab within the MS TOF tab of the Method pane.

Agilent G3250AA LC/MSD TOF System Concepts Guide
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3 Acquisition Methods

To learn more about the underlying
calibration equation and
coefficients, see “Mass
calibration" on page 19.

60

If you mark the Enable Reference Mass Correction check box,
the system uses reference masses of the mass reference
standard for automatic recalibration of each acquired
spectrum.

You must select the reference masses for each polarity in the
method. Reference masses are not only ion source dependent,
but also polarity dependent. The reference masses specified for
the method will be stored with the method. These reference
masses are also stored in the wiff file with acquired data as TOF
method parameters.

If you mark the Use Bottle A check box, the TOF controls the
valve to introduce the internal reference standard to the
reference sprayer via the CDS. “Use Bottle A” is disabled and set
to “unchecked” for an ion source other than ESI.

Number of required reference masses

With two unknowns, a minimum of two known values are
required to determine both A and t,. Practically considerations
also come into play. In order to get a good fit for both A and t,
then at lease one reference mass needs to be at a low mass value
and there needs to be at least one reference mass at a higher
mass. Standard analytical practice also suggests that the low
m/z and high m/z reference masses bracket the masses of
interest.

Specifically, the reference mass correction algorithm requires
that one mass be at or below m/z 330 with a second mass that is
at least 500m/z above the low mass ion in order to correct t,
and A terms. If these conditions are not satisfied but there is at
least one reference mass found, then only the A term will be
re-calibrated.

Selecting/editing list of reference masses

The TOF software provides separate lists of reference masses
for each polarity of each ion source type. You can select from a
listing of already created mass lists, or you can create or edit a
new mass list.
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You create and edit new mass lists
only from the Ref. Masses tab. You
select, not edit, a mass list in the
Calibration and Tune tabs.

To learn more about Segments and
Scans, see “Setup for automatic
parameter changes
(Segments/Scans)" on page 56.

Acquisition Methods 3

The Edit Mass List dialog box is shown below with a listing of all
the Agilent default mass lists for each ion source and polarity.
You cannot edit the Agilent default mass lists.

Edit Mass Lists 3

—Mas=es (mfz)

|119 036320 el

—Mass Lists

N
ame IDeiﬁuH Sawe List

APCI_MNeg_Ref_Default 316.013789

APCI_Pos_Default Delete st 555.991085 ity |
APCI_Pos_Ref_Default 955971923

APPI_MNeg_Default 1256.952761

APFI_Pos_Default Sawe As New st 1555933600 Delete |
ESI_Meg_Default 1855.914438

ESI_MNeg_Ref_Default 2155.895277

ESl_Pos_Default

ESI_Fos_Ret Default =

Falarity MNegative -

lan Source APC -

il

Extended

T IAPCI_Neg_Default

Close |

Figure 36  Edit Mass Lists dialog box

You can create a new mass list from an Agilent default mass list.
When you enter a new name in the Name field, the buttons are
no longer grayed out. You save the list as a new list. You can
then edit these newly created lists.

Parameters for a reference mass correction

Scans To Average To increase the accuracy of the reference
mass correction, you can use a running average of the reference
mass values across several spectra. These mass values are used
in determining the corrected calibration coefficients. The
default number of spectra used is eleven. Only odd values are
allowed.

The software averages only spectra from the same scan group,
and therefore a spectral average spans a spectral cycle. A
spectral cycle contains one spectrum for each of the Scans
defined in a given Segment.
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Example

For example, if a Scan Segment contains one Scan with
Fragmentor voltage at 225V and another Scan with Fragmentor
voltage at 200V, then a spectral cycle will contain two successive
spectra, one at 225V and another at 200V.

Spectra from scans of different fragmentor voltage (or other
scan specific parameters) should not be summed and averaged
because they yield different masses.

The “Scans To Average” is b. If the spectrum of interest is in the
nth cycle, then spectral data of the same Fragmentor voltage
from cycles n-2, n-1, n, n+1, n+2 are used in the average with
equal weights. If this time Segment has defined one Fragmentor
voltage of 225 Scan #1, and one Fragmentor voltage of 220 Scan
#2  and the current spectrum is the Fragmentor voltage of 225
Scan 1 of the nth cycle, the spectra n-4, n-2, n, n+2, n+4 will be
used for the average.

Reference Mass Window When the software attempts to find
the reference mass, it searches for the highest spectral peak in
the defined reference mass window, which is the window width
in parts per million (ppm). Recalibration using reference
masses of the internal reference standard does not replace
normal or external mass calibration. You must set the window
for recalibration small enough so the software does not pick a
spectral peak from the sample as the reference mass peak. 100
ppm is the recommended default value.

Reference Mass Minimum Height The “Reference Mass
Minimum Height” is the abundance in counts. The software uses
this height to exclude noise peaks and peaks of reference
masses that may fall within the detection window but that are
too small to be used for calibration. This is especially important
if you use reference masses that may be present in the tryptic
digest, such as the y1 ion (m/z 147 for N-terminal Lys or m/z
175 for N-terminal Arg), but may not be present in all spectra in
the run. Signals below 1,000 counts are generally too low to be
used. Signals above 75,000 counts for the reference mass ion
can negatively affect the reference mass correction.
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MS TOF chromatogram setup

You also select the chromatograms that you want to see in the
real-time plot during the run in the Method pane. You do this in
the Chromatogram tab.

Data] Acquisition I Fef Masses I Chromatogram ITuneI Calibration I Farameters I Diagnostics I
— Chromatogram Details —Chromatograms ———————————
Pe—
[
Tope T ¥
n.o0
Lakel |TIC

Add —>

Scans todify

—Mew Chromatogram Values

i

Scan 2 Delete

Offset [1o Index [ 2222 i
“r-awis range |1 oooooonoo

Figure 37  Chromatogram tab in the MS TOF tab of the Method pane

You can select the Total Ion Chromatogram (TIC) or Extracted
Ion Chromatogram (EIC) from all Segments set up in the
method. Or, you can select individual time segments and scans
to view in the real-time plot, thus enabling real-time
comparisons between time segments or scans.

You can also select setpoints or actuals to see in the real-time
plot from this tab.
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Method saving, editing and reporting

Saving an acquisition method

Adding pre- or post-analysis scripts before saving

To learn how to set up scripts, see Before you save a method, you can enter the pathway for the
your Agilent application engineer. customized programs that start before or after a run. You do
this through the Properties tab.

Sample ] Properties | WS ] Bin Pump ] |z Pump I Column ] DaAD I S TOF I
— Method

Path:
ID:'\TD F_DatasmethodshE Slautotune. m

Fre-mn Script;

| |
|

Pozt-run Script:

Dezcription:
Method for ES| autotunes

Figure 38  Properties tab of the Method Pane

VBA projects provided by Agilent These pre-analysis or post-analysis programs consist of scripts
should not be modified since these ~ written with Visual Basic Application (VBA). Each of the TOF
files may be overwritten when software engines makes available already existing commands
upgrading the Agilent software. for writing scripts.
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For more information on scripts, Below is a list of scripts that Agilent includes with the software
see the Online Help, Reference. and that you can use with both methods and worklists.

Table 12  System scripts and the actions they enable

Script name Actions the script enable

SCP_AcquireCalibrantData Sets “Cal/Ref Mass” to “Cal B”
and “LCStream” to “LC->Waste".
Allows you to acquire data for the
calibrant solution itself. To be used
only as the Pre-run script for a
method. The script itself does not
do a run and only augments an
existing method. Do not use as a
standalone script in a worklist run.

SCP_lInstrumentStandby Puts the instrument in standby
mode. This is the same as clicking
the “Standby” button on the
instrument status pane.

SCP_LCCondition Starts a run for conditioning the LC
(MethodName, LCStream) part of the instrument. There is no
data acquisition

SCP_LoadldleMethod Loads a method to put the system

(MethodName) in an idle state

SCP_MassCalibrate Executes TOF Calibration using the
default mass list

SCP_MSCalibValveOff Sets “Cal/Ref Mass” to “None” or
off

SCP_PumpAIllAndMSCalibValveOff Turns off all the pumps and sets
Cal/Ref Mass to “None”

SCP_PumpsAlIOff Turns off all the pumps

SCP_RunAutotune Executes full TOF Autotune

Location of method directories

You can save methods to any directory on the system. The
default directory is D:\TOF_Data\Methods.
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You can view the name and path of the currently loaded method
in the Properties tab of the Method Pane (Figure 38).

Method editing

You can choose one of three ways to edit acquisition methods in
the TOF software.

¢ In the Method Editor Pane of the main application window
(online version)

Use this location for method development. The setpoints are
sent to the instrument when the method is loaded or when
you click the Apply button after changing a parameter.

¢ In the Method Editor Pane of an offline copy of the main
application window

Use this location when you want to create or edit a method
while the main application window is busy running a sample
or worklist.

¢ From the Worklist Pane (online or offline version)

Use this location when you want to view or edit a method in a
worklist, both during worklist setup and execution.

Online session

When you are in an online session, the application starts with
the online method layout and loads the last used
method/sample. You use the online session for editing methods
that are used immediately for instrument control and running
samples.

Offline session

You use the offline session only for editing methods or
worklists. The software starts with the offline method layout
and loads the default method.

An offline session has the following restrictions:

¢ You cannot monitor instrument status nor control the
instrument.
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* You cannot monitor real-time plots.

* You cannot download changed method parameters to the
instrument.

¢ You cannot start, stop or abort a run.

¢ You cannot tune or calibrate the instrument.

Method reporting

The TOF software does not record acquisition method changes.
You can see the parameters in a method in one of three ways:

¢ You access Acquisition Method Reports from the File menu.

* You can open the method.log file in the method directory
using the Logbook Viewer.

* You can see method parameters associated with a data file in
Analyst.

Acquisition Method Reports include this information:

¢ Method name, path and description

¢ List of configured LC modules and MS TOF

* Parameter values for each LC module

¢ For the MS TOF, name of ion source, the stop time, the
acquisition parameters, and the Time Segments with Scans.
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Agilent G3250AA LC/MSD TOF System
Concepts Guide

4
Data Acquisition

Interactive single sample setup 70
Worklist setup 73
Data acquisition for samples and worklists 96

Learn the concepts to help you understand the setup of single
samples for interactive data acquisition and the setup of single
samples and batches of samples for automatic data acquisition.
Use this chapter to help you complete the exercises in Chapters
3 and 4 of the Familiarization Guide.
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Interactive single sample setup

If you want to run just one sample at a time, you enter the
information for that sample in the Sample tab of the Method
Pane.

Sample | Propetties | ALS | BinPump | Column | DAD | MSTOF |

r Sﬂlllull.’. —Run

Mame: Idemu mix Position: IVid 1 FIOLEE S [Standald Start LI
Part of method ta run: [d couisition Only j
Custom]: | Custom2: | Opetator Name: [

_DataFils Wit Timne for Ready: |-| 0 [rriity)
[~ Auto-increment Injection Yolume: |1— (ml)
Mame: |[93[_wirf Praoject: |Defau|t ﬂ

— Comment

Bath: Id:\pe sciex data‘Projects\DefaulthD ata | Wiew Data I [

Figure 39  Sample tab of the Method pane

Sample information

The only sample information that the system records with the
data file is the sample name, vial position and two custom

sample information entries of your choosing, such as sample ID
or sample source.

Sample information is not part of the method. It is stored with
the data file when the method currently loaded is run.
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Data file information/projects

Analyst organizes its data files within projects, which you
create in Analyst. The default directory for TOF data is

D:\PE Sciex Data\Projects\Default\Data. All data files are saved to
the default data directory unless you choose a project other
than Default or another directory.

Auto-increment If you want to use the same file name and have
the system automatically change the number at the end of the
file name, you turn auto-increment on. Then, you enter a file
name that ends in the number 001, and the system makes sure
that a new file is created every time you re-run that sample.

Analyst projects

In the Sample tab you can select an Analyst project that already
exists in the D:\PE Sciex Data\Projects directory. If you want to
save the data to a project that does not exist, you must create a
new one in Analyst. You can only create new projects in Analyst
in the PE Sciex Data/Projects directory.

Other directories

You can save your data to any directory on the system. You must
use browse to select a different directory. The software will
enter None in the Analyst Projects list. To open any data file
saved to a different directory than D:\PE Sciex Data\Projects, you
must browse the system.
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Run information

Start run types

You use a Standard Start for LC runs, an External Start for
AP-MALDI, CE-TOF and a Manual Start for infusion runs with a
syringe pump.

Part of method to run

This field is always set to Acquisition Only.

Injection Volume

You can specify an injection volume for the sample in this field.
Enter the value -1 if you want to use the injection volume
specified in the method.
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Worklist setup

For information on the worklist
setup to confirm empirical
formulas, see “Worklist to confirm
empirical formulas" on page 86.

Data Acquisition 4

Agilent developed worklists for the primary purpose of running
many samples automatically and then reporting on the
compounds found in the samples.

The worklist lets you enter sequen ces of samples—both single
samples and batches—to be run automatically in the order of
their listing. A batch is a sequence of single samples whose data
you may want to keep together for one of the following reasons:

* samples with the same acquisition or data analysis method
e parameter optimization

* different users or projects
Batches appear as single lines in the worklist.

All data is saved to the D:\PE Sciex Data\Projects\Default\Data
directory unless otherwise specified. You may want to specify a
different project or entirely different directory for batch data.

The worklist operates as a spreadsheet much like Excel. You can
copy, paste, and fill in columns as you would in Excel.

v |Sample Name | Sample Position Acq Method DA Method Data File Inj Vol (ul)
1 » testll F1-41 APClautotune.rm  |mass_listanm testll wiff |3
2 » 102 F1-A2 APClautotune.rm  |mass_listanm testl2 wiff |3
3 » 103 F1-43 APClautotune.rm  |mass_listanm testl I wiff |3
4 » 104 F1-44 APClautotune.rm  |mass_listanm testld wiff |3
h » 105 F1-B1 APClautotune.rm  |mass_listanm testlhowiff |3
b » 106 F1-B2 APClautotune.rm  |mass_listanm testlb wiff |3
i » 107 F1-B3 APClautotune.rm  |mass_listanm testl? wiff |3
] » 108 F1-B4 APClautotune.rm  |mass_listanm testlBwiff |3
9 » 109 F1-C1 APClautotune.rm  |mass_listanm testldwiff |3
10 | v |eetestll F1-C2 APClautotune.m  |mass_listanm  |eetest] Dwiff |3
11 | v |estestl] F1-C3 APClautotune.m  |mass_listanm  |eetestl Lwiff |3
12 | v |estestl2 F1-C4 APClautotune.m  [mass_listanm test] 2wiff |3
Worklist

Figure 40  Example worklist
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Selected sample execution Each line in the worklist table has a check box that allows you
to select that line for processing or not. This can be useful if you
need to restart a worklist after some lines have already been
run.
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Worklist menus

Right-click upper left-
hand corner of worklistto  Select Worklist to view
top worklist menu.

view worklist menu.

Al 5gilent 7OF Software Consol«
‘iews  Tools Wor}{st Run  Help

Data Acquisition

4

You find all the tasks to create a worklist in the worklist menus.

¢ Add a single sample one at a time or add multiple single

samples all at once

¢ Add a batch of samples of similar characteristics

¢ Add scripts before or after the worklist or batch or between
samples in a worklist or batch

¢ Add or show more sample information columns

¢ Add, insert or delete rows and columns

¢ Set up to print a worklist report or track a worklist run

Selections in the menus depend on where you access the menus.

Right-click cell to
view cell menu.

Right-click column Select row and

header to view

column menu.

right-click row to

view row menu.

Layouts/| defaui \ x| Methods: | ES|7ﬁtotune m | %orklistsr f 1.k / |
@,@ BE »EeX @E DT fwsmwgsere G / /
\ [v | Sample Name Samplé\f’omtlon fAcqg Melﬁod DA Method | Data File \S/ample Type Inj Vol [‘I] Comment
1 W ial 1 defaultm '\ |defaultanm  [[datal it Likknawn 1 U
» Add Mump\e\samples... Adc}column(s) Add Multiple Samples
Add Multiple Samples. .. e cut i Mo pIEs....
add Sample o Scrlp'::: Copy Imsert Collimm(s)... Add Sample
Add Sarpt.. add Batch::: Paste [Delete Columm (s Add Soript.
Add Batch... Edit Samples... Madify: Collumm... Add Batch...
Copy Row(s) Insert Sample Viewr Acquisition Method SheowHide Columns... Tnsert Multiple Sarmples...
7 Insert SCrpe.. Fil D ‘U Insert Sample
Adld|Copied Rowis) [nsert Batch... = P
I Copy Insert Script..
Delete Row(3) Delete Row(s) Paste Insert Batch, ..
Add Columni(s)... Edit Samples...
Add Column(s)... Delete Raonis)
ShowHide Columns... Eil 4

Worklist Run Parameters...

Worklist Report...
Import Worklist...
Wrap

'7 Track Worklist Run

Figure 41

[rsert Colummis)...
Celete Colummis)
Wiy Collmn...
Show/Hide Columns...

v

Worklist Run Parameters...
Worklist Report..

Import Worklist...

Track Worklist Run

Go Mo Batety

Worklist menus
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Import Warklist...
5o To Batch
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Single sample entry

One-at-a-time entry

If you want to run single samples before or after or between
your batches, you use the menu selection to add one sample at a
time and enter the sample information in the worklist as you
would in the Sample tab of the Method pane. You may want to
do this to equilibrate the system before running a worklist.

Multiple sample entry

If you want to add several single samples to the worklist at one
time, you use the menu selection to add multiple samples. You
can add different samples or one sample injected several times.

Sample When you add multiple samples, you can specify the data
information  directory, method names and inj. volume.

Add Multiple Samples

Sample Information | Sample Pastion|

-~ Sample
Name: |Sample ¥ Append Counter
Sty Counter

Numbes of digits: |1 Stant Value: i1 Step. |1 ‘

~ Diata File -

Name: [workistData ¥ Append Counter
Suffix Counter

Mumber of digits: I‘I Stant Value: |‘| Step: 7 ‘

Path:  [d\pe sciex data\Frojects\Default\Data 1)

Acquisiton Method -
Path'  [D:\TOF_Data\methads Lo | MNeme: [deiadm -

- D& Methad-

Path:  [D:ATOF_Data\damethods | Name: m__].

i~ Injection —

InjectionVokame:  [1 ¢l

Figure 42  Add Multiple Samples panel
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Data Acquisition

You can select the sample positions without having to type in
their values from the Sample Position tab on the Add Multiple

Samples dialog box.

Add Multiple Samples

Sample Information  Sample Position |

SelectWell-plate or Vial Tray: Flate/ Tray type:
Select Tray I%well plate ﬂ
=) Well-plate Tray
H e Plate 1 Selection Crigin Black Increment
e Plate 2 .
e 10 2l wials & Top left € Top right & Row major
-Wial Tray y ALS £ Column Major
Mane " Bottom left £ Bottom right

 Serpentine

Murnber of samples

—

— TraytelFplate

Ok

Cancel |

Figure 43
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Sample Position tab of the Add Multiple Samples dialog box
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Batch entry

To learn more about scripts, see
“Script entry" on page 80.

78

A batch is a sequence of samples that have common
characteristics. You can add a batch to the end of a list of
samples or insert a batch in front of a single sample.

Run parameter entry

When you add or insert a batch, the Batch Run Parameters
dialog box appears. Batches can have different run parameters
than the worklist itself.

Batch Run Parameters

Batch Mame: |Batch1 Submitter Mame: ]
— Acquisition Method

Patic [D:\TOF_Data\methads . | Name: [oefaukm |
— Dy Method

Path: |D:\TEIF_Data\damethnds I Name: |mass_listar‘m "I
~ Data File

Pattc |4 \pe sciex data\Projects\Defaul\Data .. | Name: [Baichidata.wi

— Scripts

V' Pre-Acquisition |SCP_MassCalibrate()fworkList : \WkLstEngSystem : SCP_System}

v PostAcquisiion [SCP_LoadldieMethod(j{Acquisition : AcqEngSystem : SCP_System}

I~ PreDA [

Ol

v Post-DA |SCP_InstumentStandby(l{Acquisition : AcqEngSystem : SCP_System}

[v Oveilapped Injection

Comments

|

ok | Concel

Figure 44  Batch Run Parameters dialog box
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When you complete this dialog box, the default batch appears,
which contains only one row with the names of the acquisition
method, data analysis method and data file entered. The name
of the batch appears under the batch, and you can return to the
worklist at any time.

Sample and sample information entry

You access and use shortcut menus to enter samples into the
batch list in the same way as for the worklist. You also show and
add columns, and copy or delete rows and columns just as you
do for the worklist. The same functions and sample information
columns are available for the batch as for the worklist

¥ |Sample Name | Sample Position | Acq Method DA Method Data File Sample Type Inj Vol {pl)

1 W | sulfa_mixl Yial 1 APCIamne.m csr_base_peak.anm |Batchldatal wiff |Unknown -1
2 | v [sulfa_mix2 P1-A1 APClautotune.m cst_base_peak.anm |Batch dataZ.wiff |Unknown -1
3 | [sulfa_mix3 P1-A2 APClautotune.m csr_base_peak.anm |Batch data3.wiff [Unknown -1
4 V| sulfa_mixd F1-A3 APClautotune.m cst_base_peak.anm |Batchl datad.wiff [Unknown -1
5 W | sulfa_mixs F1-A4 APClautotune.m csr_base_peak.anm |Batchl databwiff |Unknown -1
B | [sulfa_mixE F1-B1 APClautotune.m cst_base_peak.anm |Batchl databwiff |Unknown -1
7 | v [sulfa_mix? P1-B2 APClautotune.m csr_base_peak.anm |[Batchdata? wiff [Unknown -1
i V| sulfa_mixd F1-B3 APClautotune.m cst_base_peak.anm |Batchl datad.wiff [Unknown -1
9 W | sulfa_mixd F1-B4 APClautotune.m csr_base_peak.anm |Batchl datad wiff |Unknown -1
10 | v |sulfa_mix10 F1-C1 APClautotune.m cst_base_peak.anm |Batchdatal D.wif| Unknown -1
11 | |sulfa_mix11 P1-C2 APClautotune.m csr_base_peak.anm Elatch1data11.wiﬂUnkann -1
12 | v |sulfa_mix1?2 F1-C3 APClautotune.m cst_base_peak.anm Elatch1data12.wiﬁUnknown -1
13 | v |sulfa_mix13 F1-C4 APClautotune.m csr_base_peak.anm Elatch1data13.wiﬁUnkn0wn -1
Back to Worklist | Batch:Batchl

Figure 45 Batch list
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Script entry

Scripts are special programs,
written in VBA using VBA
commands, that execute
automatically. Agilent includes
scripts with the TOF software, and
you can write your own scripts.

VBA projects provided by Agilent
should not be modified since these
files may be overwritten when
upgrading the Agilent software.

For detailed instructions on how to
enter scripts, see the Online Help.

For instructions on how to create

scripts, see your Agilent
application engineer.

You can enter scripts to be run at the following times:

¢ Before or after samples as part of the method
The sample method can include pre- and post-analysis
scripts. (See Chapter 3, Acquisition Methods)

¢ Before or after samples in the worklist or batch (insert or
add scripts, respectively)

* Before or after data acquisition for a batch or before or after
data analysis for the batch (Figure 44)

¢ Before or after a worklist and after data acquisition
(Figure 55)

Agilent includes scripts with the software to help you
automatically, instead of manually, execute processes such as
column conditioning and valve shutoff (Table 13).

Table 13  Agilent scripts

Worklist Manager Scripts Acquisition Manager Scripts

LCCondition InstrumentStandby
AcquireCalibrantData LoadldleMethod
MassCalibrate PumpsAllOff

MSCalibValveOff
PumpsAIllIAndMsCalibValve Off
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Entry of additional sample information (show, add columns)

The default worklist contains only eight columns for sample

information.

M agilent TOF Software Console

File Edit Wiew Tools Worklist Run Help

[

Lapauts: I default

Methods: I ESlautotune.m

[

Worklists: I 1wk

[

EHEE e G

| | stwiF] | swnig 510 @

E Sample Hame Sample Position Acq Method | DA Method | Data File Sample Type Inj ¥ol [pl) Comment
1 (s “ial 1 default.m default. anm datal witf Unkrnown -1
Figure 46  Default worklist columns for sample information

You can access these capabilities
through the worklist menu.

Note that hiding a column does not
delete the column. To delete the
column, you must first show the
column in the worklist or batch.

You can add more columns in one of two ways:

¢ Show or hide columns that contain sample information
already available in the software

¢ Add columns for new sample information

Show/hide sample information

With this dialog box you can hide any of the original default

columns and show others.

Show /Hide Columns

B D

v Sarmple Mame
[JRack Code
[JRack Position
[JPlate Code

[ Plate Position
v Sarmple Position
v A Method

W D& kethod

W] Data File

W Sample Type LI
Show All | Default | Hide All |

oK | Cancel |

Figure 47 Show/Hide Column dialog box
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[v | Sample Name | Sample Position Acq Method DA Method Data File Sample Type | Balance Override Inj Vol (ul)
1 v | sulfa_mix1 YWial 1 APClautotune.m cst_base_peakanm |Batchldatal wiff |Unknown Mo Override -1
2 v | sulfa_mix2 P1-A1 APClautotune.m cst_base_peakanm |Batchl data? wiff |Unknown Do Balance -1
3 v | sulfa_mix3 P1-A2 APClautotune.m cst_base_peakanm |Batchl data3wiff |Unknown Mo Override -1
4 v | sulfa_mixd P1-A3 APClautotune.m csr_base_peakanm |Batchl datad wiff |Unknown o Cverride -1
[ v | sulfa_mixE P1-A4 APClautotune.m csr_base_peakanm |Batchl dataSwiff |Unknown Mo Override -1
6 v | sulfa_mixk F1-B1 AFClautotune.m cst_base_peakanm | Batchl datab wiff |Unknown Do Balance -1
7 v | sulfa_mix? P1-B82 APClautatune m cst_base_peakanm |Batchl data? wiff |Unknown Mo Override -1
a8 v | sulfa_mixd P1-B3 APClautotune.m cst_base_peakanm | Batchl data8wiff |Unknown Mo Overtide -1
9 v |sulfa_mix9 F1-B4 APClautotune.m cst_base_peakanm |Batchl data3 wiff |Unknown o Override -1
10 | » [sulfa_mix10 P1-C1 APClautotune.m csr_base_peakanm |Batchl datal 0wifl Unknown Do Balance -1
11 | w [sulfa_mix11 F1-C2 APClautotune.rm cst_base_peak.anm | Batchl datal 1 wiflUnknown MNo Cwerride -1
12 | v [[sulfa_mixl2 F1-C3 APClautotune.m csr_base_peakanm | Batchldatsl 2 wﬂUnanWn Mo Override -1

Figure 48  Worklist with some hidden columns shown

Add sample information columns

When you add columns, you can enter sample information and
values for compounds, masses and acquisition parameters. You
can also enter your own sample information, including
empirical formulas.

When you add a column, it appears

in the Show/Hide Column list.

— Column Type———— — Column Information
Compound Empirical Formula Confirmation
Masz
M5 Parameter

L zer Defined Calumn name: I
Walue: I—

()3 I Cancel

Figure49 Add columns dialog box

4 b [SUITE_mixs (Mt AFUISUTD RS M CSI_BDase_pEeak.anmm [SEtcn | atad.wim | Unknown -1
L ¥ |sulfa_mixb F1-44 APClautotune.m csr_hase_peak.anm [Batchl databwiff | Unknown -1
b v |sulfa_mixB F1-B1 APClautotune.m csr_hase_peak.anm [Batchl databwiff | Unknown -1
ki v |sulfa_mix? F1-B2 APClautotune.m csr_hase_peak.anm [Batchl data? wiff | Unknown -1
8 v |sulfa_mix8 F1-B3 APClautotune.m csr_hase_peak.anm [Batchl datal wiff | Unknown -1
9 v |sulfa_mix9 F1-B4 APClautotune.m csr_hase_peak.anm [Batchl datadwiff | Unknown -1
10 | v |sulfa_mix10 F1-C1 APClautotune.m csr_hase_peak.anm [Batchl datal Dwifl Unknown -1
11 ¥ |sulfa_mix11 F1-C2 APClautotune.m csr_hase_peak.anm [Batchl datal 1.wifl Unknown -1
12 | v |sulfa_mix12 F1-C3 APClautotune.m csr_hase_peak.anm [Batchl datal 2.wifl Unknown -1
d
Backto Worklist Batch:Batchi

Figure 50  Worklist with new column for sample information
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Worklist import

You cannot import a partial list of
the samples within the csv file.

You can import the csv file to add or
insert samples in an online session
whether the worklist is running or
not. You can also import the file in
an offline session.

You cannot import scripts into a
worklist. You must add them
directly.

You can populate a worklist with sample information from other
files in one of two ways:

¢ Copy individual columns one at a time from an Excel
spreadsheet (or a csv file imported into Excel) and paste (or
fill) them into the TOF worklist under the correct header

You do this when you need to transfer information
infrequently or the information is different for each transfer.

¢ Import a csv file directly

You do this when you need to use the same parameters in a
worklist frequently.

CSYV file mapping

Your sample csv file contains a table of samples and attribute
information for each sample. The information in this file may
not correspond to the information needed in a TOF worklist in
several ways.

¢ Some of the information may not be relevant.
¢ Some may be missing.

e Column names of the sample attributes may not be the same
as those used by the TOF software.

You must first edit the sample csv file to put it into a form that
maps to TOF sample data. You can specify these changes when
you map to the TOF data:

¢ Change the column header names
¢ Add new columns in the worklist

* Change data values

You can include a mapping section in front of the sample
information in the sample csv file or in a separate configuration
csv file. You use a configuration csv file when all the sample
information values are the same from import to import. You
include the mapping section in the sample csv file when new
batches with different dynamic mapping of columns, such as
amount of compounds analyzed, are added for import.
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Example CSV files are included
with the TOF software. The files
EFCData.csv and EFCMap.csv are
located in the directory
C:\Program Files\Agilent\TOF
Software\examples\
worklist_import

84

Mapping for static worklist columns Some worklist fields are
static and invariant, such as Sample Name and Sample Position.
These come under the heading, Static Mapping, in the mapping
section of the csv file.

Mapping for dynamic worklist columns

Some columns in a worklist are dynamic and change from
analysis to analysis. The mapping capability in the csv file lets
you specify additional columns to be added to the worklist. The
name of the added worklist column should use the same name
as the csv column specified. You then specify the column type in
the worklist, such as Compound, Mass, MS Parameter, User
Defined or Custom Parameter. These new columns to be added
to the worklist come under the heading, Dynamic Mapping, in
the mapping section of the csv file.

Data Value mapping Data values for some columns, such as
sample type, are limited to a drop-down list in the worklist and
do not match the same names as are in the csv file. Data value
mapping is preceded by the key words [Data Value Mapping]

Example mapping section

You want to import samples into a TOF worklist, but the column
headers in the CSV import file (Excel spreadsheet) are different
from the worklist column headers. For example, “Sample” is
used instead of “Sample Name”, as shown below:

Table 14 Original sample table

Sample Acq MyData DA SampPos Sample Type Internal
Method Std A

AAA methodl qwwq methodl 1 Standard 1

BBB method2 bbb methodl 2 Sample 1

cce method3 ccc method1 3 QualControl 1
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One column header, “InternalStdA”, must be added as a new
column to the worklist. You can also add columns that do not
exist in the csv file, such as “Caffeine” in the section below.
Some data values are also different (e.g., Sample Type values).

Table 15 is the mapping section for the spreadsheet in Table 14.
This is the spreadsheet version of the mapping that lets the
worklist import program recognize columns of imported data.

Table 15 Mapping section for csv file

[Static Mapping]

Acq Method Acquisition Method
MyData DataFile Name

DA DataAnalysis Method
SampPos Sample Position
Sample Sample Name

[Dynamic Mapping]

(//Added column)
InternalStdA Compound 1
Caffeine Compound

[Data Value Mapping]
Sample Unknown

QualControl ac

Another example to add columns for Empirical Formula
Confirmation is the following dynamic mapping section which
specifies CgHgN3O as the default formula:

[Dynamic Mapping]
Formulal Custom Parameter C6H6N30 EFC
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Worklist to confirm empirical formulas

For instructions on how to set up a

worklist to confirm empirical
formulas, see the Quick Start

Guide, the Familiarization Guide

and the Online Help.

Worklist setup

To confirm empirical formulas for each sample in a worklist,
you add an EFC column that has the word Formula in the name.
You add one column for every compound whose formula you
want to confirm. You enter the molecular formula in the Value
field. Example formulae are: C6H6, C2ZH50H, and C6H20N2.
You can add up to five Formula columns. You can also add just
one column with the name Formula and enter a different
formula for each sample row if you want to confirm only one
compound per sample.

First, you create a method that will include an EFC report by
editing the default data analysis method, efc.anm. Then you
select that method or any method that specifies an EFC report.
Note that you must also add EFC columns to the worklist and
specify the formulae to confirm; otherwise no report is
generated.

v |Sample Name |Sample Position| Acq Method | DA Method | Data File Formula
1 v | sulfa_mix] Yial 1 default.m efc.anm datal wiff C12H14M4025
2 v | sulfa_mix2 F1-41 default.m efc.anm data? wiff CAH10MZ2052
3 v | sulfa_mix3 F1-A2 default.m efc.anm datad wiff C12H14M4025
4 v | sulfa_mixd F1-43 default.m efc.anm datad wiff CAH10MZOS2

86

Figure 51  Worklist with empirical formula confirmation

Generation of the empirical formula confirmation report

By default, this report is automatically saved to an html file
when you run a worklist with efc.anm as the data analysis
method and with added formula columns. You can edit the
report options to select where to send the report.

You can find the html file in the directory that contains the .wiff
file in a subdirectory named DAReports. See the Online Help for
a full description of the file name assigned to each EFC report.
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For more information on the .csv
file and the use of the Data
Analysis Method Editor to modify
efc.anm, see Chapter b, Data
Analysis.

Data Acquisition 4

The report prints one page for each expected compound for
each sample and contains this information: base peak
chromatogram plot, a representative spectrum and detailed
spectrum, and an evidence table that shows which of the
expected ionic species the system found in the spectrum.

Sample Hame: 3dctest Sample Location: Sample 4: Dperator:
Danta File Name: diipe sciex dataiPro ingtDstslsdctest 3.uiff Acq Time: March 30 2005, 03:10:09 P
Method: DATOF ods\dwe: clsss anmiske xml

Merged XIC, Period#: 1 Experiment#: 1

A

Formuls | Compound name | Mass | Peak RT(min) | Peak ares | Description |
CIHION4D252 | | z70 0248z | 1.10 | 2.09246 B6 | - ]

[ Species [ #bundance (counts) | ton Mass | Measured Mass | Error (mDa) | Error (ppm) | Ret. Time Ercar (min) |
[mtHp | 206330 78 | 27103178 | 27103173 | 008566 | 024 -

Figure 52  Example empirical formula confirmation report

You may also customize the default method to change the
reported data and the look of the empirical formula
confirmation report with the Data Analysis Method Editor.

You can also send the results in the report to a .csv file for
export to other programs.
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Worklist to report mass list

For more information on creating a
data analysis method for mass list
reports, see Chapter 5, Data
Analysis.

To generate mass list reports for samples in your worklist,
simply use a data analysis method that specifies a mass list
report. The reports are automatically saved to an html file when
you run the worklist. You can modify where the reports are sent
by using the Report Options tab. You can find the html file in the
directory that contains the .wiff file in a subdirectory named
DAReports. See the Online Help for a full description of the file
name assigned to each Mass List report.

You can add one of two additional sections to a Mass List
report.

¢ Empirical Formula Generation

¢ Confirmation Screening by database search.

Worklist to report molecular feature extraction

To generate molecular feature extraction reports for sample in
your worklist, simply use a data analysis method that specifies a
molecular feature extraction report. You can find the html file
in the directory that contains the .wiff file in a subdirectory
named DAReports. See the Online Help for a full description of
the file name assigned to each Molecular Feature Extraction
report.

You can add one of two additional sections to a Mass List
report.

¢ Empirical Formula Generation

e Confirmation Screening by database search.
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Worklist for parameter optimization

For instructions on how to set up
parameter optimization, see the
Quick Start Guide, Familiarization
Guide or Online Help.

For more information on the
parameter optimization report for
the worklist you set up, see
Chapter 5, Data Analysis.

You can set up a worklist for a series of injections to determine
the best values to use for TOF acquisition parameters, based on
your particular analysis.

You add a column whose column type is MS parameters. From
the list of acquisition parameters, you select only two of the
parameters whose values you intend to optimize. The Agilent
parameter optimization script in Analyst uses these two
parameters and their varying values to produce a parameter
optimization report.

The Agilent Parameter Optimization script uses only the first
two parameters whose columns you add to the worklist. Make
sure that no other MS parameter columns are hidden. If they
are hidden, they may appear in the parameter optimization
wizard instead of the two parameters that appear in the
worklist. You show the unwanted columns in the worklist
before you delete them.

All samples must be collected into one data file for the
Parameter Optimization script to execute correctly.

#  Sample Name = Sample Position Acq Method 1 DA Method | DataFile | Sample Type InjVol (ul) | Comment Fragmentor |
1 | v Resepne 100091 |[P1-42 teseiping 100pg m ieserpne 10pg 2 anm Resepine100will | Unkrown 10 100
2 | » |Aeserpmne 100092 [P1-42 reseipine 100pg.m ieserpine 10pg 2.anm FAeserpine100wilf | Unknown 10 150
3 | v RAeserpine 100003 |P1-42 reserpine 100pgm |1eserpiie 10pg 2. anm |Aeserpine 100 wiff | Linknown 10 | 200
4 | v Reserpne 10004 |[P1-42 reserping 100pg.m |1eserpie 10pg 2.anm |Reserpine100wiff | Linknown 10 | 250
5 [v]Reserpine 100205 |P1:42 rezerping 100pgm teserpine 10pg 2.anm Reserpine100wiff |[Linknown 10 300

Figure 53  Worklist for parameter optimization
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Report setup

After you run the worklist, a worklist report is sent to one or
more of three locations.

* screen
o file
e printer

You select the report destination as well as the file path and the
printer in the Worklist Report Options dialog box.

Worklist Report Options

—Selectwhatto include in report

™ include instrument configuratian:

Al & Yisible

’—Repon columns

—Report Destination
[~ Screen
I~ File |C:\Pr0gram FileshAgilent\ TOF Software!reparts Browse... |

IV PFrinter I\\WSCCPSM\SCSQDDB Print Settings... |

oK I Cancel |

Figure 54  Worklist Report Options dialog box
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Run setup

Before you run a worklist you select parameters for the entire
worklist. Batch run parameters are set separately.

¢ Start run types and the part of the method to run

¢ Paths for the acquisition method, data analysis method and
data file

¢ Scripts to run before or after the worklist

¢ Free disk threshold

The free disk threshold is the amount of disk space in Mbytes
that must be available before the worklist starts.

For more information on the Batch

Run Parameters dialog box, see
“Batch entry" on page 78. Dperator name: |

~ Run Information
Run Type: |Slar|deud Shart - .Ez:zi:ilt?:nf-gk ISyrrdmmus :I
Pait of method to IBnlh Acquisition and Dﬂ:] [V Stop worklist on DA error
un;

— Method Paths
Acquisition: |D:ATOF_Datatmethads =
D& [D:\TOF_Data\damethods .|

— Data File
Path: |d:PE Sciex Dats\Projects\DefaultData |

I= SI.-I.‘.llb
™ Preworklist | |
[~ Postwerklist | I

Acquisition
r cleanup [ —I
¥ Oveilapped Injection [V Clear sample selection after run
WakTimefor [ip [min) Free Dick i [Mbyes)
Ready: Threshold:
Comment: =]
=l

Figure 55  Worklist Run Parameters dialog box
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Overlapped Data Analysis with Acquisition

You can choose to start the next data acquisition run when the
data analysis is complete, or for higher throughput of samples,
while data analysis of the previous sample is still running.

This option is selected in the Worklist Run Parameters dialog
box, in the Execution for Acquisition-DA list box. To overlap
data analysis with acquisition, select Asynchronous. To cause
data acquisition to wait until data analysis is complete, select
Synchronous.

Overlapped Injection

You can load a sample into the sample loop during a run that is
still completing. This option allows you to save time that is
required to load the sample before the run.

To select this option, mark the Overlapped Injection check box
in the Worklist Run Parameters. You also have to select this
option in the individual methods being used in the worklist.
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Estimate of worklist file size

Depending on your estimate of the file size of the worklist, you
may have to change the default value of the Free Disk
Threshold.

You can use two ways to estimate the worklist file size:

¢ Run a typical worklist sample interactively, observe the file
size in Windows Explorer, and multiply the observed file size
by the number of samples in the worklist.

¢ Estimate the data file size for a sample run from the method
used to run the sample, and add these up for all the samples
in the worklist.

Method parameters that control file size

LC data is usually a small fraction of TOF data. The size of the

acquired data file depends on these TOF method parameters:

¢ Data file storage type (TOF Data tab)—Profile, Centroid or
None

“Profile” stores raw data as abundance values for evenly
spaced ion flight time. “Centroid” stores only the assigned
peaks but not the raw data.”None” stores no data but does
store spectrum metadata and method parameters.

¢ Total run time

* Setting of time segments

Approximate file size for stored Profile data

The numbers below apply to a single time segment and file size
per minute. If you know the total run time and the time segment
definitions, you can estimate the file size for a single run.

You can find the file size per minute by multiplying the file size
per spectrum times the scans/sec. (TOF Data tab) times 60.

The file size per spectrum depends on three variables.
e Mass range

e Data compression
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Note that low masses require more
data points than high masses
because of the non-linear nature of
the calibration curve.

94

¢ Spectrum metadata

Mass range You can reduce data file size by reducing the mass
range of interest. Profile data are stored as abundance for each
flight time. If you restrict the mass range, the number of data
points in the spectrum depends on the mass calibration curve.
The table below shows the number of data points for a given
mass range using a typical mass calibration curve.

Table 16 Number of data points for given mass ranges

Mass range (Daltons) Number of data points

50 to 750 50,000
50 to 1000 60,000
50 to 3000 100,000
250 to 1000 30,000
500 to 3000 60,000
250 to 3000 70,000

Each data point stored requires 4 bytes of storage. A mass range
of 250 to 3000 requires 280,000 bytes per spectrum. If the
scans/sec. equal 1, then the data storage required for one
minute worth of spectra is 16,800,000 bytes or about 16 MB. If
the run time on a run with one time segment is 5 minutes, then
one run requires about 80 MB of disk space. A worklist with 10
samples using the same mass range requires about 800 MB of
disk space. If the scan rate is set to 20 scans per second, the
data file could require a large amount of disk space.

Data compression If consecutive data points in a spectrum
have identical values, such as zero, data compression is
effective in the region. The system can achieve an overall
reduction of the file size of 4 to 8 times. Noisy baselines result in
less compression.
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Spectrum metadata In addition to data points, information on
the spectrum, such as the instrument actuals and setpoints,
used during acquisition is stored with each spectrum. This
information takes 2884 bytes per spectrum or about 8.2 MB for
the worklist described above.

Storage of method parameters for each run also affects file size
but to a lesser degree than the file size of the spectrum. They
take up about 10,000 bytes before sample injection starts. For a
10-sample worklist, they take up less than 0.1 MB.

Approximate file size for Centroid data

Data is not stored as the abundance at evenly spaced ion flight
times. Rather, peak centroids are computed first. Each data
point is stored as a pair of values of mass and abundance. The
data storage required is 8 bytes per detected peak in the
spectrum. The number of peaks detected is dependent on the
number of compound peaks in the spectrum as well as the noise
in the background.

If the mass range is set as 250 to 3000 and the threshold is
appropriate, about 3000 to 5000 peaks are detected in one
spectrum. If the scans/sec. is 1, the run time 5 minutes and ten
samples are in the worklist, then the disc space needed for these
samples is between 68 and 115 MB.

Spectrum metadata and method parameters are also stored
with centroid data and comprise a greater percent of the file
size than with Profile data. Data compression does not apply to
centroid data.
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Data acquisition for samples and worklists

What you can monitor during a run

Tracking sample runs

The worklist shortcut menus contain an option called “Track
Worklist Run” that you can turn off or on. The default position
is on. With Track Worklist Run on, you can see what sample is
running at any time during the worklist run. When you start a
worklist run, the first sample row turns dark blue, indicating
that the sample in this row is running and data is being
acquired. When the data acquisition finishes, the first sample
row turns light blue to indicate that Data Analysis is running. If
you have set Execution for Acquisition-DA to Asynchronous,
you will see both a dark blue and a light blue line to indicate
which lines are acquiring data and analyzing data. When a batch
within the worklist starts to run, the first sample in the batch is

highlighted blue.
¥ |Sample Name |Sample Position Acq Method | DA Method | Data File | Capillary | Fragmentor =~ =
1 | v [sulta_mix] Vial 1 defaultm efcanm datalwiff 2700 205 -
2> | v |sulfa_mixg F1-A1 defaultm efc.anm data2wiff  |2800 215
3 v |sulfa_mix3 F1-A2 defaultm efc.anm datadwifft 2900 225
4 | v |sulfa_mixq F1-43 defaultm efc.anm datad wiff 3000 235 -
Back to Worklist | (Ereitetn fffictil

Figure 56  Worklist with tracking on

Monitoring real-time plot

For more information on real-time You can also monitor the TIC or EIC chromatograms, LC
plots, see “Real-time displays" on parameters and mass spectra for each sample during the
page 41. worklist run. You can print a plot of the real-time data through

the Print top menu item.
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What you can do during a run

Editing current worklist during run

You can edit any sample row or batch row during a run as long
as the sample is located below or in the second row after the
running sample row. If the last selected row is executing, then
all rows are locked.

When you switch to a row to edit the sample, the “Track
Worklist Run” option automatically turns off. To see the sample
row running after your edit, you select this tracking option
again. The screen then automatically switches to that part of the
worklist with the sample that is running.

Editing worklist in an offline session

In the TOF group window, you can select an offline session of
the software to edit either methods or worklists that are not
running. You cannot see the Instrument Status Pane nor the
Real-time Plot pane in an offline session. To see the status of the
samples running in the current worklist, you return to the
online session of the software through the TOF group window.

B8 Agilent TOF Software [_[O[x]
Ele Edit Wew Favorizes Tools Help |ﬁ
CRack v = v @ Bsearch TiFoders (3|5 X @ | B
Address Il:l Agilent TOF Software =] =0
= ] = D. 2
Him, U &z ﬁ S Y g A=

. Tools  Analyst QS Data System System  TOFHelp TOF Offine
Agllent TOF Analy...  Launcher  Logbook
Software
R
Select an item o view its =
description. ToF
5ee 450!
Iy Documents
My Metwork Places
My Computer
8 object(s) Q.07 KB \Q Ity Computer v

Figure 57 TOF group window
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Learn the concepts that help you understand sample analysis in
the TOF software. Use this chapter to help you complete the
exercises in Chapters 3 and 4 of the Familiarization Guide.

This chapter provides only the basics for understanding how

the TOF software and the PE-Sciex Analyst QS software work
together. See the Analyst documents and online help to learn
more about Analyst and how to use it.
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Result review in Analyst

How results are organized

When you open a data file in Analyst, the software first looks in
the D:\PE Sciex Data\Projects\Default\Data directory for the file.

|Bfe ot vew Took Expore window Septeep =]
BESES & 2R = (el o ;||”|j 3 [Defautt ;|HJ;.@ mOmE

BEReESALEL LR LUGFErPRERLLEWRBERERTL2E G TERNAE =

E |

&8 Canfigure

A Security Configuration
%% Repart Template Editor
Explore

& Open Data File

R e Open Compound Database

Figure 58  Analyst main window

If you selected a project other than Default in the TOF software
to contain the data file you intend to open in Analyst, you must
select that project in Analyst. If you selected a completely
different directory to hold the data file, you must browse to that
directory in Analyst.

Select Sample m

Flease select a data file and a corresponding sample:

e e P

Open [ 2] %]
emetest? wiff Laakin ID Projects j o BF v
emetestd wiff
emetestd wiff API Instrument
Enolase101702e |23 Default
esdermo.wiff eefamguide
fileMame wiff Example
sss3wiff
Ew— Files of type:  [Deta Files ¢ wi) 4| Caricel

™ Open as reac-anly

4

Figure 59  Browse dialog box when open data file
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What you can view in Analyst

A base peak chromatogram (BPC)
plots the intensity of the largest
peakin a scan as a function of
time.

View sample data

Data Analysis b5

When you open a data file, the TIC appears in the Analyst
window. If DAD data was also collected, the DAD TWC (Total
Wavelength Chromatogram) automatically appears in another

window.

[ W TIC of +TOF MS: from esdemo.wit

1.5e7
14e7

anos

Ma. 1,587 cps.

275,09
1.2e?
1.0e7 |
g if |
z B0 e
o Show Spectum
= 1108 Show Conbour Fot
&) Extract lors..
4065 [ Show Base Peak Chromatogran. .
[ Show ADC Dit...
20e6 ] FAERY Save 1o Text e,
1 i i P B e Add Caplion... — - e
05 10 15 70 15 3 [ 50 55 60
Sef Sublract Range.
Cloar Sublract Pange
B TWC of DAD Signal Data from esdemp.wiff Delete Pane Max. 1722 mall
- 279,08 31108
! 171 04
160 h
List Data
1o Show DAD Spectrum | 28503
- ract vkt I
2 Show Contour Fiot |
g Ly Save to Text Fe...
& & Add Caption...
3 ekt User Text.. |
3 50 3110¢ SEESUbractRangs 1
Ed Clear Sublyact Range \
a0 Delete Pane || ||
| \ \
] |
¥ ;-'U \ I| I i | \ \
e i — ) A R Y S o
oo 0s 10 15 20 25 an 35 40 45 30 35 B0 B3
Tirne, min
Figure 60 TIC and TWC displays in Analyst with shortcut menus

Through the TOF and DAD shortcut menus you can perform
several tasks:

¢ Display a mass or a UV spectrum at a specified time

* Display an extracted ion chromatogram (XIC in Analyst) for

a specified mass range or an extracted wavelength

chromatogram (XWC) for a specified wavelength range

¢ View the base peak chromatogram (TOF only).
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View file, instrument and sample information

When you select the Information icon in Analyst, you can view
this information:

e File info

¢ Log info/Column oven

¢ Acquisition info/Method properties

¢ Quant info/Custom data fields

¢ Segment and scan info (periods and experiments in Analyst)
* Resolution tables

* Calibration tables

¢ Instrument parameters

= Log Info

Column Oven

Column Oven
- Acquisition Info

Agilent Mass Spectrometer

Quant Info

= Period: 1
“Period: 1 Experiment: 1
Resolution Tables:
Calibration Tables:
Instrument Parameters:

File Information for Sample 1 (Test Sample) of esdemo.wiff =
Name: CAPE Sciex Data\Projects\Default\Data\esdemc
Original Name: CAPE Sciex Data\Projects\Default\Dataltest. wifl
Software Version: Analyst QS

Log Information:

Column Oven Agilent 1100 G1318A 0
Left Column Tag Information

Not Available

Column Oven Agilent 1100 G1318A 0
Right Column Tag Information

Not Available

Acquisition Info

Acquisition Method: N/A

Acquisition Time: Monday, May 12, 2003, 11:30:29 AM
Duration: 0.000sec

Number Of Scans Acquired: 361

Periods In File: 1

Synchronization Mode: No Sync

Auto-Equilibration: Off
Comment:

Sample Name: Test Sample
Sample ID:

Comments: Description
Vial Position: Vial 2

Rack Code: N/A

Rack Position: 1

Information pane in Analyst
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View TOF instrument parameters

When you select View Actuals from the mass spectrum shortcut
menu, you can view the TOF parameters used during the run
that produced the data file.

B TIC of +TOF M3 from esdemo wiff Max. 1.8e7 cps

1.5e7

2 107
=
@
g
£ 5.0e6
0.0 T T T T T T T
0sg 1.0 14 20 25 30 35 4.0 4.5 50 558 6.0
Tirme, rmin
[ TGF M5 3418 rmin fram esdemo it Agilent Max. 1.5eB counts
1 526 2791015
a
S 1.0e6
2
“. List Data
’% Show TIC
E 5.0e3 Extract Ions (Use Range)
= Extract Ions {(Use Maximum)
0o | L Sawe to Text File..,
200 400 600 800 Add Caption... 1l 1800 2000 2200 2400 2600 2800 3000
Add User Text... mu

Show Last Scan

B TWC of DAD Signal Data: from esdemo wil Max. 172.2 mal
Select Peaks For Label
View Actuals
172 79.09 311.08
150 Re-Calibrate TOF
2 Abscissa (Time) 786 03
£
g 100 Delete Pane
<
= 311.08
_-g 50 311.08._
@
8
Ey
00 06 10 18 20 25 30 35 40 45 50 55 B0 65

Tirme, rmin

Figure 62 Mass spectrum shortcut menu

Agilent G3250AA LC/MSD TOF System Concepts Guide 103



5

Data Analysis

R o Actuals: |
[TOF/Detector:]
Pulse Width:4 125 Counts/Pulse
Pulse Width:3 125 Counts/Pulse
Pulse Width:2 125 Counts/Pulse
Pulse Width:1 125 Counts/Pulse
Pulse Delay:4 25 Number of Counts
Pulse Delay:3 25 Number of Counts
Pulse Delay:2 25 Number of Counts
Pulse Delay:1 25 Number of Counts
Lens2:4 ov
Lens2:3 0V
Lens2:2 ov
Lens2:1 0V
PMT:4 00V
PMT:3 00V
PMT:2 00V
PMT:1 750.0 V
Pre Amp Offset:4 0.00 vV
Pre Amp Offset:3 0.00 v
Pre Amp Offset:2 0.00 vV
Pre Amp Offset:1 0.00 v
Puller {-):2 0.00 vV
Puller {-):1 -800.00 V
Scint:1 ov
MCP (delta):1 600.00 Vv
Back Mirror (+):1 1650.0 V
Mid Mirror (-):1 -1408.0 V
Puller Offset:1 KVAY
Pusher {+):1 1250.00 v
Front (Liner):1 -6500.0 V
Vp1:1 -1850.0 V
Experiment Index 0
Flight Tube ocC
=l

Figure 63  Actuals pane in Analyst

View LC instrument curves

When you select Show ADC Data from the TIC or TWC shortcut
menu, a dialog box appears that lets you select from a list of LC
instrument curves, such as Pump Pressure, Pump Flow, %
Solvent A or B and Column Temperature.

You must have selected to store these curves on their respective
tabs in the Method pane in the TOF software in order to see the
dialog box. If you do not choose to store any of the curves in the
method, you cannot access these curves from Analyst.
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Agilent peak finder parameters

When you show a mass spectrum, Analyst invokes an Agilent
algorithm to detect the spectral peaks. Analyst uses the Agilent
algorithm rather than the default Analyst algorithm.

You can change the parameters for the peak finder algorithm
through a script called Agilent Peak Finders Parameters.dll,
which you access from the top Script menu. Parameters set with
the Processing Options dialog box in Analyst have no effect on
the Agilent algorithm.

. Agilent Peak Finder Parameters

Feak Filters

Absolute height threshold ID counts
Felative height threshaold |1 % of maximum
Maximurn number of peaks |9|

Setto Defaults | Advanced Parameters .. |

oK | Cancel | Help |

Figure 64  Agilent Peak Finder Parameters dialog box

Analyst uses the parameter changes set in this dialog box only
during interactive Analyst use. Changing these parameters does
not affect the peak find parameters used elsewhere in the TOF
software, such as in empirical formula confirmation.

The Analyst spectrum plot lets you move a blue triangle in the
spectrum plot up and down to set the peak finder display
threshold. Peaks whose tops fall below that threshold are
neither labelled in the plot nor listed in the List Data pane.

Peaks that exceed the display threshold may be reported if they
also meet all of the criteria set in the Agilent Peak Finder
Parameters dialog box.
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Recalibration in Analyst

TOF Recalibration (Agilent) I!I

Beference Table

After the peak finder algorithm finds the spectral peaks,
Analyst calls another Agilent algorithm to use the calibration
coefficients calculated during reference mass correction to
convert time to mass.

You can update these calibration values used during sample
runs in Analyst. You can optionally decide to use the updated
calibration values as the instrument default for future samples.

When you select Re-Calibrate TOF from the shortcut menu, the
TOF Recalibration dialog box for the Agilent TOF appears.

05 _Default tolerance 1 amu

Experimental Mass Theoretical Mass |« Calculate new calibrations |
1 1168.0863
2 3220481
3 §27.0290 Restore original calibration |
4 9220093
5 1221.9906

External Calibration..
R 1521 G71A =] - |
[ SAVE CURRENT CALIBRATION i~ CALIBRATION VALUES

Calibration is applied to selected

Selected R PP

et range of scans o 5.79578000000000080e-004 =

Whole Sample Calibration is appliad to all scans
in current sample
Entire Fila Calibration is applied to all

samples in the file

™ SetAs Instrument Default ™ Overwtite currentfile LCEA e BT

Current MNew

0 1.16931700000000000e+003 I_

Close Help

Figure 65 TOF Recalibration dialog box for Agilent TOF

Before you recalibrate

After you select a Reference Table, the system enters the
Reference Table values in the Theoretical Mass column. The
system then looks for peaks within the specified tolerance of
the theoretical masses and lists their masses in the
Experimental Mass column.
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Recalibrate the data

When you click the Calculate new calibrations button, the
system calculates new calibration values and displays them in
the Calibration Values area of the dialog box.

The greyed-out Calibrate spectrum button becomes available to
apply the new calibration to the spectrum. The values in the
Experimental Mass column are updated, and the new mass
values are used to label the peaks in the spectrum plot.

Save the coefficients

You have many options for saving the new calibration
coefficients.

¢ Apply the new calibration only to the current spectrum.

If the current spectrum is an average of multiple scans, the
system applies the calibration to each of the spectra used in
the average.

¢ Apply the new calibration to all scans in the current sample
that have the same ion polarity as the current scan

¢ Apply the new calibration to all samples in the current data
file that have the same ion polarity as the current scan

* Replace the current instrument calibration values with the
new ones to use on future samples

¢ Write the new calibration data into the current data file or
select a name and location for the new file that will be
created.

When you exit the TOF Recalibration dialog box, the updated
spectrum appears in the Analyst window. If you saved the data
to a new file, that file is opened and the spectrum you just used
for recalibration is extracted and displayed.

TOF Recalibration Dialog Box in Analyst

The TOF Recalibration dialog box lets you recalibrate the mass
values in a spectrum based on a known calibrant mass, masses
within the data, or masses from another data file.
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Agilent TOF reports

You can also print Analyst review The following reports are available for Agilent TOF data:
data—chromatograms, spectra and
results—from the Agilent TOF .wiff
files. This report is automatically sent to the screen, printed or
saved to a file when you run a worklist with efc.anm as the
data analysis method and with added formula columns.

¢ Empirical formula confirmation report

e Mass list report

This report is automatically sent to the screen, printed or
saved to a file when you run a worklist with a data analysis
method that specifies a mass list report. This report can also
contain a table on generation of empirical formula or on
confirmation screening by database search.

¢ Molecular feature extraction report

This report is automatically sent to the screen, printed or
saved to a file when you run a worklist with a data analysis
method that specifies a molecular feature extraction report.
This report can also contain a table on generation of
empirical formula or on confirmation screening by database
search.

e Parameter optimization report

You set up, view and print this report with an Agilent script
accessed from the top Script menu in Analyst.

Data analysis reports

For more information on worklists Agilent created the efc.anm data analysis method to produce
set up to produce empirical formula  empirical formula confirmation reports. You use the Agilent
confirmation reports, see “Worklist ~ Data Analysis Method Editor to edit this method to customize
to confirm empirical formulas" on the empirical formula confirmation reports.

page 86. . .
You can create data analysis methods to generate mass list

reports or molecular feature extraction report as well.

You access the data analysis method editor through the TOF
group window.
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To learn how to use the Data

Analysis Method Editor, see the

Familiarization Guide and the
Online Help.

Data Analysis b
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Agilent TOF andy..  Lacher  Loghook
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-y
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B cbjectis) 2.07KB = My Computer v
Figure 66 TOF Group window

After you select the Data Analysis Method Editor icon in the
TOF group window, the following dialog box appears.

Froperties I Formula Confirmation I

Chromatograrm I Spectrum ] Target Mass I Screening ] Sample Purity ] Report Options ]

T Include sample purity results

Positive excluded masses

[ Algorithms to u:
¥ EIC/TIC percent areq.
= TIC percent ares.

I~ Ut percent ares.

Delay time: 0 rnin
= ADC percent area
Delay time: 0 rnin

& UsslargestMED peak € Use all B0 peaks

MNoise threshaold %

|

— Calculation used far gualification

IE\C;‘TIC percent area

Qualification level

“V_

Mass | D ip
Insert Eemmoyve alidate
Megative excluded masses
Mass Description
Insert | Eemmoyve | alidate |

Figure 67

Method Editor
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Empirical formula confirmation report

You can load the efc.anm file or any data analysis method for
empirical formula confirmation that has been previously saved
through this editor. You can select whether to enter the
formulas directly into the worklist or into a database.

For the EFC report, an XIC of the mass and its adducts etc. for
each formula in the database is created. This XIC is checked to
see if that compound is part of your sample. If the compound is
found in the XIC and the retention time of the compound in the
XIC is within the retention time tolerance of the retention time
in the database, the compound is confirmed.

You use this report when you know the formula and wish to
confirm it is in your sample. If you believe the compound is
from a set of likely compounds, you may elect to use the
database option instead of entering the information into the
worklist.

After changing parameters on the Formula Confirmation tabs,
you can save the parameters to the loaded method or to a new
method.

Mass list report

You can select a mass list report instead of or in addition to the
empirical formula confirmation report. You select Mass List on
the Select DA Operations dialog box.

zl
- DA operation;
Available operations Selected aperations
Molecular Festure Extraction Mass Li
Formula Confirmation Add s
<- Remove

Pove L
ave Do

Cancel

Figure 68 Select DA Operations dialog box
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With Mass List selected, the Mass List tab is then visible on the
Data Analysis Method Editor window. Enter the parameters on
the Mass List tabs and save the method.

Data Analysis Method Editor - C:'Program Files' Agilent', TOF Software"x,dameth

File Edt Help

sEEIER

Properties |[Mass List |

Report Type I Chromatagrarn I Spectrurmn I Formula Generation ] Confirmation Screening ] Report Options ]

 Mass list report only
" Include generstion of empitical formulae

" Include confirmation screening by database search

Figure 69  Mass List Report Type tab of Data Analysis Method Editor

There are two additional sections which can be added to a
standard Mass List report. The standard Mass List report can
also include a section on Empirical Formula Generation or a
section on Confirmation Screening.

The Empirical Formula Generation report type identifies valid
molecular formulas that match the masses found in your sample
based upon the values entered in the Data Analysis Mass List
Formula Generation tab.

The Confirmation Screening report type searches a database for
every mass in the sample. You do not know the formula and are
trying to guess it by searching for each mass that is found in the
sample. You enter the database file name on the Data Analysis
Mass List Confirmation Screening tab.
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Molecular Feature Extraction

You can select a molecular feature extraction report instead of
or in addition to the empirical formula confirmation report. You
select Molecular Feature Extraction on the Select DA
Operations dialog box.

x|
DA opeendians.
Aundable opemtions Selectad cparations
<- Fiemove

ok | canca |

Figure 70  Select DA Operations dialog box

With Molecular Feature Extraction selected, the Molecular Feature
Extraction tab is then visible on the Data Analysis Method Editor
window. Enter the parameters on the Molecular Feature Extraction
tabs and save the method.

Data Analysis Method Editor - C:\TOF Data‘damethods‘mfe2.anm
Fle Edt Help

Froperties ] Molecular Feature Extraction |

Report Type I Processing Options IAdducts] Formula Generation I Confirmation Screening I Fepor Options I

& holecular festure extraction only
£ Include generation of empirical formulae

" Include confirmation screening by database search

Figure 71  Mass List Report Type tab of Data Analysis Method Editor
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You can find the summary report
files in the Reports\Summary
folder in the directory where the
TOF software was installed on your
system (usually Program
Files\Agilent\TOF Software).

Data Analysis b

There are two additional sections which can be added to a
standard Molecular Feature Extraction report. The standard
Molecular Feature Extraction report can also include a section
on Empirical Formula Generation or a section on Confirmation
Screening.

The Empirical Formula Generation report type identifies valid
molecular formulas that match the masses found in your sample
based upon the values entered in the Data Analysis Molecular
Feature Extraction Formula Generation tab.

The Confirmation Screening report type searches a database for
every mass in the sample. You do not know the formula and are
trying to guess it by searching for each mass that is found in the
sample. You enter the database file name on the Data Analysis
Molecular Feature Extraction Confirmation Screening tab.

Creation of a summary log to contain results for export

You can access a summary log if you select the
AddToSummaryReport check box on the Report Options tab. The
summary report file is named EFC_summary_TS.csv for Empirical
Formula Confirmation results, Masslist summary_TS.csv for
MassList results and MFE_summary_TS.csv for Molecular Feature
Extraction results, where TS is a timestamp. The file is in CSV
(comma separated variable) format, which can be opened in
Microsoft Excel to print a report for all the samples in a
worklist. Once the file is created, results from subsequent runs
are appended to it.

Do not open any of these files during a run or data acquisition,
or the file may not be updated.
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TOF acquisition parameter optimization reports

For information on worklists set up
for parameter optimization, see
“Worklist for parameter
optimization" on page 89.

&. Parameter Optimization Sample Selection

Agilent has created a Parameter Optimization Wizard, which
lets you select sample data and compare their chromatograms
run under different parameter values. You can print the report
that is generated from the parameter optimization wizard.

The wizard is a script called Parameter Optimization.dll, which
you access from the Script top menu.

Select the data file to use for the Parameter Optimization Report.

Awvailable Data Files:

P.0. Samples for: CAPE Sciex DataProjects\DefaultData)sss 3 wiff

emetest! wiff
emetest2 wift
emetestdwiff
ermetestd wift

Enolasel01702a_bpsig__cvtwiff

esdermo.wiff
[ it

I Sample Name |

Fragmentor |
Mg 100
F s 200
F g3 300

If a parameter appears in the
wizard that you do not want, you
may have to delete a hidden
column in the worklist.

Figure 72  Parameter Optimization Sample Selection Page

Note that you can only select one file at a time. If you want to
compare the effect of the parameter values on the

chromatographic peak, you must save your sample results to
the same data file.

The next two pages of the wizard include options to affect the
graphics portion and the tabular portion of the report.

. Parameter Optimization Graph Options

Chromatogram

Time Range: Im

Tywpe:

Mass Range: IWDD.DDD

Peak Labels

to |2.503 min W SampleMame [ PeakArea
& TIC C XIC [ Sample Mumber [~ Peak Haight

to IZSDD.DDD mjz ¥ Fragmentor

Use Defaults |

< Previous | MNext > |

Cancel Help
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Figure 73

Parameter Optimization Graph Options Page
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w&. Parameter Optimization Table Options

Awvailable Report Columns

Selected Report Calum

ns

Peak Area®

Peak Height:
Peak Witlth

Use Defaults |

Sample Nurnber
- | >>| SampleName ) A
Peak Retention Time
Feak Area
<<| < | Feak Height ¥ |
Fragmentar
<Erevi0us| Finish | Cancel | Help |

Note that the time axis on the
graph and the retention times in
the table are meaningless. In
fact, you are looking at the same
peak in three different samples
whose retention time is about 1.3
minutes. The fragmentor voltage
affects the height of the peak.

Figure 74

Parameter Optimization Table Options Page

When you have completed entering your values to the wizard, a
report appears that looks like this:

frdow Serpt Hep ===l
& |[exsire ade =] |||(=) @ [oetaun e xEBTOE
i 0 A AP KR 42 T Ay B T A 0R 2% 82 E JE @ M % L -
B T1C ol +TOF MS fram Sample 1 (51) of 5553 vt Mo, 10 eps
Mgl M g2 N 83
. £ 100 F: 200 £ ang
M= Sample Name )
F = Fragenentor 1487
1.2e7
g 107
Z  Bleh
] ,
# goes N e amials
SP— T
40eB e rda?
o = T
2086
00
os 10 1% 25 35 40 45 50 &5 B0 E5 70
Tirrie, rrin
Sample Sample Retanticn Paak Paak Fragmentor
Humber Hoama T ime Area )l(_-ighL
(min] leounts] leps] v
1 s1 0,387 9.542E+05 1. GEGE+05 100
1 21 0.698 2.29E+06 4. 932E+05 100
1 51 1,300 3.28TE+0T 4. 00GE+06 100
1 =1 1,905  3.09TE+05  1.556+05 100
1 51 2,318 3.295E+06  5.BBHE+05 100
1 s1 2,427 3.62E+05 . 1GUE+05 100
2 7 7.541 2. T09E+06 0. S7IE-05 #o00
2 sz 2.631  1.684E+06  3.976E+05 200
2 =2 3.204  4.062E+06  6.DATE-05 200
2 82 3,841 5.46HE«OT 5. 7T4E+06 200
2 o 1.279  6.321E+05 2. ZBGE+05 200
2 7 a4.679 T.331E+05 #.141E+05% #o00
3 53 5.070  2.463E+06 3. 958E+05 300
3 53 5.540  1.0936+06  3.BPIE+05 00
3 Lxd 5.6H1 A.BO1E+06 T.35E+05 00
3 53 6.386  6.053E+07  7.134E+06 300
3 =3 6.056 1.44TE+06 2. 5456+05 00

Figure 75

Example parameter optimization report
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Signal-to-Noise Ratio Report

This report gives the results of a signal-to-noise calculation for

an Extracted Ion Chromatogram (EIC). To generate this report,
select Signal-to-Noise.dll from the Script menu in Analyst, enter
the desired parameters values, and click the Preview Report or
Print Report button on the Signal-to-Noise Report dialog box.

. Signal-to-Noise Report =10] x|

Data Source
D:APE Sciex Data\Praojects\_ShowNTell\D ata\DAI_2. wiff

Sample: [0 of3 Time Segment: [ 1 Scan Segment: [ 1
Signalto-Moise Fatio Parameters

Mz range: <hat set> o .

Time range: <hot seb>

Repart Destination
D:APE Sciex Data\Projects_ShowMTell\D atadareportshDAI_24snr htm

Preview Report | Fiint Report |

Figure 76  Signal-to-Noise Report dialog box

This report is only used for checkout.
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5

You can export spectra from a wiff file to a text file for use with

other applications.

To generate this file, select Data File Export.dll from the Script
menu in Analyst, enter the desired parameters values, and click
the Write to File button on the Data File Exporter dialog box.

w. Data File Exporter =10l %]

Data Source

D:APE Sciex DataVProjects_ShowNTel\DatatDAI_2. wiff

Sample: of 3 Time Segment 'T Scan Segment IT

Data Ranges

Timerange:  [0.003 to [6.006 min

0.003 - 6.006)
Mass range:  [20.000 e | 3000.000 miz
(80,000 - 3000.000)
Data Filters
i+ Stare profile data Abowve 200 counts

Abave 10 counts
I Store centroided

data And abowe 10 % of base peak

Outpit File Destination

|D'\PE Sciex Data\Projects’_ShowNTel\Data\DAI_2 csv Browse

Help | ‘whiite to File | Egit |

Figure 77  Data File Exporter dialog box

When possible, use the Data Ranges and Data Filters

parameters to reduce the amount of spectral data exported, in

order to reduce the size of the resulting text file.
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