apIng $,335() OOTYI IP[0IIN PUE (O THI I9[0OIN




The information in this publication is provided for reference only, All information contained in
this publication is believed to be correct and complete. Thermo Fisher Scientific shall not be
liable for errors contained herein nor for incidental or consequential damages in connection with
the fumnishing, performance or use of this material. All product specifications, as well as the
information contained in this publication, are subject to change without notice,

This publication may contain or reference information and products protected by copyrights or
patents and does not convey any license under our patent rights, nor the rights of others. We do
not assume any liability arising out of any infringements of patents or other rights of third
parties.

We make no warranty of any kind with regard to this material, including but not limited to the
implied warranties of merchantability and fitness for a particular purpose. Customers are
ultimately responsible for validation of their systems,

© 2003-2007 Thermo Fisher Scientific Inc. All rights reserved. No part of this publication may
be stored in a retrieval system, transmitted, or reproduced in any way, including but not limited
to photocopy, photograph, magnetic or other record, without our prior wriften permission.

For technical assistance, please contact:
Technical Support

Thermo Fisher Scientific

5225 Verona Road

Madison, WI 53711-4495

US.A.

Telephone: 1800 532 4752 (U.S.A.) or +1 608 273 5017 (worldwide)
Fax: +1 608 273 5045 (worldwide)
E-mail: us.techsupport.analyze@thermofisher.com (U.5.A.)

World Wide Web: hitp://www.thermo.comy/spectroscopy

CompactFlash is a trademark or registered trademark of SanDisk Corporation in the United States
and/or other countries, Microsoft and Windows are either trademarks or registered trademarks of
Microsoft Corporation in the United States and/or other countries. Intel and Pentium are either

trademarks or registered trademarks of Intel Corporation in the United States and/or other countries.
PS/2 is either a trademark or registered trademark of International Business Machines Corporation in

the United States and/or other countries. Freon is either a trademark or registered trademark of Du
Pont in the United States and/or other countries. All other trademarks are the property of Thermo
Fisher Scientific Inc. and its subsidiaries.

269-107302 rev A




%g% Contents

WEICOIME ..ottt sae e s e r e es e s e ess s s essenseasenes 1

Using this Manual.........cccoeevivecienreeiereenere e vreeessesisssesssiaeses 4

System IEQUITCIMENLS .....cccieiveriririiri e e resses s ensessresnssnees 5

Where to find the information you need ........coovecveiivenviennrecronees 6

On-HNE HEIP oot se s as e 7

Help for Nicolet IR100 systems........cc.occvvvrvnrercvenrensersnarnene 7

Help for Nicolet IR200 SYStemS........c.couvurrermverensninssiseeses 11

AALCCESSOTIES vvvrveirsiireersreererersenbresssisresssersstosseestrosserssstaensssassnsans 14

Using an external keyboard with a Nicolet IR100..........ccccervenene 15

Questions and CONCEINS ........vvviivviriirveirir i esesesreesereesns 16

Getting Started.......cccoiviii i e 17

Turning on the system COMPONENTS.......c.vivviveerviineerirernernnieennans 18

Starting the SOIWATE........cvvvii e 19

Starting Encompass on a Nicolet IR100........cccoovvvrenirinienennn 19

Starting the software on a Nicolet IR200 ..........cccoovvrevvinnnnn 22

. Exiting the SOftWare ........ccccveiieinieiicenir v 25
""""" Logging off EnCOMpPass ....c...ccocvviueieninnnenienrneriniessnnssnncnreneenr 26
f— Using the Software DISplay .......ccccvivniiminnnminimmnnnnerocremesnon 27
Using the menu Buttons.........cc.cvervenieveniniesienr e seressesesssaneens 29

Using the spectral display ....coovevvvveiiininininimnineeseseeesees 30

Selecting a SPECrUM ...ccv i earee e 31

Zooming in 0N a SPECUIM ...vevvrerrieririerinssrressesrenssesessressesssenss 31

ZOOMINZ OUL..viiviiiiieeviaerireirenirensesissaseserasensersesssissersorsssressrssnnes 33

Labeling a spectiim.........cccoccrvneeiniiniiniennsesirsces e 34

Viewing information about a spectrum ........ccveviireninccrninena, 39

Clearing a SPECtIUM ......cvevveiereerierresvreraesrireseerneeseseassassaasns 40

Clearing all the displayed spectra..........covivrivrerscenesenicnienne 41

Using the software keyboard.........cccocvveviierciinnivn e 43




ADOUL TEPOIES ..ottt sne s s e saeresaa s 45

Displaying or hiding the report.........c.cccveveevniicininnnnncsinnn 47
Clearing the report .......ccecivvrvrini i e seene s 47 ;
Printing the 1eport ......ccoevvviiniiniiniricinee e 47 ‘
Saving and OPening reports........ccceeievvvinrenieiioineirnere e 48
Calibrating the touch SCreen.......vcvviiiiiininicesee e, 49
Software Management ........ccc.oceviereeiverinnneiseinniisineseses e ssenes 51
Working with configurations..........c.ccciimiveinvieiciicsccererenen, 54
Setting the display Options.........cccecceiineeienes e 54
Displaying the titles of Spectta....civviriviiiciiieniceieeieas 56
Displaying annotations ..........cc.eveceverevnseinninanvsininnoienn 57
Overlaying or stacking Spectra......ccovvvvvviviiciivessneseennnene 57
Displaying spectra full scale or with a common scale ........ 59
Displaying spectra in % transmittance or absorbance......... 60 Lo
Specifying the spectral region to display ........ccccovvervevnennen, 62
Specifying colors for displaying spectra.........ocvviniviennnnn 63 _
Setting the data collection options.........cverevereveeesiesrienen. 64
Setting the number 0f SCANS.....c.c.vvvevevrveivcceienennens 65 o
Specifying the format of the collected data...........coovvnnen..n. 65 o
Displaying the background after it is collected................... 66
Setting the reSOIUtION. .....ovveveiereieeee s e 66
Setting the signal gain ... 67 e
Maximizing the detector signal or the resolution................ 67 =
Specifying the spectral range ..........ccvcvvvviiieviieeiienncreenns 68
Prompting for 2 user Name ........ccocevvvvereveeriieveeeseneeserirens 68
Prompting for a spectrum title..........cccocccvirvnvnininisinnen, 68
Saving collected spectra automatically ..........ccoovvevererinnnnn. 69
Setting the library search options...........ccocvrvevricvncsiiniirivinninen, 70 1
Specifying the search algorithm.........cccoveiviriiniienrece e, 72
Selecting the libraties t0 5earch.......o..ocovveeevveeveeirneerereenrene, 7=
Specifying the number of matches .........co.ovvivivvveniinesienenn. 74 '
Setting the print options ... 74 (e
Specifying a different printer on a Nicolet IR100............... 77
Opening a configuration ..., 80

Saving a configuration......ccvcevriieieieine s 81




Using System Manager ..o s 83

Setting up networking for a Nicolet IRI00........coccveiiiiinnnnnn, 87
Setting up conventional Windows networking .........c.ooven. 88
Setting up peer-to-peer networking.........ccocviiicinvvininiens 92
Specifying a network path for opening and saving
SPECHIA OF TEPOTES..evvivrerireresierseeisiansssinbissiessios 96
USINE IMNACTOS ... eveverireeserssesresresrenessstussissesstsrasssssssssesnsassosiensennes 101
MACTO MOAE ...eovivirierinerireaiere s e ces s bbb e 101
Deleting a file or folder ..o, 102
Using flash memory cards.........cocneninniinnnimononnn, 106
Viewing a list of the libraries contained on a flash
MEMOTY CAL .ovveveirireeieerer et 108
Opening and Saving Spectra and Reports ..., 109
Opening a SPectrum OF TEPOTt.....ccieeecrniirnicsreseranisserios s 110
Saving a SPECtrum OF FEPOTE .....eoevirriisiisinicrisiosnniiesnesenseses 112
Collecting SPectra.......ccoecerviviniiniciii 117
Collecting a background........c.covverveinecrnininiinonnneen. 117
Collecting a sample SPECIrUM ......covvvrvreermereaiiicirsirineien 121
ProCesSIngE SPECIA .cueiieiiirierirecereririescseseesaesensesssresissnsrestostones 127
Undoing a change........c..coimcicicniiiions 127
Correcting a baseline............ocvcvcniciniiniinnicnise, 128
Subtracting a SPECIUM . e 130
When 10 uSe SUDIACHION.....c..ovcceirer e s 131
Tips for using sUbITACHON ....vevvvrireeriieiec e 132
How to subtract a Spectrtim ........ocvvreeniininnniinsinesenines 133
SMOoothing @ SPECIUML....cvivirerrereeeciessee e 136
ANAlYZING SPECIIA .. evvviririieseicrereeseiee ettt 137
Finding peaks ........coorevveniniinionn o 137
Measuring the height of a peak ... 143
Measuring the area of a peak.......c.ovcvvvrniecniiinncnnn, 147
COMPATING SPECIIA....erviceiererrreeerireeieie sttt sbeesess e s besesarcbonneres 151
Searching a spectral HBrary ... ..oovveeeeninenninnncs oo 154
Tips for searching a library ... 155

How to search a spectral library ........ccccvecvvcinccniinnnn 155



Working with [ibraries........ccccoivneneiionsnisns 159

Viewing a library .........cccemveiinnnnisiiniei e eseecsreseans 160
Adding a spectrum to a user library.......cccccoevvnvircnnininninns 165
Deleting a spectrum from a user library ........ccooeeriinirerenees 168
Exporting a library spectrum ....c..ccocvevivevonnvceinnn v 170
Searching a library for text ..........ccoceveveici e, 171
Deleting a libIary .......ccccoevimvniinninnisiiiinisesesesiesse e 173
Creating a user brary......ccoovvvveveerincen e, 174
Copying a library to a new location...........cceviireesiennieeeenen, 176
Printing Spectra and REPOItS .......cvvevvevccvivnc i ienssnnens 179
Motre About Your Spectrometer .........oovvcveriveieiciiineieressveseeseenes 181
Checking the desiceant.........cuivierniriniii e 181
Purging the SpectrOmeter......c.ivviiieiriraeririeiiieeeeieiseseserereresenes 183
Aligning the SPeCIrOMELer .........cocvveeeirvieieirers i eeneees 184
DABENOSHICS . ..cvvirirrerieiiire it er et s strsnessoseesnetsrasessaeas 185
TroubleshoOtiNg ......cccvvviviiriiririiineinri e e er e rer s seens 193
INAEK 1ttt ettt st 201




-
e

Note

Welcome

Congratulations on your purchase of a Thermo Scientific Nicolet™
IR100 or Nicolet IR200 spectrometer! These compact instruments let
you collect and process infrared spectra of a wide variety of samples
with easy-to-use Encompass™ software.

If you have a Spectronic IR100, follow the instructions given for the
Nicolet IR100. a

The Nicolet IR100 includes a built-in computer and display that lets
you view the spectra you collect and process. The Nicolet IR200
uses a desktop computer and display monitor for collecting and
processing spectra with Encompass, or with the versatile EZ
OMNIC™ software package.

Nicolet IR100 and Nicolet IR200 User’s Guide 1
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Nicolet IR100 flexibility

Note

A Warning

Thermo Fisher Scientific

You can also use your Nicolet IR100 with a desktop computer.
Simply purchase Encompass or EZ OMNIC for the PC, install it on
the computer, and connect the computer to the spectrometer as
explained for the Nicolet IR200 in the manual titled Installing Your
Spectrometer, Then follow the instructions given in this manual for
the Nicolet IR200. a

Before you install or use your system, read the Spectrometer Safety
Guide (see the following Warning). To install the spectrometer,
follow the instructions in the manual titled Installing Your
Spectrometer. Then read the “Getting Started” chapter of this manual
to learn the basics of the system. See “Where to find the information
you need” later in this chapter for a description of the printed and
on-line documentation provided with the system.,

If you purchased a Transport Kit, use the manual titled Transport Kit
User’s Guide in conjunction with the instructions in this manual that
apply to the Nicolet IR100. All of the features of the Transport Kit
and the Nicolet IR100 are the same except for the special features
described in Transport Kit User’s Guide. That manual describes the
environmental conditions under which you can use the Transport Kit
and explains how to set up the spectrometer, a

The Spectrometer Safety Guide that came with your system contains
important safety information. This guide is available in several
languages. Contact your local Thermo Fisher Scientific office for
information about the languages that are available. Before you use
the system, read the entire guide. To prevent personal injury and
damage to equipment, follow the safety precautions contained in the
guide whenever you use the system. a




The Nicolet IR100 and Nicolet IR200 spectrometers are Class I laser
products. The accessible radiation levels during normal use and
maintenance for the Nicolet IR100 and Nicolet IR200 are below
limits defined by the United States Department of Health and Human
Services and international laser safety standards. The Nicolet IR100
and Nicolet IR200 comply with FDA performance standards for
laser products except for deviations pursuant to Laser Notice 50,
dated July 26, 2001.

A\ Caution  Use of controls or adjustments or performance of procedures other
than those specified in the provided spectrometer documentation may
result in hazardous radiation exposure. a

Important  To avoid damage to the spectrometer cover, do not allow it to come

into contact with aggressive solutions or harsh chemicals such as
acetone, tetrohydrofuran or acetonitrile. a

Nicolet IR100 and Nicolet IR200 User’s Guide 3
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Using this manual

Note

Important

A Caution

A Warning

A Danger

Thermo Fisher Scientific

This manual explains how to use your Nicolet IR100 or Nicolet
IR200 spectrometer with Encompass. If you have a Nicolet IR200,
EZ OMNIC is also available, See the documentation that came with
that software for information on using its features.

If you have a Nicolet IR100 with the optional touch screen, you will
use a stylus to touch items on the screen rather than click them using
a mouse. You can store one of the provided styluses in the groove at
the top of the touch screen housing. For convenience, in this manual
we will use the term “click” alone except when an action using a
stylus requires explanation. You can “double-click” an item on the
touch screen by touching the item twice in rapid succession.

While the illustrations in this manual show the Nicolet IR100
spectrometer, all of the information, both written and pictorial,
applies to both the Nicolet IR100 and Nicolet IR200 unless
otherwise indicated.

This manual includes safety precautions and other important
information presented in the following format:

Notes contain helpful supplementary information. a

Follow instructions labeled “Important” to avoid damaging the
system hardware or losing data. a

Indicates a potentially hazardous situation which, if not avoided,
may result in minor or moderate injury. It may also be used to alert
against unsafe practices. a

Indicates a potentially hazardous situation which, if not avoided,
could result in death or serious injury. a

Indicates an imminently hazardous situation which, if not avoided,
will result in death or serious injury. a




System requirements

The Nicolet IR100 spectrometer includes everything that is needed
for running Encompass.

To run Encompass on a Nicolet IR200 spectrometer, your system
must meet these minimum requirements:

* Intel® Pentium® II processor with 233 MHz clock speed.

* 64 megabytes of random access memory (RAM).

* USB interface for spectrometer communication,

* Hard disk size of 2.0 gigabytes.

*  Quad speed CD-ROM drive.

* 4 megabytes of video RAM.

* 1.44-megabyte floppy disk drive for 3.5-inch floppy disks.

* 15-inch SVGA monitor with 800-by-600 resolution.

* Keyboard and mouse.

* Appropriate printer port if you plan to print on a local printer.

¢  Windows® 98, Windows 2000, Windows Me or Windows XP,
You must have Internet Explorer 5.0 or greater if you are using
Windows 98.

If you have a Nicolet IR200 and did not purchase your computer
from us, you will need to install Encompass. See the installation
instructions that came with the software for more information.

To see the requirements for running EZ OMNIC, choose OMNIC
Help Topics from the Help menu of EZ OMNIC, find
“requirements” in the Index, and go to the “Recommended hardware
and software for OMNIC” topic.

Nicolet IR100 and Nicolet IR200 User’s Guide 5
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information you need
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Thermo Fisher Scientific

The printed and on-line documentation included with your system is
designed to help you find the information you need quickly. Your

documentation set includes some or all of the following manuals and
on-line Help (see the next section for more information about Help).

Preparing Your Site explains how to prepare your site for installing
the Nicolet IR100 or Nicolet IR200 spectrometer, Information about
the system dimensions, weight, electrical requirements, ete. is
included.

Installing Your Spectrometer explains how to install the Nicolet
IR100 or Nicolet IR200 spectrometer. The clearly illustrated steps
make the installation easy.

Spectrometer Safety Guide covers safety considerations for the
Nicolet IR100 and Nicolet JR200 spectrometers, Before using the
system, be sure to read the entire guide. Always follow the
precautions the guide contains whenever you use the system.

The Nicolet IR100 and Nicolet IR200 User’s Guide (this manual)
explains how to use the system to collect and work with FT-IR
spectra. Included is information on spectrometer components,
complete instructions for using the software features, and chapters
on using accessories and troubleshooting problems.

The Encompass Macros User’s Guide explains how to use
Encompass Macros to create macros for performing many
spectroscopy tasks with the software,

Servicing Your Spectrometer explains how to maintain and service
the Nicolet IR100 and Nicolet IR200 spectrometers. Included ate
procedures for troubleshooting and replacing components, as well as
a section in which you can record the maintenance and service
procedures you have performed.

Replacement Parts for the Nicolet IR100 Spectrometer and
Replacement Parts for the Nicolet IR200 Spectrometer provide part
numbers for replacement parts you can order from us.




On-line Help

Help for
Nicolet IR100 systems

If you have a Nicolet IR200 with EZ OMNIC, you can view Getting
Started With EZ OMNIC, a tutorial available through Getting
Started in the Help menu, It provides a quick overview of the
software features. In addition, the software’s on-line Help system
lets you quickly find answers to your questions about using all the
features. To view the comprehensive OMNIC User’s Guide, click
the Start button on the Windows taskbar, point to Programs (All
Programs in Windows XP), point to the Thermo Scientific OMNIC
folder, and then click OMNIC User’s Guide. (Some features
described in the guide are not available in EZ OMNIC.)

The on-line Help provided with Encompass lets you quickly find
answers to your questions about using the software features. The next
sections give details for using the Help system in each application.

The Encompass Help system on a Nicolet IR100 spectrometer
provides brief explanations of the software features. These
instructions will be adequate for most situations. If you ever need
more detailed information, please refer to this manual,

Nicolet IR100 and Nicolet IR200 User’s Guide 7




To display Help information from the main Encompass window,
click the Help button. The table of contents appears showing the
titles of available topics:

Contenis
Index

Getting started

Starting and exiting Encompass

Software warranly
Trademarks

Questions and eoncems

Using the software display
Overview

Using the spectral display i
Labsling spectra ‘
Using the software keyhoard Lo

About reporis

Software management {5
Overview

Setting the display oplions
Selting the data collection options e

To view a topic, click its title,

Thermo Fisher Scientific




To display Help information for a dialog box or window you are using,
click the provided Help button. A topic containing information about
the features appears. Here is an example:

Measuring the height of a peak

Use Peak Height to measure the height of a peak.

1. If desirad, zoom in_ on the peak whose height you want to
maasure,

2. Click the Analyze butlon and choose Peak Height.
3. Specify the X-axis position of the peak by dragging the
vertical line by its handle or by typing a value in the Pasition

text box.

4. Specify the bassline by dragging its handles or by typing
values in the Baseline Start and Baseline End text boxes.

A, Choose OK

— Related topics:
' Maasuring the area of a peak

Findinn noalre

From the displayed topic you can go to other topics by clicking the
underlined text.

Nicolet IR100 and Nicolet IR200 User’s Guide 9




10

You can use the scroll bar at the
right to scroll subjects into view.

Thermo Fisher Scientific

To display the Help index, click the underlined word “Index,” which
appears at the top of the table of contents and at the bottom of every
topic. The index lists subjects in alphabetical order, with relevant

topics shown below each subject,

annotation

axes
hackground
Caollaciing a hackground
2al] et i
baseline

¢ollecling spectra

Collecting a backgroungd
Collacting a sample speclurm
Setiing the data collection options
colars of sheclra
tompating spectra
configuration
Deleting a specirurn, rapar, canfiguration or maero
Opening z senfiguration
Saving 3 configuration
Software manageiment
Using Systern Manager

When you find the subject of interest, click the desired topic below

it.

i
.....




Help for ~ The Encompass Help system for a Nicolet IR200 spectrometer
Nicolet IR200 systems ~ Provides detailed explanations of the software features. These
instructions are very similar to the instructions in this manual.

To display Help information for a dialog box or window you are using,
click the provided Help button. A topic containing information about
the features appears. Here is an example:

Use Find Peaks available through the Analyze butten 1o find the X-axis
locations of peaks in a specirum, along with the heights of the peaks. The
peaks that are found are determined by thres criteria that you specify: the
threshold, the sansitivity and the spectral region. Click the More button ahove
for details.

To find the locatiens of peaks in the selected spectruny:

1. [l desired, zoom in on the area in which you want to find peaks. This can
help when you are making fine adjustments to the threshold and
sensitivity.

2. Click the Analyze button and then choose Find Peaks from the menu.

The Find Peaks window appears showing the specirum. Peaks that are
higher than the thrashold {ine are labeled with their X values and listed in
the table below the spectral display. (In a % transmittance spectium,
peaks that are below this line are labeled and listed.)

Positon  2921.87  1515.84 79266
Haight 0,599 1,388 1.773

For each found peak, the wavenumber position and peak height are given -
in tha tahla I naadad a arrall har annears at the hottam to let vnut aprnll 2

Nicolet IR100 and Nicolet IR200 User’s Guide 11
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From the displayed topic you can go to other topics by clicking
underlined text within the topic or by using the buttons below the
topic heading or below the Encompass Help window menu bar.

Click the Back button to return to previously displayed topic.
Click the Print button to print the current topic,

Click the left browse button to display the previous topic in the topic
sequence you are browsing.

Click the right browse button to display the next topic in the sequence.
Click the Exit button to close the Help system,

Click the See Also button to display a list of related topics that you can
then click to display.

Click the More button to display more general information about the
command being discussed.




; E}-ﬁ Introduction
EJ & Using the soltware display
; 5‘] @ Softwaic management

=t K]j Coiieclmg spectia
i1 &] Coflecting & background

Callecting & sample spcltumn

&8 Processing specira
5 C} Analyzing spectra
: D Using macros

D

{5 @ Pinling

H - @ Opening and saving spectia and reg

[] @ Setting the data collection optio;

la- @ Diagnostics

At the left side of the Encompass Help window is a pane containing
three tabs. Click the tab you want to use.

The Contents tab displays books containing related topics about
software features. To open a book, click the + sign next to it or double-
click the book. To display a topic within a book, click the topic page
icon. To close an open book, click the - sign next to it or double-click
the book.,

The Index tab lets you find topics by searching for subjects. You can
type a subject in the text box at the top or scroll through the listed
subjects. To display a topic, select the desired subject in the list. If
more than one topic is associated with a subject, a list of topics pops
up. Click the desired topic to display it.

The Search tab lets you find topics by searching for text. Click the
Next button and then follow the instructions in the Find Setup Wizard
to compile a list of all the words that appear in the Help system. You
can type a word in the text box at the top or scroll through the listed
words and select one. A list of topics that contains the word appears at
the bottom. Select the desired topic to display it.

To display Help information from the main Encompass window, click
the Help button and then use the tabs described above to locate the
desired topic.

Nicolet IR100 and Nicolet IR200 User’s Guide 13
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Accessories

Thermo Fisher Scientific

A number of Spectra-Tech Foundation Series™ accessories, such as
those listed below, are available for the Nicolet IR100 and Nicolet
IR200 spectrometers.

* SpeculATR™ accessory

*  Multi-Bounce accessory

* Thunderdome™ accessory
* Endurance™ accessory

* Performer™ accessory

Each accessory comes with a manual explaining how to install and
use it.

For more information about these accessories, contact Technical
Support. See the “Questions and concerns” section later in this
chapter for more information.

;




Using an If your Nicolet IR100 has a “Keyboard” connector on the rear panel,
you can use it to connect a standard computer keyboard to the

external keyboard  pectrometer.
with a Nicolet IR100

Keyboard
connector

This lets you enter any needed text into software prompts and dialog
boxes using a full size keyboard instead of the software keyboard
provided in Encompass. (See “Using the software keyboard” in the
“Using the Software Display” chapter for information about the
software keyboard.)

Note  Some keyboard models may not be compatible with the Nicolet
IR100. a

Nicolet IR100 and Nicolet IR200 User’s Guide 15




16

Questions
and concerns

Thermo Fisher Scientific

In case of emergency, follow the procedures established by your
facility. If you have questions or concerns about safety or need
assistance with operation, repairs or replacement parts, you can
contact our sales or service representative in your area or use the
information at the beginning of this document to contact us.



.......

A Warning

Getting Started

This chapter identifies some major components of your spectrometer
and explains how to turn on the system components and start and
exit the software.

The illustration below shows some important components that are
visible on the outside of the spectrometer,

Stylus holder
{used with optional touch screen on IR100)

\

Flash memory
card slot
(IR100 only)

Display screen
(IR100 only)

Humidity

Sample compariment
indicator

(transmission accessory shown)

To avoid injury, always follow the safety precautions described in
this manual and in the Spectrometer Safety Guide that came with
your system. a

Nicolet IR100 and Nicolet IR200 User’s Guide 17
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Turning on the
system components

Important

Thermo Fisher Scientific

We recommend that you keep your spectrometer on at all times,
unless the building is subject to power outages or you need to
perform a service or maintenance procedure. Leaving the system on
keeps it stable and gives you the most consistent results.

Do not turn on the spectrometer power until you have first connected

the power cable to the spectrometer and then plugged it into a wall —
outlet or power strip. Sudden power surges can cause serious

damage to the spectrometer. a

Follow these steps:

1. Turn on the spectrometer power,

The power switch is on the rear panel of the spectrometer. :

Indicator o
light

Power switch /\

An indicator light above the power switch indicates that the
spectrometer (and laser) power is on, See the “Laser Safety”
chapter of the Spectrometer Safety Guide for information on the
laser power level.

Let the spectrometer stabilize for at least 15 minutes (one hour
for best results) before collecting spectra.



Starting the software

Starting Encompass
on a Nicolet IR100

Note

2. If your system includes a printer, turn it on.

3. If you have a Nicolet IR200, turn on the computer and
monitor.

Reverse the order given in this procedure when you turn off the
system components,

The procedure for statting Encompass varies depending on whether
you have a Nicolet IR100 or Nicolet IR200 and whether you are
required to log in. See the next sections for instructions for starting
the software and logging in.

If you have a Nicolet IR100, follow the steps below to start
Encompass.

1. Turn on the spectrometer power.

See “Turning on the system components” eatlier in this chapter
for details. Normally the power should be left on.

Encompass starts when you turn on the power.

If the system clock needs to be set, a prompt appears allowing you to
enter the current date and time using standard Windows features.
The clock is used for purposes such as recording when data
collection and processing operations are performed. If you need help
setting the clock, contact your system administrator. a

If you are not prompted to log in by entering your name, the

procedure is finished and you can now use the software.
Otherwise, go to the next step.

Nicolet IR100 and Nicolet IR200 User’s Guide 19




The appearance of this
dialog box varies depending on

how the software has been set up and
which model spectrometer you have.

20

Note

Thermo Fisher Scientific

2. If you are prompted to log into Encompass, enter your user
name and select a configuration or macro if any are listed.

Type your user name in the Name text box. Click inside the text
box to display the software keyboard.

Log Into Encompass

If you want to log in as the system administrator, turn on the Log
In As Administrator check box. You must also enter the
administrator’s password in the Password text box (see the Note
below). The administrator is given access to software options
that control how the system is used. See “Using System
Manager” in the “Software Management” chapter for details.

When you first use the software, no administrator password exists. In
this situation, do not enter anything in the Password text box if you
are logging in as the administrator. Then use System Manager
available through the Setup button to enter the desired password. See
“Using System Manager” in the “Software Management” chapter for
more information, a

T




If the system has been set up to allow access only to certain
configurations, they are listed in the Allowed Configurations
box. Select the desired configuration by clicking it. See the
“Software Management” chapter for information about
configurations.

If the system has been set up to use macro mode, the available
mactos are listed in the Available Macros box (it appears instead
of the Available Configurations box). Select the desired macro
by clicking it. This macro will start when you choose OK to
close the Log Into Encompass dialog box in the next step. See
“Macro mode” in the “Software Management” chapter for more
information about macro mode.

3. Choose OK.
You can now use the software,

If the system has been set to use macro mode, the macro you
selected in step 3 starts running. Respond appropriately to any
prompts that appear. (See the “Running a Macro™ chapter of the
Encompass Macros User’s Guide for more information on
running a macro.) When the macro is finished running, the Log
Into Encompass dialog box reappears, allowing you to run
another macro (see step 3). Another user or the administrator can
also log in at this time.

Collecting your first spectrum  If you are using the system for the first time and want to collect your
first spectrum, read the “Collecting Spectra” chapter now. a

Nicolet IR100 and Nicolet IR200 User’s Guide 21




22

Starting the software
on a Nicolet IR200

Note

Note

Thermo Fisher Scientific

If you have a Nicolet IR200 spectrometer, follow the steps below to

start Encompass. If you are using EZ OMNIC, see the on-line
documentation that came with the software for instructions.

If your system includes EZ OMNIC and a DTGS detector, you must
use Configure Bench on the Diagnostic tab of the Experiment Setup

dialog box (available in the Collect menu) to set the Detector
parameter to DTGS KBr (instead of the standard lithium tantalat
detector). a

1. Start Windows.

€

Depending on the version of Windows you are using and how

your administrator has set up the system, you may be require
enter your Windows user name and password. Enter the
information when you are prompted.

Your network administrator can connect the system computer to
network in the same manner as any other computer running
Windows. a

2. Double-click the Encompass shortcut on the Windows
desktop.

Alternatively, you can click the Start button on the Windows

d to

a

taskbar, point to Programs (All Programs in Windows XP), point

to the Thermo Scientific OMNIC folder, and then click the
Encompass program,

If you are not prompted to enter your name, the procedure is
finished and you can now use the software. Otherwise, go to
next step.

the

e




The appearance of this

dialog box varies depending on

how the software has been set up and
which model spectrometer you have.

3. If you are prompted to log into Encompass, enter your user

nante and select a configuration or macro if any are listed.

Type your user name in the Name text box.

Leg Into Encompass

If you want to log int as the system administrator, turn on the Log

In As Administrator check box. You must also enter the
administrator’s password in the Password text box. (The
administrator is given access to software options that control
how the system is used. See “Using System Manager” in the
“Software Management” chapter for details.)

If the system has been set up to allow access only to certain
configurations, they are listed in the Allowed Configurations
box. Select the desired configuration by clicking it. See the
“Software Management” chapter for information about
configurations.
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Collecting your first spectrum
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If the system has been set up to use macro mode, the available
macros are listed in the Available Macros box (it appears instead
of the Available Configurations box). Select the desired macro
by clicking it. This macro will start when you choose OK to
close the Log Into Encompass dialog box in the next step. See
“Macro mode” in the “Software Management” chapter for more
information about macro mode.

Choose OK,
You can now use the software.

If the system has been set to use macro mode, the macro you
selected in step 3 starts running. Respond appropriately to any
prompts that appear. (See the “Running a Macro” chapter of the
Encompass Macros User’s Guide for more information on
running a macro.) When the macro is finished running, the Log
Into Encompass dialog box reappears, allowing you to run
another macro (see step 3). Another user or the administrator can
also log in at this time.

If you are using the system for the first time and want to collect your
first spectrum, read the “Collecting Spectra” chapter now. a




Exiting the software

Note

Important

If you have a Nicolet IR100, Encompass is exited when you turn off
the spectrometer power.

If you have a Nicolet IR200, click the Exit button to exit the software.
If you have collected or changed a displayed spectrum but have not yet
saved it, the prompt shown below appears.

Conliimatton

Since you cannot save a spectrum exported from a commercial
library, this prompt does not appear for a commercial library
spectrum. a

* If you want to save the spectrum, choose Yes. The Save As
dialog box appears allowing you to save the spectrum, See
“Saving a spectrum or report” in the “Opening and Saving
Spectra and Reports™ chapter if you need help.

* Ifyou don’t want to save the spectrum, choose No (or No To All
if you want to discard all of the collected or changed spectra that
have not been saved).

* If you want to cancel the exit operation, choose Cancel.

If you want to save any resuits that you have added to a report, be
sure to save the repott before exiting Encompass. The report display
will be cleared when you exit. See “About reports” in the “Using the
Software Display” chapter and the “Opening and Saving Spectra and
Reports” chapter for more information. a
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Logging off Encompass
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If you were required to log in (that is, enter your user name) when
you started Encompass, use the Log Off command available through
the File button to fog off when you are finished using the software.

If you are the system administrator and have just set the system to
require users to log in, you can also use the command to log off and
display the log-in prompt. See “Using System Manager” in the
“Software Management” chapter later in this manual for more
information.

If you want to save any results that you have added to a report, be
sure to save the report before logging off Encompass. The report
display will be cleared when you log off. See “About reports” in the
“Using the Software Display” chapter and the “Opening and Saving
Spectra and Reports™” chapter for more information.

Follow these instructions to log off Encompass:
Click the File button and then choose Log Off from the menu.
The Log Into Encompass dialog box appears, and the system is ready

for another user to log in. See “Starting the software” earlier in this
chapter for information on logging into Encompass.




T

If your system has been set

to use macro mode, some of the
features shown are not available.
See “Macro mode” in the “Software
Management” chapter for details,

Using the Software Display

When Encompass starts, the window shown in the example below
appears. It contains a spectral display for viewing spectra, plus
buttons for performing operations and viewing information.

Spectral display Information button

JPotystyrena measred a5 a film

T
2560
Wavenumbers (cm-1)
Peak finding results for: Polystyrene measured as a fiim
Frequency: 399.20 - 4006.43, threshold: 2.306, sensitivity: £0.00

Peak finding result 1able:

Podé | + | A [ 5 | & [ 5T [ [

Onnifian. 1 WOLED 13/ 60 140274 114aznm | 7nnes | sosso ]

1
3500

Report Menu butlons Help button

Click for information about Encompass

Depending on the operation you are performing, other features can
appear in the window. For example, if you have a Nicolet IR100, a
keyboard appears when you are entering text during some operations.
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If you have a Nicolet IR200, the window has a title bar containing
buttons for changing the size of the window and closing the window.
Use these buttons just as you would in any Windows application. If the
window is not maximized, you can also drag its borders and corners to
change its size or drag its title bar to move it on the screen. See your
Windows documentation if you need help using these features.

If you have a Nicolet IR100 with the optional touch screen display,
the software responds when features are touched with one of the
provided styluses. You can store a stylus in the groove at the top of
the touch screen housing. Use the pointed end of the stylus as shown
below to choose buttons, set options, enter text and perform other
operations. See “Calibrating the touch screen” later in this chapter for
information on calibrating the touch screen for proper operation,

If you want to see information about Encompass, including the version
number of the software, click the button bearing the Encompass logo.
Choose Close when you are finished viewing the information.

The next sections explain how to use the sofiware display features.




Using the
menu buttons

Commands are available only when
they can be used. For example, the
Subtract command is available only
if two or more spectra are displayed.

Note

Some of the buttons in the Encompass window are “menu buttons,”
because a menu of related commands appears when you click the
button. For example, when you click the Process button, a menu of
commands related to data processing appears:

To choose a displayed command, click it.

When you choose some commands, a dialog box or other features
appear. These are covered in the sections explaining the particular
command later in this manual.

If your system has been set to use macro mode, the menu buttons are
not available. Instead, you perform operations by running macros.
See “Macro mode” in the “Software Management” chapter for more
information. a
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Using the
spectral display
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After you open or perform various operations on a spectrum, it
appears in the spectral display. The display includes an X-axis and a
Y-axis, with appropriate unit labels. (Multiple axes may appear
depending on how you have set up the display, See “Overlaying or
stacking spectra” in the “Software Management” chapter for details.)

' —Pofybt‘;renemeaswed as.a ﬁlm T
500
4,00
[0
g 200-
2,00+
wﬁ_ MM\J \»AA
500
Wavemmbers (cm 1

Y-axis X- axss

You can select a displayed spectrum for an operation, clear a
spectrum from the screen, or label features in a spectrum. These
features are explained in the next sections.

You can also change the way spectra are displayed by setting the
display options. These options are normally saved in a configuration
that also includes options affecting data collection, library searches
and printing. By opening a configuration, you can set the software
for your preferences in one step. See “Setting the display options”
and “Saving a configuration” in the “Software Management” chapter
for more information.




Selecting a spectrum

Zooming in
on a spectrum

Before you perform an operation on a displayed spectrum, select it
by clicking it or its title (if displayed). The spectrum is then
displayed in the color specified for the selected spectrum, typically
red. See “Specifying colors for displaying spectra” in the “Software
Management” chapter for more information.

You can zoom in on a portion of a spectrum in the spectral display to
see it better. Follow these steps:

1. Draw a box around the area in the spectral display that you
want to expand.

First point to a location for a corner of the box. Hold down the
mouse button and drag the pointer across the screen to the
desired location for the opposite corner. Then release the mouse
button. (If you have a touch screen, use a stylus to draw a box on
the screen.)

Here is an example showing a drawn box:

Polystyrens meastred a3 a film )

5.00

4.00

Absorbance
w
g

2,00 }.

g " MJ%

- ke dae
3500 3000 2500 2060 1500 1000
L Waverumbers €mely

Nicolet IR100 and Nicolet IR200 User’s Guide 31




2. Click inside the box,

The boxed portion of the spectrum expands to fill the spectral
display.

' Pofystyrers mosswred a3 a film
2,504

If more than one spectrum is displayed,

8
s s 5 1,50

all are expanded in a similar manner. g
1,00
0,50+

1 I T ¥ T T 1 ¥
3200 3150 MGG 30S0 3000 2950 2900 2850 2800
... Wavenumbers (crr1)

You can restore the spectrum to its original size and position by
using the Full Display command available through the View
button (see the next section).

32 Thermo Fisher Scientific




Zooming out

After you have zoomed in on a portion of a spectrum (see the
preceding section), you can use the Full Display command available
through the View button to zoom back out. The command displays
all the open spectra using the spectral region specified by Start
Frequency and End Frequency in the display options.

If Full Scale is selected in the display options, the Full Display
command places the highest point of each specirum at the top of the
spectral display (or the top of the spectrum’s pane if the spectra are
stacked) and the lowest point of each spectrum on the X-axis.

If Common Scale is selected in the display options, the Full Display
command displays all the spectra using the same Y-axis. The highest
point among all the spectra is placed at the top of the speciral display
(or the top of the spectrum’s pane if the spectra are stacked), and the
lowest point among all the spectra is placed on the X-axis.

See “Setting the spectral region to display” and “Displaying spectra
full scale and with a common scale” in the “Software Management”
chapter for more information.

Follow these instructions to use the Full Display command.:

Click the View button and then choose Full Display from the
menu.

The open spectra are displayed using the specified display limits.
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Labeling a spectrum
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Here is an example:
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Use the Annotation command available through the Process button
to label features in a spectrum. You can include the frequency
location of a peak or any other information you want the label to
show. You can also use the command to move or delete an existing
label, including those added with Peak Height, Peak Area or Find
Peaks available through the Analyze menu.

Labels you add will appear in the spectral display only if Show
Annotations is selected in the display options. See “Displaying
annotations” in the “Software Management” chapter for details.

Follow these steps to label the selected spectrum:

1. If desired, zoom in on the area around the peak or peaks you
want to label,

It can be easier to label a small peak or a peak that is very close
to others if you first zoom in on the area around it. See “Zooming
in on a spectrum” in the “Using the Software Display” chapter
earlier in this manual if you need help.




2.

3'

Click the Process button and then choose Annotation from
the menu.

A window appears showing the currently displayed portion of
the selected spectrum:
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If you don’t want the label to be connected to the spectrum
with a vertical line, turn off Connect To Spectrum,

Leave the option selected, or select it, if you want the label
connected with a line.

Click a location for the start of the label text.

Typically a location a little above the spectral feature of interest

is used. (In a % transmittance spectrum a location a little below
the feature is used.)
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A box appears at that location showing the X value. Here is an
example:

5,00
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The text is selected to allow you to edit if desired.

3. To accept the default text, click or press the Enter key (green
arrow key on a Nicolet IR100 software keyboard), To change |
the text, type the desired text and then click or press Enter. ‘m F

Try to keep your labels brief. If the text is too long to fit within —
the spectral display, the label will be truncated, "

If you delete all of the text, the label will be deleted when you
click or press Enter,
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The finished label is displayed perpendicular to the X-axis. Here
is an example:

Annolation R o _ N _ E
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4,001
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You can drag the label text (of any displayed label} to another
location if desired.

You can delete an existing label by clicking it, deleting all of the
text and then clicking or pressing Enter.

To add another label, repeat steps 3 through 5.

6. Choose OK.

Choose Cancel if you want to end the procedure without keeping
your changes.
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The labels appear in the spectral display if Show Annotations is
selected in the display options:
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Viewing information
about a spectrum

Use the Information button to see or enter information about the
selected spectrum. Here is an example:

Spectium Information
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You can edit the title of the spectrum in the Title box, or enter or edit
comments about the spectrum in the Comments box. If you have a
Nicolet IR100, click inside the text box to display the software
keyboard.

Below the title are the date the spectrum was collected and the
filename of the spectrum.

Information about how the spectrum was collected and processed

appears at the bottom of the window. Use the scroll bar at the right
to bring information into view.
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Clearing a spectrum
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If you want to add the information to the report, choose Add To
Report. See “About reports” later in this chapter for details about
working with repotts.

To specify the font for displaying text added to the report, set Font
Name and Font Size in the print options. See “Setting the print
options” in the “Software Management” chapter for details.

When you are finished viewing or entering information, choose OK,
or choose Cancel to cancel your changes.

Use the Clear Spectrum command available through the View button
to remove the selected spectrum from the spectral display. Follow
these steps:

L. Click the View button and then choose Clear Spectrum from
the menu.

If you have collected or changed the spectrum but have not yet
saved it, the prompt shown below appears, Otherwise, the
spectrum is cleared and the procedure is finished.

Since you cannot save a spectrum exported from a commercial
library, this prompt does not appear if you are clearing a commercial
library spectrum, a




2. Hyou want to save the spectrum, choose Yes, If you don’t
want to save it, choose No. If you want to cancel the clear
operation, choose Cancel,

If you choose Yes, the Save As dialog box appears allowing you
to save the spectrum, See “Saving a spectrum or report” in the
“Opening and Saving Spectra and Reports” chapter if you need
help. After you save the spectrum, it is cleared from the display,
and the procedure is finished.

If you choose No (or No To All), the spectrum is cleared and the
procedure is finished.

If you choose Cancel, the spectrum remains in the spectral

display, and the procedure is finished.

Clearing all the ~ Use the Clear All Spectra command available through the View button
to remove all the spectra from the spectral display. Follow these steps:

1. Click the View button and then choose Clear All Spectra from
the menu.

If you have collected or changed any of the displayed spectra but

have not yet saved them, the prompt shown below appears for the
first of these spectra. Otherwise, the spectra are cleared and the

procedure is finished.
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Since you cannot save a spectrum exported from a commercial
library, this prompt does not appear when you clear a commercial
library spectrum. a

2. If you want to save the indicated spectrum, choose Yes, If
you don’t want to save it, choose No; if you don’t want to
save it or any of the other spectra, choose No To All If you
want to cancel the clear operation, choose Cancel,

If you choose Yes, the Save As dialog box appears allowing you
to save the spectrum. See “Saving a spectrum or report” in the
“Opening and Saving Spectra and Reports” chapter if you need
help. After you save the spectrum, it is cleared and the procedure
continues with the next unsaved spectrum, if one exists. Respond
appropriately each time the prompt appears.

If you choose No, the spectrum is cleared and the procedure
continues with the next unsaved spectrum, if one exists. Respond
appropriately each time the prompt appears.

If you choose No To All, the indicated spectrum and all the
remaining spectra are cleared, and the procedure is finished.

If you choose Cancel, the spectrum remains in the spectral
display, and the procedure is finished.




USiﬂg the If you have a Nicolet IR100, a keyboard appears on the screen when
you need fo enter text for some operations. (If you have a Nicolet
software keyboar d TR200, the software keyboard does not appear since your computer
includes a keyboard for entering text.)

Note Ifyou are using an external keyboard with a Nicolet IR100, the
software keyboard does not appear. See “Using an external keyboard
with a Nicolet IR100” in the “Welcome” chapter for more
information. a
Follow these steps to display and use the software keyboard:

1. Click in the text box in which you want te enter text.

The software keyboard appears. Here is an example:

Number of scans;

Note The keyboard displayed by some features may have a somewhat
different appearance, but it is used in essentially the same way. a

The description at the top of the keyboard matches the name of
the feature for which you are entering text,
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2. Type the needed text by clicking characters on the keyboard.

If you make a mistake, you can use the left arrow key near the
upper-right corner of the keyboard to delete characters you have

typed. '

MMMMMM

To display a set of keys for typing international symbols and
letters, click the key labeled “ai1,” To return to the standard set of
keys, click the “ati” key again.

3. When you are finished, click the Enter key, the key that
shows a green arrow.

The keyboard is removed from the screen and the text you typed
appears in the text box. —_

If you want to cancel the operation and not use the text you e
typed, click the Esc key or the Close button (labeled “X”) in the
upper-right corner of the keyboard window.

If you click the Enter key and then decide to change the text you just
entered, you must first do either of two things before you can display =
and use the keyboard again for that text box: You can use another
feature in the dialog box or window and then click in the text box, or
you can display the keyboard by clicking in another text box, close
the keyboard, and then click in the text box whose text you want to
change. a




About reports

After you perform any of the following operations with commands
available through the Analyze button, you can click the OK button to
add the results of the operation to a report that you can display below
the spectral display (see the next section for instructions).

* Find peaks with the Find Peaks command.

+ Measure the height of a peak with the Peak Height command.
*  Measure the area of a peak with the Peak Area command.

» Search a spectral library with the Search Library command.

* Compare spectra with the Compare command.

You can also add information about a spectrum to the report by
choosing Add To Report in the Spectrum Information window. See
“Viewing information about a spectrum” earlier in this chapter for
details,

If you have a Nicolet IR100 and have purchased additional spectral
libraries from us on a flash memory card, you can display a list of
the libraries contained on the card in the report. See “Viewing a list
of the libraries contained on a flash memory card” in the “Software
Management” chapter for details.
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Here is an example showing a report displayed in the Encompass
window:

 Encompass
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Each time you perform an operation and add its results to the report,
they appear at the end. When needed, a scroll bar at the right side of
the report lets you scroll results into view.

To specify the font for displaying text added to the report, set Font
Name and Font Size in the print options. See “Setting the print
options” in the “Software Management” chapter for details.

The next sections explain the things you can do with reports.




Displaying or
hiding the report

Clearing the report

Printing the report

If the report is not currently displayed, you can display it by clicking
the View button and choosing Show Report.

The name of the command then changes to Hide Report. Click the
View button and choose Hide Report if you want to remove the
report from the display.

To clear the information from the report, click the View button and
then choose Clear Report.

All of the results in the report will be deleted, so be sure you want to
clear the report before choosing the command.

You can use the Print command available through the File button to
print the report on paper. To set the options that control how the report
is printed, use the Print Options command available through the Setup
button. See the “Printing Spectra and Reports” chapter and “Setting
the print options” in the “Software Management” chapter for details.
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Saving and
opening repotts

Important

Note
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You can use the Save command available through the File button to
save the report (in plain text format) in a file that can be opened
later. Use the Open command available through the File button to
open a saved report. If you open a report, any results you add will be
added to that report. To delete a saved report, use the Delete
command available through the File button.

If you don’t save the report, the information it contains will be lost
when you exit or log off Encompass. a

For more information see “Opening a spectrum or report” and
“Saving a spectrum or report” in the “Opening and Saving Spectra
and Reports” chapter, and “Deleting a file or folder” in the
“Software Management” chapter.

Since reports are saved as text files (having the extension .TXT), you
can open and edit a saved report using Notepad, WordPad,
Microsoft® Word or other programs that open text files. Since a text
file does not contain formatting information, a report you open in
another program may look different from how it looked in the
Encompass window, a




Calibrating
the touch screen

If you have a Nicolet IR100 with a touch screen, it was calibrated for
accuracy at our factory, If you ever notice that the software does not
respond as expected when you touch a feature—for example, you
find that you must touch a short distance away from a button to
make it respond—the screen should be recalibrated. Follow these
steps:

1. Touch the Setup button and then choose System Manager
from the menu.

System Manager appears. For more information about System

Manager, see “Using System Manager” in the “Software
Management” chapter.

9. Touch the Calibrate Screen button and then follow the
instructions that appear on the screen.

3. When the calibration is finished, choose OK to close System
Manager.
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S Software Management

This chapter covers software management, an aspect of using
Encompass normally handled by a system administrator, If you are a
user who is not responsible for software management tasks, you can
skip this chapter.

Encompass software management can involve three main parts:

Software security — This is used by the system administrator to
control who uses the software. Through System Manager, the
administrator can require that users log in by entering a user name
before using Encompass.

_______ Note  When you first use the software, no security is set up, Use System
Manager available through the Setup button if you want to set up
software security. a

R Configurations — These contain option settings that determine how

spectra are displayed and how other software features operate.
— Setting up and saving different configurations saves the time it
would take to set many individual options each time different
settings were needed for a procedure.

The system administrator can allow users the freedom to set options
and use any saved configuration, or limit users to particular
configurations, without the ability to change option settings.

Maero mode - If you purchased Encompass Macros, macro mode
can be selected by the system administrator to give users access only
to macros that perform approved tasks, rather than having access to
the menu buttons and commands.
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Note  Encompass Macros lets you create, edit, run and test macros when
the software is not in macro mode. See “Using macros” later in this 1
chapter and the Encompass Macros User's Guide for more
information. a

The next sections explain how to perform these software .
management tasks:

* Set the options that affect the spectral display, data collection,
library searches and printing. See “Working with
configurations.”

* Open and save configurations. See “Opening a configuration”
and “Saving a configuration.”

* Set up sofiware security, including control over which (-
configurations or macros are available to users, See “Using
System Manager.”

* Use macros. See “Using macros.” —

In addition, this chapter explains how to perform these other tasks
related to software management:

* Delete a file containing a spectrum, report, configuration or
nacro, or a folder (on a Nicolet IR100 only). See “Deleting a file
or folder.”

* Set up networking for a Nicolet IR100. See “Setting up .
networking for a Nicolet IR100.” -

If you have a Nicolet IR100 and wish to use flash memory cards to

store files, be sure to read the last section of the chapter, “Using
flash memory cards.”
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Important We recommend that you routinely back up your spectral data,
macros and other important files. Be sure to do this before you
install a new version of Encompass. Depending on your system, you
can use flash memory cards, a network or other types of storage
media for this. When you are saving an important file, consider
saving an extra copy in a location other than the internal flash
memory or hard disk. To back up files that you saved carlier, open
them and then save them in an external location. See “Backing up a
macro” in the “Editing a Macro” chapter of the Encompass Macros
User's Guide for instructions for backing up macros. a
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Working with
configurations

Thermo Fisher Scientific

Configurations contain options set using the following commands
available through the Setup button;

* Display Options
*  Collect Options
*  Search Options
*  Print Options

The options determine how spectra are displayed and how other
software features operate, The next sections explain how to set the
options and how to open and save configurations that contain your
settings.

For information on controlling user access to configurations or to the
options commands, see “Using System Manager” later in this
chapter.

Use the Display Options command available through the Setup
button to set the options that determine how spectra are displayed.

If the display option settings you need are already saved in a
configuration, you can set the software in one step by opening the
configuration. After you use Display Options to set the software for
your preferences, you can save your settings in a configuration that
can be opened later, See “Opening a configuration” and “Saving a
configuration” later in this chapter for details.




Follow these steps to set the display options:

1. Click the Setup button and then choose Display Options from
the menu.

The display options appear:

Disptay Options

2. Set the options as desired.

See the next sections for detailed instructions.

3. Choose OK.

Nicolet IR100 and Nicolet IR200 User’s Guide 55




56

Displaying the ~ Turn on Show Spectrum Titles if you want to display the titles of all
titles of spectra  the open spectra, with each title shown in the same color as the {
corresponding spectrum.

After you turn on Show Spectrum Titles, you can specify a font for
displaying the titles. Follow these steps: A

1. Click the Font button,

The Font dialog box appears:

AaBhCeDdEeFfagHRTITKKLIMM

2. Select a font from the Font Name drop-down list box.

3. Select a font size from the Font Size drop-down list box,

4, Choose OK,
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Displaying annotations

Overlaying or
stacking spectra

Turn on Show Annotations if you want spectra to be displayed with
any annotations you have added. These annotations include those
added with the Annotation command available through the Process
button or with the Peak Height, Peak Area or Find Peaks commands
available through the Analyze button. See “Labeling a spectrum” in
the “Using the Software Display” chapter and “Measuring the height
of a peak,” “Measuring the area of a peak” and “Find peaks” in the
“Analyzing Spectra” chapter for more information.

You can overlay spectra in the spectral display or “stack” them so
that they appear above one another. Overlaying spectra makes it easy
to see differences in their spectral features.
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Overlaid spectra
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Stacking spectra in their own “panes™ is useful when you are
comparing spectra that are significantly different.

Stacked spectra

If you want to stack spectra, select Stack Spectra. Type the
maximum number of spectra you want visible at one time in the
Number Of Stacked Spectra text box. If you have a Nicolet IR100,
click inside the text box to display the software keyboard. If more
spectra are open than can be displayed at one time, a scroll bar
appears at the right side of the spectral display so that you can scroll
spectra into view.

If you want to overlay spectra, turn off Stack Spectra,
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Displaying spectra full scale ~ Specify the type of scale to use for displaying spectra by selecting
or with 2 common scale  Full Scale or Common Scale in the Spectral Display box.

If you select Full Scale, the spectral region specified by the Start
Frequency and End Frequency text boxes in the Spectrum box is
displayed, with the highest point of each spectrum at the top of the
spectral display (or the top of the spectrum’s pane if the spectra are
stacked) and the lowest point on the X-axis. See “Specifying the
spectral region to display” later in this chapter for information about
setting the frequencies,

Note  These display limits are also used if you later zoom in a portion of a
spectrum and then use the Full Scale command available through the
View button to zoom out. See “Zooming in on a spectrum” and
“Zooming out” in the “Using the Software Display” chapter for more
information. a

If you select Common Scale, all the spectra are displayed using the
spectral region specified by the Start Frequency and End Frequency
text boxes and with the same Y-axis scale. (The scale is adjusted so
that all the peaks in all the spectra are visible.) This makes it easy to
compare the relative intensities of peaks.
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Displaying specira
in % transmittance
or absorbance

Thermo Fisher Scientific

Use Y-Axis Format to specify the Y-axis units for displaying sample
spectra. Click the down arrow button to display a list of available
units, and then click the desired units.

Percent transmittance units show the relative amount of infrared
energy transmitted through a sample, Here is an example:
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Note

Absorbance units show the amount of infrared energy absorbed by a
sample. Here is an example:
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Spectrum in absorbance

You should normally display spectra in absorbance before
performing these tasks:

*  Subtracting one spectrum from another.
* Correcting the baseline of a spectrum,
¢ Measuring the area of a peak.

Data displayed as an intetferogram (with the Y-axis in volts and the
X-axis in data points) cannot be converted to absorbance or

% transmittance with Y-Axis Format. Interferograms are normally
used only for maintenance and service procedures. a
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Specifying the
spectral region to display

Start frequency: I4OUU-UD
End frequency: |4DD.UO |

Thermo Fisher Scientific

You can display spectra across their entire X-axis range or display

only a particular spectral region. A spectral region is a portion of a
spectrum that is between two specified X-axis values. A displayed

region fills the spectral display, making spectral features larger and
easier to see. Here is an example:
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To specify the spectral region to display, type the starting and ending
frequencies (X values) in the Start Frequency and End Frequency
text boxes. If you have a Nicolet IR100, click inside the text box to
display the software keyboard.

You can change the displayed spectral region by zooming in on an
area within the spectral display or by using the Full Display
command available through the View button. See “Zooming in on a
spectrum” and “Zooming out” in the “Using the Software Display”
chapter for details.




Specifying colors  Displaying spectra in different colors makes them easier to see,
for displaying spectra especially when they are ovetlaid. The Colors box shows the colors
" cutrently selected for displaying the selected spectrum, spectra that
are not selected, and the background of the spectral display.

%

The color of the selected spectrum is important, since it indicates
which of the displayed spectra will be affected by operations you
perform, Typically red is used for this.

Spectra that are not selected are displayed using the other colors, in
the order shown as spectra are added to the display. After a spectrum
is displayed using the last color (Spectrum 10), the assignment of
colors starts again with the first color (Spectrum ), The maximum
number of spectra that can be displayed at one time is ten.

If you want to change a color, follow these steps:

1. Click the color in the Colors box that you want to change.

2. Click the desired color in the palette of available colors.
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Setting the data
collection options
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Thermo Fisher Scientific

The color of the spectrum or display background changes to the
color you selected.

Use the Collect Options command available through the Setup button
to set the options that control how spectra are collected.

If the data collection option settings you need are already saved in a
configuration, you can set the software in one step by opening the
configuration. After you use Collect Options to set the software for
your preferences, you can save your settings in a configuration that
can be opened later. See “Opening a configuration” and “Saving a
configuration” later in this chapter for details.

After you set the options, you can use the Background and Sample
commands available through the Collect button to collect spectra. See
“Collecting a background” and “Collecting a sample spectrum” in the
“Collecting Spectra” chapter for details.

Follow these steps to set the data collection options:

1. Click the Setup button and then choose Collect Options from
the menu.

The data collection options appear:

Collect Options
| Sample — ‘Background — —
' Nurrber of scans: !32 ; ] Number of scans: 132

Data format: [Spectrum ] ||| ¥ show background after collection

Save Spechum
Resolution: |8.0 X
Ao IV Autp save
Gamn; 11 jv WV Auta increment filename
Maximize: |Signal *] | Auto save basa name:
Start frequency; [4000.00 [PoLy
End frequency: ]400.00 ‘ Browes I

¥ Prompt for user name e
¥ Prorapt for spectrum title

——



Setting the number of scans

Specifying the format
of the collected data

Spectum

2. Set the options as desired.

See the next sections for detailed instructions.

3. Choose OK.

Use Number Of Scans in the Sample box and Background box to
specify the number of scans to collect during sample and background
data collections, respectively. A single scan produces one
interferogram. (An interferogram is the collected data before it is
processed into a spectrum.) In a typical experiment 32 scans are
performed. (Multiple scans are “coadded” to produce one
interferogram.)

Type the desired value in the Number Of Scans text box. If you have
a Nicolet IR100, click inside the text box to display the software
keyboard.

Increasing the number of scans reduces the noise level and increases
the sensitivity.

Use Data Format in the Sample box to specify the format of the
collected data. Click the down arrow button to display a list of
available settings, and then click the desired setting,

* Ifyou select Spectrum, the data will be processed info a sample
spectrum or background spectrum, depending on which type of
spectrum you collect.
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the background
after it is collected
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Setting the resolution

Thermo Fisher Scientific

In Encompass a sample spectrum can be displayed with the
Y-axis in absorbance units or % transmittance units; the X-axis
is always in wavenumbers. You can convert an absorbance
spectrum to % transmittance, and vice versa, by using the
Display Options command available through the Setup button,
See “Displaying spectra in absorbance or % transmittance”
earlier in this chapter for more information, including examples.

* Ifyou select Interferogram, the collected data (the interferogram)
will not be processed into a spectrum, When you display an
interferogram, the Y-axis is in volts and the X-axis is in data
points. Interferograms are normally used only for maintenance
and service procedures.

Turn on Show Background After Collection if you want background
spectra to appear in the spectral display after they are collected.
Regardiess of whether a collected background is displayed, it is
placed in memory so that it can be used to ratio sample spectra,

Use the Resolution option to set the spectral resolution of the data
you collect. It determines how close two peaks can be and still be
identified as separate peaks.

The smaller the resolution value, the higher (better) is the resolution.
Increase the resolution (use a smaller value) when you need to
distinguish narrower bands.

Set the resolution only as high as needed to differentiate peaks of
interest and give good search results. Setting the resolution higher than
required will not provide more information and can result in increased
noise. Also, the higher the resolution, the longer it takes to collect the
data and the more disk space or memory that is required to save the
data.
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Setting the signal gain

Important

Maximizing the detector
signal or the resolution

Typically resolutions of 8 or 4 wavenumbers are used for solid and
liquid samples. You must collect your sample and background
spectra using the same resolution,

To set the resolution, click the down arrow button to display a list of
available settings, and then click the desired setting.

Use the Gain option to set the signal gain for sample and background
data collection, The available settings are 1 and 4. The gain
determines how much the detector signal is amplified electronically,
making it larger relative to the level of electronic noise. Amplifying
the signal—by setting Gain to 4—can be helpful when the signal is
weak, such as when you use an ATR sampling accessory. Gain is
normally set to 1 when an accessory is not being used.

To set the gain, click the down arrow button to display a list of the
available settings (1 and 4), and then click the desired setting.

Do not use a setting of 4 if “clipping” of the signal occurs. A clipped
signal appears as a flattened interferogram peak at +10 or -10 volts
in the Diagnostics window. See the “Diagnostics” chapter for more
information. a

Use the Maximize option to specify whether to maximize the
detector signal or the resolution. Normally you should use the Signal
setting. Select Resolution only if the resolution needs to be 1.0
wavenumber or better to resolve the peaks in your sample spectra.

To set this option, click the down arrow button to display a list of
available settings, and then click the desired setting.
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Prompting for a user name

Prompting for
a spectrum title

Thermo Fisher Scientific

Specify the spectral range (X-axis range) of the data you will collect
by typing starting and ending X values in the Start Frequency and
End Frequency text boxes. If you have a Nicolet IR100, click inside
the text box fo display the sofiware keyboard, The starting value
should be larger than the ending value to reflect the way spectra are
normally displayed when the X-axis is in wavenumbers,

Typically FT-IR spectra are collected using the entire mid-infrared
range, 4,000 to 400 wavenumbers. You can set the system o collect
data in a smaller range if you are interested in just a particular
spectral region or are using an ATR accessory with a limited spectral
range. Using a smaller range does not decrease the time needed to
collect spectra, but it does reduce the amount of disk space required
to save spectra,

If you want to be prompted to enter a user name during data
collection, turn on Prompt For User Name. If you later select the
collected spectrum and click the Information button, the user name
will appear in the “DATA PROCESSING HISTORY” section in the
Spectrum Information window. See “Viewing information about a
spectrum” in the “Using the Software Display” chapter for details.

If you want to be prompted to enter a title for the spectrum being
collected, turn on Prompt For Spectrum Title, The title will appear in
the spectral display when you display the spectrum if Show Spectrum
Titles is selected in the display options. You will be able to change the
title later if desired by using the Information button. See “Displaying
the titles of spectra” and “Viewing information about a spectrum” in
the “Using the Software Display” chapter for more information,

If Prompt For Spectrum Title is turned off, collected spectra will be
titled with the current date and time, If a base name is entered in the
Auto Save Base Name text box (see the next section), the base name
will appear after the date and time.




Saving collected
spectra automatically

Important

If you want spectra you collect to be saved automatically after
collection, turn on Auto Save. Then type the desired filename
(without the extension) in the Auto Save Base Name text box, or use
the Browse button to locate and select a file whose name you want to
use (the existing file will be overwritten). (If you have a Nicolet
IR100, click inside the text box to display the software keyboard for
typing a filename.) If Prompt For Spectrum Title is turned off (see
the preceding section), the name you specify will appear after the
date and time in the spectrum title,

If you want the spectra saved in a location other than the default
directory (Encompass\Spectra), type the pathname of the location or
use the Browse button to specify a path. You can use this technique
to save spectra in a network location, or on a flash memory card (on
a Nicolet IR100 only).

If you have a Nicolet IR100, save spectra only in directories within
the Encompass, Storage Card or Network directories (if present).
Spectra saved in other directories will be lost when you turn off the
spectrometer power, See “Specifying a network path for opening and
saving spectra or reports” later in this chapter for more information
on saving spectra and reports on a network. a

If Auto Increment Filename is off, each time you collect a spectrum,
it will be saved automatically using the specified filename,
overwriting any previously saved file having that name.

To prevent the overwriting of automatically saved files, turn on Auto
Increment Filename. This appends a four-digit number to the base
name, Each time you collect a spectrum, the number increases by one
when the file is saved. For example, if the base name is “POLY,” a
series of four automatically saved spectra will have these filenames:

POLY0000.SPA
POLY0001.SPA
POLYO0002.SPA
POLY0003.SPA
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If have a Nicolet IR100 and want the spectra saved on a flash
memory card, be sure to install the card in the flash memory card
slot on the front of the spectrometer before you begin collecting
spectra.

Important  Flash memory cards are sensitive to static electricity. When handling
them, always follow the precautions given in “Using flash memory
cards” later in this chapter. a

Sefting the ~ Use the Search Options command available through the Setup button
lib rary seat cho ptions to set the options that determine how library searches are performed.

If the search option seftings you need are already saved in a
configuration, you can set the software in one step by opening the
configuration. After you use Search Options to set the software for
your preferences, you can save your settings in a configuration that !
can be opened later. See “Opening a configuration” and “Saving a "
configuration” later in this chapter for details.

After you set the options, you can use the Search Library command -
available through the Analyze button to perform a search. See '
“Searching a spectral library” in the “Analyzing Spectra” chapter for .

A =
details.
Follow these steps to set up a library search: e
1. If you have a Nicolet IR100 and the libraries you want to

search are on a flash memory card, insert the card into the

flash memory card slot on the front of the spectrometer. b

Important  Flash memory cards are sensitive to static electricity. When handling -
them, always follow the precautions given in “Using flash memory —
cards” later in this chapter. a e

See “Using flash memory cards” later in this chapter for an
illustration showing how to insert the card.
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2. Click the Setup button and then choose Search Options from
the menu,

The library search options appear. Here is an example:

Correlation coefficlent

3. Set the options as desired.

See the next sections for detailed instructions.

4, Chooese OK.
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Specifying the
search algorithm

72
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Use the Algorithm option to specify a search algorithm. It determines
how a spectral search is carried out mathematically. Two algorithms
are available:

The correlation coefficient algorithm is recommended for most
applications. It normally gives the best results when few of the
spectra in the library are very similar to the sample spectrum, The
algorithm also removes any effect of offset in the unknown spectrum,
thus eliminating the effects of baseline variation.

The Euclidean distance algorithm gives the best results when you
are searching a library that contains a number of spectra that are very
similar to the sample spectrum. The algorithm is also less sensitive
than the correlation coefficient algorithm to noise. This makes the
Euclidean distance algorithin the better choice when you are
searching noisy spectra,

To select an algorithm, click the down arrow button to display a list
of available algorithms, and then click the desired algorithm,




Selecting the The libraries that are available for searching are listed alphabetically
libraries to search by title in the Available Libraries box. Here is an example:

4 Aldrich Condensed Phase Sample... SEADO7D
|| Example Library 51303

To include a library in a search, select it in the list and then click the
Add button. You can include all of the listed libraries in one step by
clicking the Add All button. The added libraries appear in the
Libraries To Search box. Here is an example:
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Specifying the
number of matches

Setting the print options
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If you have a Nicolet IR200, you can select more than one library at
a time: Hold down the Shift key on the keyboard and select the first
and last library in a sequence to select the entire sequence, or hold
down the Ctrl key and select any libraries in the list, a

You can remove an added library by selecting it and clicking the
Remove button. (If you have a Nicolet IR200, you can remove more
than one library at a time by using the techniques described in the
Note above.)

Specify the number of library matches you would like found for the
unknown spectrum by setting Number Of Matches. You can type a
number in the text box or click the up and down arrow buttons to
change the number. If you have a Nicolet IR100, click inside the text
box to display the software keyboard. Use a number just large enough
to include all the spectra you expect to be similar to the unknown or
the number of specira you would be interested in viewing.

Use the Print Options command available through the Setup button
to set the options that control how spectra and reports are printed.
After you set the print options, use the Print command available
through the File button to print these items. See the “Printing Spectra
and Reports” chapter for details. For information about reports, see
“About reports” in the “Using the Software Display” chapter,

Your font name and font size settings will also be used to display
information you add from the Search Results window, the Compare
Results window or the Spectrum Information window fo the report.

If the print option settings you need are already saved in a
configuration, you can set the software in one step by opening the
configuration. After you use Print Options to set the software for
your preferences, you can save your settings in a configuration that
can be opened later. See “Opening a configuration” and “Saving a
configuration” later in this chapter for details.




Follow these steps to set the print options:

1. Click the Setup button and then choose Print Options from
the menu,

The print options appear:

Print Options

AaBbCcDdEeFfGgHhliJjK

The appearance of this dialog box varies slightly depending on
the model spectrometer you have.

If you want to print spectra, turn on Include Spectral Display
in the Spectra box, If you want the spectral display and

report printed on separate pages, turn on Print Spectral
Display On Separate Page.

If you choose not to print the spectra, only the report (if one
exists) will be printed.
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If you selected Include Spectral Display in the Spectra box,
use the options in the Print Order box to specify the order in
which to print the spectra and the report (if one exists).

Select Report, Spectra to print the report fitst, or select Spectra,
Report to print the spectra first. These options are not available if
Include Spectral Display is turned off,

Specify the paper orientation by selecting Portrait or
Landscape in the Paper Orientation box,

When you make a selection, the small image of a piece of paper to
the right shows how printed items will be oriented on the paper.

Specify the font for printing text.

Use the Font Name and Font Size drop-down list boxes to select
a font and a text size. Click the down arrow button to display a
list of available settings, and then click the desired setting. A text
example showing the selected font and size appears in the
Sample box.

Your settings will also be used to display information you add
from the Search Results window, the Compare Results window
or the Spectrum Information window to the report.

If you have a Nicolet IR100 and want to change printers, use
the Network Printer Path features as explained in the next
section.

If you have a Nicolet IR200, you can specify a printer in the
Print dialog box when you use the Print command available
through the File button,




Specifying a different
printer on a Nicolet IR100

Note

Note

7. When you are finished setting the print options, choose OK.

If you have a Nicolet IR100 that is connected to a network, the
currently specified network printer path is shown in Network Printer
Path text box in the Print Options dialog box. Follow the steps below
if you want to specify a different printer for printing your spectra and
reports.

If you want to print using only a printer connected directly to the
spectrometer, no special setup is required. Skip this section. a

1. Click the Setup button and then choose Print Options from
the menu,

The print options appear.

2. Specify the desired printer path.

If you know the path, you can type it in the Network Printer Path
text box. The path must be a shared network resource expressed
in the following general form:

\computername\sharname

Ethernet connectors must be used to connect the computer to the
network, and the computer must be properly set up in the network
domain. Contact your system administrator if you nced help. See
“Setting up networking for a Nicolet IR100” later in this chapter for
more information. a

The software keyboard appears when you click inside the text
box. When you are finished, go to step 3.
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If you want to browse to find a printer, click the button to the right
of the text box. If you know the name of the computer, you can
first specify it by typing in the text box two back slashes followed
by the computer name; for example, \LAB. The Select Printer
dialog box appears, and the system looks for resources on the
network. (This may take a few minutes.)

Browsing for a printer without first entering the computer name is
not available for peer-to-peer networks. a

Belect" rinter

Network!

Browsing..,

Path to selected printer:

|

[ oK H Cancel

If your system is connected to a network, you may be prompted to
enter a Windows network user name and password (these are
independent of the Encompass user names and administrator
password). Respond appropriately using the software keyboard that
appears. Contact your system administrator if you need help. a

—TITW



When the found drives are listed in the Network box, locate and
select the desired printer. To open a drive to see the available
printets, click the + sign next to the computer icon for that drive.

Note  Depending on whether the drive is password-protected, you may be
prompted to enter a Windows network user name and password.
Respond appropriately using the software keyboard that appears. a

Here is an example showing the printers available through a
drive that has been opened:

E-]g WLAB

. (5 HPLI2100TN
¢ HPB100
(& HPLaser)
¢ HPLIB100PS
¢S HPLIBOOOPS

When you select a printer, its path appears in the Path To The
Selected Printer text box, Here is an example:

3. Choose OK.
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Opening a configuration
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Use the Open Configuration command available through the Setup
button to open a configuration that was previously saved. (See
“Saving a configuration” later in this chapter for details.) Opening a
configuration sets the software options in one step. These options
include those set with the Collect Options, Display Options, Print
Options and Search Options commands available through the Setup
button, The use of these commands is explained earlier in this
chapter.

Follow these steps to open a saved configuration:

1, Click the Setup button and then choose Open Configuration
from the menu,

A dialog box appears showing the available configuration files.
2. Click the file you want to open.
3. Choose OK {on a Nicolet IR100) or Open {on a Nicolet

IR200).

The software is set according to the options in the opened
configuration.

Click the button labeled “X” (on a Nicolet IR100) or choose
Cancel (on a Nicolet IR200) if you want to cancel the operation.




Saving a configuration After you have set the software options, use the Save Configuration

command available through the Setup button to save your settings in
: a configuration that can be opened later. (See “Opening a
configuration” earlier in this chapter for details.) The saved options
include those set with the Collect Options, Display Options, Print
Options and Search Options commands available through the Setup
button. The use of these commands is explained earlier in this
chapter.

Whenever you save a configuration that you consider important, we
recommend making a backup copy of the file. (Save an additional
copy of the file using a different filename.) This will protect you
from losing the configuration in case the original file is accidentally
changed or deleted.

You can delete a saved configuration by using the Delete command
available through the File button. See “Deleting a file or folder” later
in this chapter for details.

Follow these steps:

1. Click the Setup button and then choose Save Configuration
' from the menu.

The Save As dialog box appears.

2. Type a filename for the configuration in the text box.

If you have a Nicolet IR100, click inside the text box to display
the software keyboard.

It is not necessary to include an extension. The extension .CFG
will be automatically appended to the name you type.

Do not save the file in a directory other than the default directory
(Encompass\Configs).
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3. Choose OK (on a Nicolet IR100) or Save (on a Nicolet
1R260).

Click the button labeled “X” (on a Nicolet IR100) or choose
Cancel (on a Nicolet IR200) if you want to cancel the operation.

If you entered a filename that is already in use, a message asks
you whether to replace the existing file. Here is an example:

Choose Yes to replace the file, or choose No to return to the Save
As dialog box, where you can enter a different filename.




Using
System Manager

System Manager lets you control how Encompass, and thus the
spectrometer, is used by other users. Typically an administrator
responsible for the spectrometer sets up the system so that users
must log in before using the software. The administrator can specify
which configurations are available to users. If the software includes
Encompass Macros, the administrator can set the system so that
users have access only to macros that perform approved tasks, rather
than having access to the menu buttons and commands. See the
Encompass Macros User’s Guide for complete instructions for
creating and saving macros.

If you have a Nicolet IR100, you can use System Manager to
connect it to a network. If you have a Nicolet IR200, your network
administrator can connect its computer to a network in the same
manner as any other computer running Windows.

If Require Log-In is selected in System Manager, System Manager is

available only if you logged in as the administrator and entered the
required password,
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Follow these steps to use System Manager:

1. Click the Setup button and then choose Systemn Manager
from the menu.

System Manager appears showing the current system seftings.
Here is an example:

System Manager -

The appearance of this diatog
box varies slightly depending on
the model spectrometer you have. Process sampla
R oo o

The availability of features in System Manager changes when o
you change the settings.
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2. If you want to require users to log in before using
Encompass, turn on Require Log-In and then select a mode
in the Log-In Modes box.

Logging in involves entering a user name and may require
selecting a configuration or macro when the software starts, If
you don’t require that users log in, all features of the software
will be available to everyone. If you turn off Require Log-In, go
to step 4.

If you turn on Require Log-In, you can specify a different system
manager password {explained in the next step) and must select
one of three modes in the Log-In Modes box. These modes offer
different levels of control over which features will be available
to users:

The All Menus Available setting gives users access to all the
features of the software except System Manager and these
buttons in the Library Organizer: Info (for libraries),
Compress and Delete (for libraries and library spectra).

If you purchased Encompass Macros and want to require
users to perform operations only with specified macros,
select Macro Mode Only and then specify the macros. The
menu buttons and commands will not be available to users if
you select this mode,

The Available Macros box lists the macros that have been
created and saved. T'o make some of these available to users,
select them and then click the Add button to add them to the
list of macros in the Macros Available At Log-In box. You
can click the Add All button to add all of the saved macros to
the list. To remove a macro from the Macros Available At
Log-In box, select it and then click the Remove button.
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* If you want to require users to use only specified :
configurations, select Specified Configurations Only and (o
then specify the configurations. The configurations contain '
option settings that affect collecting and displaying spectra,
printing, and searching spectral libraries. Users will not be ;
able to change the settings within a configuration. All —
software features will be available except those accessed :
through the Setup button, and the Library Organizer
command accessed through the Analyze button.

The Available Configurations box lists the configurations
that have been saved, To make some of these available to
users, select them and then click the Add button to add them
to the list of configurations in the Configurations Available
At Log-In box. You can click the Add All button to add all of
the saved configurations to the list. To remove a
configuration from the Configurations Available At Log-In
box, select it and then click the Remove button.

Regardless of which operation mode you select, the system e
administrator can always have access to every software feature,
including System Manager, by simply entering the system __
manager password when logging in, s

3. Change the administrator’s password if desired,

To do this, type the current password in the Current text box,

type a new password in the New text box, and then type the new b
password in the Confirm text box. If you have a Nicolet IR100,
click inside the text box to display the software keyboard. If you
forget or lose the administrator’s password, contact Technical
Support at one of the numbers given in the “Questions and
concerns” section in the “Welcome” chapter for assistance.
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Setting up networking
for a Nicolet IR100

Note

When you first use the software, no administrator password exists.
To establish an initial password, type a space in the Current text box
to make the New and Confirmed text boxes available, and then type
the desired password in the New and Confirm text boxes, as
described above. a

If you accidentally type an incorrect password, the software
informs you and allows you to reenter the password.

4. If you have a Nicolet IR100 and want to set up its network
connection, use the Advanced button as explained in the next
section.

The Advanced button is available only if you have a Nicolet
IR100.

5. When you are finished using System Manager, choose OK.

Choose Cancel if you want to cancel your changes. {Changes
you made with the Advanced button are not canceled.)

If you have a Nicolet IR100 and want to connect it to a network, use
the Advanced button in System Manager to set the options that
establish the connection. (If you have a Nicolet IR200, your network
administrator can connect its computer to a network in the same
manner as any other computer running Windows.)

Depending on the amount of traffic handled by your network, the
screen of the Nicolet IR100 may sometimes flicker. This is caused
by the network sending the Nicolet IR 100 data packets from various
network computets not needed for its operation. You can solve this
problem by installing a network switch hub, an intetligent device
that reads incoming data packets and then routes them appropriately.
Over time it learns how your network functions and stops sending

the unneeded data to the spectrometer. a
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Windows networking
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It is possible to connect the Nicolet IR100 to a wireless network.
This requires that a wireless network bridge be connected to the
Ethernet pott of the spectrometer. The type of network bridge must
be compatible with the wireless network already set up, You can
connect the spectrometer to an existing network in infrastructure
mode or to another computer in a peer-to-peer, ad-hoc mode. Both
network types require a wireless access point in the network. Select
a network bridge that can be set up through a network browser. Set
up the network bridge on another computer, and then connect it to
the Nicolet IR100. Set the network seftings by using the Advanced
button in System Manager, Follow the instructions provided by the
manufacturer of the network bridge, or consult your network
administrator to set up the network correctly.

The following sections explain how to...

* Setup conventional Windows networking,
* Setup peer-to-peer networking,
*  Specify a network path for opening and saving spectra or reports,

Follow the steps below to set up conventional Windows networking
for your Nicolet IR100. Typically this type of networking is used for
networks that include multiple domains and one or more servers.
Since setting up networking requires specialized knowledge, we
recommend that it be performed by your network administrator.

1. Click the Setup button and then choose System Manager
from the menu,

System Manager appears,




2. Click the Advanced button.

The Advanced Options dialog box appears. Here is an example:

Identification ]Lgt\;uT'kgSe!tngs ]

User nams: Attached network paths:
[ Shortcut | Network path =R

Demain!
]MY_DOMAIN

System date and time:
[or1r0 []frzasosem B [ pa., (|

(= Il ==

3. Type your user name in the User Name text box on the
Identification tab,

The name must be one that can be recognized by the network.

4, Type the name of the network domain to which you want to
connect in the Domain text box.

5. Use the System Date And Time features to specify the
current date and time.
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6. On the Network Settings tab select an IP address option.

Here is an example showing the Network Settings tab:

Advanced Options

Each system connected to the network needs a unique numerical
IP (Internet Protocol) address.

L ]

If the network has a DHCP server and you want it to assign
the IP address automatically, select Obtain An IP Address
Via DHCP. When you connect to the network, it will assign
your system an IP address that is used only for the duration
of that connection.

If you want to specify a fixed IP address, select Specify An
IP Address. Then type the address in the IP Address text box
and the subnet mask in the Subnet Mask text box. The subnet
mask tells the network how much of the IP address is
controlled by the network router. Here is an example:

I 255.255,255.0




100

The IP address setting and other settings on this tab will be saved
in the system registry.

Type the addresses of the primary and secondary WINS
name servers in the Primary WINS and Secondary WINS
text boxes, respectively.

The name servers determine the numerical addresses of the
spectrometer in the domain that you entered on the Identification
tab.

Choose OK,

A message appears:

Confirmation Required

of You are about to change the network parameters.
! . It takes about 20 sec. to save them In the peristent memory.
Walt until saving is cornpleted and then restart the spactrometer,

Choose OK.

Wait at least 20 seconds and then turn off the spectrometer
power and turn it back on.

The power switch is on the rear panel of the spectrometer.

This puts your network settings into effect and establishes your
network connection. If you want to specify a path on the network
for opening and saving spectra or reports, use the procedure in
“Specifying a network path for opening and saving spectra and
reports.”
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Setting up
peer-to-peer networking

Note

Thermo Fisher Scientific

Follow the steps below to set up peer-to-peer networking for your
Nicolet IR100. This type of networking is used for connecting two or
more computers in a network that does not include a server, You can
use peer-to-peer networking to connect the built-in computer of your
Nicolet IR100 to one or more workstation computers running
Windows. You can then access a shared network folder or printer
from your Nicolet IR100,

The following procedure gives a typical example of how to set up
peer-to-peer netwotking for a Nicolet IR100, The specific Windows
features used may vary depending on the version of Windows
installed on your workstation computers. If the computers are
connected to an administrated institutional network, ask a network
administrator for assistance. In this procedure we will assume that
the computers, as well as the folder or printer you want to share,
have already been set up using Windows administrative features. a

1. Click the Setup button and then choose System Manager
from the menu,.

System Manager appears.




2.

3.

Click the Advanced button.

The Advanced Options dialog box appears. Here is an example:

Advanced Options

Type your user name in the User Name text box on the
Identification tab,

If you want to use a shared folder on another computer in the
network and the folder does not have password protection, you
can use any name. If the shared folder has password protection,
use a name that is recognized by that computer,

Type the name of your workgroup in the Domain text box.
The name must match the workgroup name used by the other

computers on the network. See the preceding illustration for an
example.

Use the System Date And Time features to specify the
current date and time if they are not already specified.
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6. On the Network Settings tab select the Specify An IP Address
option.

Advanced Options

7. Type an available IP address in the IP Address text box.

Each system connected to the network needs a unique numerical (3
IP (Internet Protocol) address. Here is an example: o

1192.168.1.1

The IP address setting and other settings on this tab will be saved

in the system registry. If your computers are connected to an =
administrated institutional network, ask a network administrator

for the IP address.
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8.

10!

11.

In the Subnet Mask text box, type a subnet mask that
matches the subnet mask specified on the other computers.

The subnet mask tells the network how much of the TP address is ‘f
controlled by the network router, One option is to use
255.255.255.0 for all of the systems on the network. |

255.255_.255 0

Choose OK,

A message appears:

Confirmation Required

Choose OK.

Wait at least 20 seconds and then turn off the spectrometer
power and turn it back on.

The power switch is on the rear panel of the spectrometer.

This puts your network settings into effect and establishes your
network connection,

If you want to specify a path on the network for opening and

saving spectra or reports, use the procedure in “Specifying a
network path for opening and saving spectra and reports.”
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Specifying a network
path for opening and
saving spectra or reports
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Make sure the networking settings on the desktop computers on the
network are correct. This includes the Client For Microsoft Network
and File And Printer Sharing features (or equivalent features in your
version of Windows).

Set the TCP/IP parameters to match the address range used by the
Nicolet IR100. For example, the IP address 192.168.1.2 could be
used with the address shown in step 7. The specified IP addresses of
the computers must be consistent for networking to work properly.

Make sure the workgroup name matches the name you entered in
step 4,

If you change any settings, restart the compuier. a

If you have a Nicolet IR100 that is connected to a network, you can
use the Advanced button to specify a network path for opening and
saving spectra and reports. We recommend that this procedure be
performed with the help of the system administrator.

Follow these steps:

1. Click the Setup button and then choese System Manager
from the menu,

System Manager appears.




2. Click the Advanced button.

The Advanced Options dialog box appears. Here is an example:

The network paths that are currently available for opening and
saving spectra and reports are listed in the Attached Network
Paths box on the Identification tab. For each path the Shortcut
column shows the path’s shortcut name, and the Network Path
column shows the full pathname. Shortcuts are used as a
convenient way to refer to paths,

You can delete a listed path by clicking it and then choosing
Delete.

3. If you want to add a network path, choose Add,

Note  You may be prompted to enter a Windows network user nante and
password (these are independent of the Encompass user names and
administrator password). Respond appropriately using the software
keyboard. The name and password you enter must be recognized in
the domain specified on the Identification tab, Contact your system
administrator if you need help. a
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The Network Path dialog box appears:

Network Path

4. Enter a shortcut name for the path in the Shortcut text box.

Here is an example:

Shared 1

The shortcut name will be used to name a folder within the
Network folder. You will be able to locate and use this folder
when you later open or save a spectrum or report.




5, Specify the pathname of the network path.

If you know the pathname, you can type it in the Network Path
text box. Here is an example:

WeAB\Shared

If you don’t know the full pathname, you can browse for the
desired path by clicking the button to the right of the text box. If
you know the name of the computer, you can first specify it by
typing in the text box two back slashes followed by the computer
name; for example, \LAB. When you click the button, the Select
Network Path dialog box appears, and the system looks for paths
on the network. (This may take a few minutes.)

Note Browsing for a path without first entering the computer name is not
available for peer-to-peer networks. a
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When the found paths are listed in the Network box, locate and
select the desired folder, To open a drive to see the available
folders, click the + sign next to the computer icon for that drive.
Here is an example showing a folder that is available through a
drive that has been opened:

SRETNE

When you select a folder, any files it contains are listed in the
Files In Selected Folder box.
When you are finished, choose OK. The path appears in the
Network Path text box.

6. Choose OK.
The new path appears in the Attached Network Paths box.

You can add another path by repeating steps 3 through 6.

7. 'When you are finished, choose OK.

You may be prompted to enter a Windows user name and password
(these are independent of the Encompass user names and
administrator password). Respond appropriately using the software
keyboard. Contact your system administrator if you need help. a

8. Choose OK to close System Manager.



Using macros

Macro mode

If you purchased Encompass Macros, you can create and use macros
to perform many tasks with Encompass. A macro is a sequence of
software operations that, once started, run in the specified order until
completion. There are two important advantages to using a macro:
You can perform several operations by initiating just one macro——
and once the macro is set up and saved, you can run it whenever you
need to.

See the Encompass Macros Usei''s Guide for complete information
on creating and using macros.

if Macro Mode Only is selected in System Managet, users other than
the system administrator do not have access to the menu buttons
when they log into Encompass. Instead, they can only run macros
that have been specified in System Manager. See “Using System
Manager” eatlier in this chaptet for information on turning Macro
Mode Only on or off and specifying macros. Sce “Starting the
software” in the “Getting Started” chapter for information on
logging into Encompass and selecting macros to runt in macro mode.
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file or folder
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Note
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Use the Delete command available through the File button to delete
a file containing a spectrum, report, macro or configuration, or an
empty folder (on a Nicolet IR100 only). Follow these steps:

1. If you have a Nicolet IR100 and want to delete a file or empty
folder from an optional flash memory card, insert the card
into the flash memory card slot on the front of the
spectrometer,

Flash memory cards are sensitive to static electricity. When
handling them, always follow the precautions given in “Using
flash memory cards” later in this chapter,

See “Using flash memory cards” later in this chapter for an
illustration showing how to insert the card,

2. Click the File button and then choose Delete from the menu.,

The Delete dialog box appears:

Delete

Type of item to delete:
O Configuration
O Macro
O Report
@ Spectrum
O Folder

ok || cacel |

The Folder option appears only if you have a Nicolet IR100. If you
have a Nicolet IR200, you can delete folders by using Windows
Explorer or My Computer. See your Windows documentation if you
need help, a

TET = T

R



3. Select the type of item you want to delete.

4. Choose OK,

* If you selected any type other than Folder, a dialog box
appears showing the available files of the type you specified.
Go to step 7.

« If you selected Folder, the Select Folder To Delete dialog
box appears. Here is an example:

.....

Go to the next step.

Nicolet IR100 and Nicolet IR200 User ‘s Guide 103



5. In the Attached Folders box, locate and select the empty
folder you want to delete.

To view the folders contained in a folder, click the + sign to the
left of the folder icon.

To select a folder for deletion, click it. Here is an example:

Select Folder To Delet

Storage Card
=3 Canfigs
OLbs (.

Only empty folders can be deleted, Eﬂ

*- (33 program files :
{3 programs iy e
L3 pstats
E.._E} Spettra e

['..'
If the selected folder contains files, they are listed in the Files In _
Selected Folder box. A folder containing files cannot be deleted. - e

6. Choose OK. e e

The procedute is finished.
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7.

If you are deleting a file stored on a flash memory card,
display the contents of the card.

To do this, click the [£}] button until “My Computer” appears

near the top of the dialog box. Then double-click the folder
named “Storage Card.”

Click the file you want to delete.
You can change directories or drives to locate a file.

If you have a Nicolet IR200, you can delete more than one file at
a time: Hold down the Ctrl key and click each file you want to
delete, or hold down the Shift key and click the first and last files
in a sequence of files.

Choose OK (on a Nicolet IR100) or Delete (on a Nicolet
IR200).

Click the Esc key or the button labeled “X” (on a Nicolet IR100)
or choose Cancel (on a Nicolet IR200) if you want to cancel the
operation.

A message asks whether to delete the file {or files). Here is an
example:
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10. Choose Yes.

Using flash
memory cards

Important
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Choose No if you want to cancel the operation.

If you have a Nicolet IR100, you can store spectra, reports, spectral
libraries and macros on CompactFlash™ flash memory cards. (See
“Saving a spectrum or report™ in the “Opening and Saving Spectra
and Reports” chapter and “Copying a library to a new location” in
the “Analyzing Spectra” chapter of this manual and “Backing up a
macro” in the “Editing a Macro” chapter of the Encompass Macros
User's Guide.) You can also buy and use spectral libraries that come
on a flash memory card (see the next section).

Since the cards are sensitive to static electricity, it is important that
you handle and store the cards propetly to protect the files they
contain. Read and follow the precautions below.

Failure to follow these precautions may result in damage to your
flash memory cards and loss of data. a

* When you receive a flash memory card, it is in a special
protective case. Leave the card in the case until you are ready to
use it. Once you remove the card from the case, do not set it
down until you have installed it in the flash memory card slot on
the front of the spectrometer (see the following illustration).

* Before handling a flash memory card, equalize the static
electricity between the card and the spectrometer by touching the
rear panel of the spectrometer with one hand and the card with
your other hand. Do not set the card down until it is installed in
the flash memory card slot on the front of the spectrometer (see
the following illustration).

* When you are not using a flash memory card, store it in its
protective case,




Note

« Do not store flash memory cards near strong electrostatic,
electromagnetic, magnetic or radioactive fields. Keep your cards
dry and away from harsh chemicals and extreme temperatures.

* Ifyouneed to transport a flash memory card, always place it in
its protective case or in an antistatic bag or container,

To use a flash memory card, insett it into the slot on the front of the
spectrometer as shown below.,

Flash memory card

When you insert a flash memory catd that contains a new version of
Encompass software, a message asks you whether to update the
software on your system. Respond appropriately. For more
information see the installation instructions that came with the
software. a

When you are finished using the card, press the black button below
the card and pull the card out of the slot,
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If you buy additional spectral libraries from us for your Nicolet
IR100, they are shipped on a flash memory card. You can see a list
of the libraries contained on the card by following these steps:

1. Insert the card into the slot on the front of the spectrometer.
2. Click the File button and choose Open.

3. In the dialog box that appears, set Type to Report and choose
OK.

4. Display the contents of the card.

To do this, click the button until “My Computer” appears

near the top of the dialog box. Then double-click the folder
named “Storage Card.”

5. Click the file named LIBLIST.TXT and choose OK.

The list of libraties appears in the report. (If the report is not
displayed, use Show Report available through the View button to
display it.) Here is an example:

Library Listing for Thermo Custom CompactFlash 020104215

|»

132-002000 HR Aldrich Cond Ph Academic Sampler Library v1.0 il
432-002100 HR Hummel Polymer Library v1.0
¥32-002300 HR Aldrich Solvents Librany v1.0 z

The text above the list shows the serial number of the flash card.
In the list, the part number of each library is shown, followed by
the library title.



i

Note

Opening and Saving Spectra and Reports

You can use commands available through the File button to open
previously saved spectra and reports and to save collected specira
and reports you have generated. The next sections explain how to
perform these tasks.

If your Nicolet IR100 is connected to a network, you can specify a
path for opening and saving spectra or reports. See “Specifying a
network path for opening and saving spectra or reports” in the
“Software Management” chapter for details. 4
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1.

If you have a Nicolet IR100 and want to open a file that was
saved on an optional flash memory card, insert the card into
the flash memory card slot on the front of the spectrometer. —

Flash memory cards are sensitive to static electricity. When
handling them, always follow the precautions given in “Using
flash memory cards” in the “Software Management” chapter. Also
see that section for an illustration showing how to insert the card.

Click the File button and then choose Open from the menu.
The Open dialog box appears showing the available spectral data

files. (You can display the available report files in the next step.)

If you want open a spectrum, set Type (on a Nicolet IR100) or
Files Of Type (on a Nicolet IR200) to Spectrum, If you want to
open a report, set the option to Report,

If you are opening a file stored on a flash memory card, display
the contents of the card.

To do this, click the button until “My Computer” appears

near the top of the dialog box. Then double-click the folder
named “Storage Card.”

Click the file you want to open,

You can change directories or drives to locate a file.



6. Choose OK (on a Nicolet IR100) or Open (on a Nicolet
IR200).

Click the button labeled “X” (on a Nicolet IR100) or choose
Cancel {on a Nicolet IR200) if you want to cancel the operation.

If you opened a spectrum, it appeats in the spectral display. If
you opened a report, its contents are added to the current report,
at the end. (If the report is not displayed, use Show Report
available through the View button to display it. See “Displaying
or hiding the report” in the “Using the Software Display” chapter
eatlier in this manual for details.)
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Use the Save command available through the File button to save the
selected spectrum or the current report. Reports are saved in plain
text format.

If you have a Nicolet IR100, you can save these items in the

system’s internal flash memory, on an optional external flash -
memory card, or in a network location. If you have a Nicolet IR200,

you can save spectra and reports on the computer’s hard disk, on

other disks you provide, or in a network location.

If you have a Nicolet IR100, save spectra and reports only in
directories within the Encompass, Storage Card or Network
directories (if present). Files saved in other directories will be lost
when you turn off the spectrometer power. The default directory
(Spectra) for saving spectra and reports is within the Encompass
directory. See “Specifying a network path for opening and saving
spectra or reports” later in this chapter for more information on
saving spectra and reports on a network.

You cannot save a spectrum exported from a commercial library. See
“Exporting a library spectrum” in the “Analyze” chapter for
information on exporting library spectra.

Whenever you save a spectrum or report that you consider (
important, we recommend making a backup copy of the file. (Save an —
additional copy of the file using a different filename.) This will

protect you from losing data in case the original file is accidentally

changed or deleted.

If you want to save any results that you have added to a report, be
sure to save the report before exiting Encompass. The report display
will be cleared when you exit.

You can set the software to save spectra automatically after
collection. See “Saving collected spectra automatically” in the
“Software Management” chapter for details.



You can delete a saved spectrum or report by using the Delete
command available through the File button. See “Deleting a file or
folder” in the “Software Management” chapter for details.

Note  Since reports are saved as text files (having the extension .TXT), you
can open and edit a saved report using Notepad, WordPad, Microsoft
Word or other programs that open text files. Since a text file does not
contain formatting information, a report you open in another program
may look different from the way it looked in the Encompass window. a

Follow these steps to save the selected spectrum or a report:

1. If you have a Nicolet IR100 and want to save the spectrum or
report on a flash memory card, insert the card into the flash
memory card slot on the front of the spectrometer.

Important  Flash memory cards are sensitive to static electricity. When handling
them, always follow the precautions given in “Using flash memory

cards” in the “Software Management” chapter. a
See “Using flash memory cards” in the “Software Management”
chapter for an illustration showing how to insert the card.

2. Click the File button and then choose Save from the menu.
The Save As dialog box appeats.

3. If you are saving a spectrum, set Type (on a Nicolet IR100)

or Save As Type (on a Nicolet IR200) to Spectrum., If you are
saving a report, set the option to Report,
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4. If you have a Nicolet IR200, you can change directories to

save the file in a different directory. If you have a Nicolet
IR100 and are saving a file on a flash memory card or in a
network location, display the contents of the card or the
network location as explained below.

To display the contents of the card, click the |£]] button until

“My Computer” appears near the top of the dialog box. Then
double-click the folder named “Storage Card.”

To display the network location, click the |£1] button until

“Network” appears near the top of the dialog box. Then double-
click the folder in which you want to save the file.

. Type a filename for the spectrum or report in the text box.

If you have a Nicolet IR100, click inside the text box to display
the software keyboard.

It is not necessary to include an extension. The correct extension
(.SPA for a spectrum, or .TXT for a report) will be automatically
appended to the name you type.

. Choose OK (on a Nicolet IR100) or Save (on a Nicolet

TR200).

Click the button labeled “X” (on a Nicolet IR100) or choose
Cancel (on a Nicolet IR200) if you want to cancel the operation,




If you entered a filename that is already in use, a message asks
you whether to replace the existing file. Here is an example:

ot choose No to returti to the Save

Choose Yes to replace the file,
As dialog box, where you can enter a different filename.
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Collecting a
background

Note

Collecting Spectra

You can use Encompass with your spectrometer to collect
background spectra and spectra of your sample materials. The next
sections explain in detail how to use the Background and Sample
commands to collect these spectra.

Use the Background command available through the Collect button
to collect a background spectrum. A background measures the
response of the spectrometer without a sample in place. “Ratioing” a
sample spectrum against a background eliminates signals that are
due the characteristics of the spectrometer components, as well as
absorptions caused by water vapor and carbon dioxide.

Follow these steps to collect a background:

1. Remove any sample from the sample compartment or
accessory.

If you are using the Transmission accessory, pull the sample out
of the slot in the accessory. If you are using a different accessory,
remove any sample material as explained in the manual that
came with the accessory.

If you have a lithium tantalate detector, wait 10 seconds for the
detector to stabilize before starting data collection (in step 3).

2. Use the Collect Options command available through the
Setup button to set the data collection options.

If you have just installed your system and are collecting your first

spectra, the default data collection option settings should work well.
You can skip this step. a
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The options let you specify the resolution, number of scans, and
other items. See “Setting the data collection options” in the
“Software Management” chapter for details.

If the desired option settings have been saved in a configuration,
simply open that configuration. See “Opening a configuration” in
the “Software Management” chapter for more information.

You can skip this step if you know the options are already set
correctly.

If you have a Nicolet IR100 and plan to save collected spectra
automatically on a flash memory card, make sure the card is installed
in the flash memory card slot on the front of the spectrometer, Flash ‘
memory cards are sensitive to static electricity. When handling them,
always follow the precautions given in “Using flash memory cards”

in the “Software Management” chapter. See “Saving collected

spectra automatically” in that chapter for more information about

saving spectra automatically. a (

3. Click the Collect button and then choose Background from |
the menu, =1

4. If you are prompted to enter a spectrum title or your name,
enter the appropriate information and then choose OK.

The settings of the data collection options determine whether and
how you are prompted. See “Prompting for a user name” and
“Prompting for a spectrum title” in the “Software Management”
chapter for more information.

-



Here is an example of a prompt:

If you have a Nicolet IR100, click inside the text box to display
the software keyboard.

Choose Cancel if you want to end the procedure.

If you choose OK, or if you are not prompted for a title or name,
a gauge shows the progress of the collection, The number of
scans collected so far and the total number of scans appear above
the gauge.

You can cancel the collection at any time by choosing Cancel.
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When the collection is finished, the background appears in the
spectral display if Show Background After Collection is selected
in the data collection options. (See “Displaying the background
after it is collected” in the “Software Management” chapter for

more information,)
il .
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Regardless of whether the background is displayed, it is placed i
in memory so that it can be used to ratio sample spectra. (s

o
If the background was not saved automatically, but it is -

displayed and you want to save it, use the Save command
available through the File button. See “Saving collected spectra "'
automatically” in the “Software Management” chapter and <;
“Saving a spectrum or report” in the “Opening and Saving
Spectra and Reports” chapter for more information.
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Collecting a
sample spectrum

Use the Sample command available through the Collect button to
collect a spectrum of a sample. Before it is displayed, the collected
spectrum is automatically ratioed against the current background to
produce a spectrum with the specified Y-axis format, either
absorbance or % transmittance, See “Displaying spectra in
absorbance or % transmittance” in the “Software Management”
chapter for more information.

I Data Format in the data collection options is set to Interferogram,
the data is not ratioed and appears in the spectral display as an
interferogram. See “Specifying the format of the collected data” in
the “Software Management” chapter for details.
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Follow these steps to collect a sample spectrum:
1. Install the sample.
If you are using the Transmission accessory, slide the sample
into the slot in the accessory as shown below, If you are learning e

how to collect your first sample spectrum, you can use the
provided polystyrene sample card.

Sample card

Sample hoider
and cover

If you are using a different accessory, see the manual that came
with it for instructions.

If you have a lithium tantalate detector, wait 10 seconds for the
detector to stabilize before starting data collection (in step 3).
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2. Use the Collect Options command available through the
Setup button to set the data collection options.

If you have just installed your system and are collecting your first
spectra, the default data collection option settings should work well.
You can skip this step. a

The options let you specify the resolution, number of scans, and
other items. See “Setting the data collection options” in the
“Software Management” chapter for details.

If the desired option settings have been saved in a configuration,
simply open that configuration. See “Opening a configuration” in
the “Software Management” chapter for more information.

You can skip this step if you know the options are already set
correctly.

If you have a Nicolet IR100 and plan to save collected spectra
automatically on a flash memory card, make sure the card is installed
in the flash memory card slot on the front of the spectrometer. Flash
memory cards are sensitive to static electricity. When handling them,
always follow the precautions given in “Using flash memory cards”
in the “Software Management” chapter. See “Saving collected
spectra automatically” in that chapter for more information about
saving spectra automatically. a

3. Click the Collect button, choose Sample from the menu and
then follow any instructions that appear.

If a prompt says that there is no background, choose OK and
then collect a background (without a sample installed) before
collecting the sample spectrum, See “Collecting a background”
earlier in this chapter for details.
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If a prompt says that the background resolution does not match
the current resolution (set in the data collection options), choose
OK and then collect a background (without a sample installed)
with the correct resolution before collecting the sample
spectrum. See “Setting the resolution” in the “Software
Matiagement” chapter for more information.

If you are prompted to enter a spectrum title or your name, enter
the appropriate information and then choose OK. The settings of
the data collection options determine whether and how you are
prompted. See “Prompting for a user name” and “Prompting for
a spectrum title” in the “Software Management” chapter for
more information. Here is an example of a prompt:

If you have a Nicolet IR100, click inside the text box to display
the software keyboard.

Choose Cancel if you want to end the procedure.

If you choose OK, or if you are not prompted for a title or name,

a gauge shows the progress of the collection. The number of -
scans collected so far and the total number of scans appear above
the gauge,




Note

You can cancel the collection at any time by choosing Cancel.

When the collection is finished, the sample spectrum appears in
the spectral display.
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If the spectrum was not saved automatically but you want to save
it, use the Save command available through the File button. See
“Saving collected spectra automatically” in the “Software
Management” chapter and “Saving a spectrum or report” in the
“Opening and Saving Spectra and Reports” chapter for details.

If you have just collected your first sample spectrum and want to
learn more about the software, read the “Using the Software
Display” chapter and then other chapters that pertain to the tasks you
want to perform. See the table of contents for page numbers. a
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BStnics) Processing Spectra

This chapter explains how to process spectra you have collected or
opened. You can correct the baseline of a spectrum, subtract a
spectrum from another spectrum, or smooth a spectrum to improve
its appearance.

Unlike “analyzing” a spectrum, explained in the next chapter,
“nrocessing” a spectrum changes the actual spectral data. Since your
spectral data is important to your work, Encompass provides a way
to reverse a change if you make a mistake. See the next section for
details.

: If you have just used Annotation, Smooth or Correct Baseline
Undomg a change available through the Process button to change a spectrum and would
like to reverse the change, use the Undo Change command available
through the Process button, Only the most recent change can be
reversed.

Follow these instructions to use Undo Change:

Click the Process button and then choose Undo Change from the
menu,

The spectrum is restored to its former state.
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Use the Correct Baseline command available through the Process
button to correct the baseline of a spectrum. A baseline consists of
those portions of a spectrum where there are no significant

absorptions.

Ideally the intensity in these portions of the spectrum is zero
absorbance units (or 100% transmittance). In reality baselines may
be tilted, shifted or curved. This can be due to the way the sample
was prepared, problems with system alignment, or characteristics of

the sample material itself.

To correct a baseline, the software uses a special algorithm to
calculate values to subtract from the Y values of the data points in

the spectrum.

The following illustration shows a spectrum before and after the

tilted baseline was corrected.
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You can obtain better results from searching spectral libraries,
subtracting spectra or finding peaks if you first correct the baselines
of your spectra. A flat baseline is also helpful when you are visually
comparing spectra.

Follow these instructions to cotrect the baseline of the selected
spectrum:

Click the Process button and then choose Correct Baseline from
the menu,

The cotrected spectrum appears in the spectral display, replacing the
original spectrum.
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Subtracting
a spectrum

Use the Subtract command available through the Process button to
subtract a spectrum from the selected spectrum. For each data point,
the software calculates the difference in Y value between the two
spectra. The resulting spectrum is a plot of these differences across
the X-axis range of the original spectra.

Here is how subtraction works: According to the Beer-Lambert law,
the spectrum of a sample that is a mixture of two materials
(components A and B) is the sum of the spectra of the two materials.
If you subtract the spectrum of one pure component (for example, B)
from the mixture spectrum, the result is a spectrum of the other pure
component (A). This can be expressed by the equation
(A+B)-B=A.

In most cases spectra are not subtracted on a one-to-one basis, since
the components do not have the same concentration and so their
intensities do not match. For example, a mixture may be 10%
component A and 90% component B, Multiplying a reference
spectrum of component B by a “subtraction factor” during the
subtraction process can make the peak intensities match those in the
mixture spectrum, This allows the peaks due to component B to be
cleanly subtracted out, leaving only peaks due to component A.

Consider this example: You have used a fixed-pathlength accessory
to collect a sample spectrum of a 10% solution of a compound in an
organic solvent. You decide to collect a reference spectrum of the
pure solvent using the same accessory so that you can subtract the
reference spectrum from the sample spectrum to produce a spectrum
of the compound alone. If you were to subtract the spectra using a
subtraction factor of 1 instead of the appropriate factor, the result
would exhibit overcompensation for the solvent peaks (giving
negative peaks). This is because the “reference” is 100% solvent
while the “sample” is only 90% solvent. To achieve a “clean”
subtraction, you use a subtraction factor of 0.9 to scale the reference
spectrum to 90%.




When to use subtraction

Algebraically, the subtraction works like this:
Sample - Reference * Factor = Result

To determine the optimum subtraction factor, watch the changes in
the common peaks that occur when you change the factor. If the
common peaks in the result spectrum are becoming smaller, you
know you are changing the factor in the right direction. The
optimum factor is one that produces nulled (zeroed) common peaks
in the subtraction result. If you use the correct factor, the peaks
present in the result will be due solely to the sample material of
interest. There will be no negative peaks from the subtracted
component.

Spectral subtraction is useful in a variety of situations. Here are
some examples:

* Ifyou collect a spectrum of a sample that is dissolved in a
solvent, the spectrum will contain peaks due to the solvent. By
subtracting a spectrum of the pure solvent from the sample
spectrum, you can eliminate the solvent peaks and produce a
“clean” spectrum of the sample material.

*  When you collect a spectrum of a sample that is a mixture of two
or more components, the spectrum is, theoretically, the sum of
the spectra of all the components. By subtracting a spectrum of
one pure component from the sample spectrum, you can produce
a simpler mixture spectrum. This is a means of “separating”
components of a mixture without having to do it physically.

* Ifyou collect a spectrum of a sample that contains an unknown
contaminant, the spectrum will contain peaks due to the
contaminant. By subtracting a spectrum of uncontaminated
sample material from the first spectrum, you can produce a
residual spectrum of the contaminant. You can then search that
spectrum against a library to identify the contaminant.
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Subtraction is the most critical form of spectral comparison, If
you collect spectra to monitor the quality of a material being
produced, you can more easily detect changes from one batch to
the next by subtracting one sample spectrum from the next (or
vice versa) than by just comparing the spectra visually.

Subtracting spectra is useful when you want to make simple
comparisons in applications like these:

inspection of incoming raw materials
comparison of batches or samples

evaluation of organic reactions

failure analysis

contaminant analysis

analysis of coatings

comparison of an unknown with library spectra
spectral search of a mixture spectrum

Consider these tips when performing a subtraction or evaluating
subtraction results:

Use a subtraction factor that lets you subtract the unwanted
component absorptions without subtracting other important
spectral information.

When you subtract the spectrum of a pure reference material
from that of a mixture, the peaks may not subtract cleanly. This
is because the reference spectrum does not account for any
changes that may occur due to molecular interactions with the -
other components in the mixture or differences in relative
concentrations of components. These conditions may cause some
peaks to shift slightly or change shape.




How to
subtract a spectrum

Follow these steps to subtract one spectrum from another:

1.

Click the displayed spectrum from which you want to
subtract another displayed spectrum.

At least two spectra must be displayed when you use this
command,

Click the Process button and then choose Subtract from the
ment,

* If only two spectra are displayed, the Subtract window
appears (shown later in this step).

* If more than two spectra are displayed, a dialog box lists the
spectra that have the same resolution as the selected
spectrum. Here is an example:

m Eymer

Click the title of the spectrum you want to subtract and then
choose OK. The Subtract window appears.
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In the Subtract window the result spectrum appears at the top,
with the spectrum being subtracted below it, and the other
spectrum at the bottom.
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You can zoom in on an area of interest in any of the spectra by
drawing a box around the area and clicking inside the box, just as
you would in the spectral display of the Encompass window. This
can be useful when you are trying to “subtract out” a small peak. a

The subtraction factor appears below the spectra.

3. Adjust the subtraction factor as desired.

You can type a factor in the Subtraction Factor text box or drag
the marker along the Subtraction Factor gauge. If you have a
Nicolet IR100, click inside the text box to display the software

keyboard.




To change the range of the gauge, use the Coarser and Finer
arrow buttons. Bach time you click | << |, the range is doubled

and changes you then make to the subtraction factor by dragging
the marker will be twice as large. Each time you click |

range is reduced by one-half and changes you make to ;che factor
will be half as large.

‘When you are finished, choose OK.
Choose Cancel if you want to cancel the operation.

If you choose OK, the subtraction result spectrum appears in the
spectral display. Its title indicates which specira were used in the
subtraction operation. For example, if you were to subtract a
spectrum titled “Reference” from a spectrum titled “Mixture,”
the title of the result spectrum would be “(Mixture) -
(Reference).” You can change the title if desired by using the
Information button. See “Viewing information about a spectrum”
in the “Using the Software Display” chapter for more
information,
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Use the Smooth command available through the Process button to
improve the appearance of a spectrum by preferentially smoothing the
jagged or rough features of the spectral data, Smoothing is useful for
improving the appearance of peaks obscured by noise.

The following illustration shows a region of a spectrum before
smoothing and, below it, the same region after smoothing.
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Follow these instructions to smooth the selected spectrum: =

Click the Process button and then choose Smooth frem the
ment,

The smoothed spectrum appears in the spectral display, replacing the
original spectrum,

You can further smooth the spectrum by repeating the operation.




Finding peaks

Analyzing Spectra

This chapter explains how to analyze spectra you have collected or
opened. You can find information about peaks in a spectrum,
compare displayed spectra to determine how similar they are, and
identify a material by searching its spectrum against a spectral
library,

Unlike “processing” a spectrum, explained in the preceding chapter,
“analyzing” a spectrum does not change the actual spectral data.
After you use a command available through the Analyze button,
your spectrum remains in its original form, ready to be used in other
operations.

Use the Find Peaks command available through the Analyze button to
find the X-axis locations of peaks in a spectrum, along with the
heights of the peaks. The peaks that are found are determined by three
criteria that you specify: the threshold, the sensitivity and the spectral
region,

The threshold line is a line above which peaks will be found. (Ina

% transmiftance spectrum, it is a line below which peaks will be
found.) You can specify the length, location and slope of the line. The
X values of its endpoints define the limits of the spectral region within
which peaks will be found.

The sensitivity determines how readily small peaks and shoulders on
peaks are found. If you use a low sensitivity sefting, a shoulder will be
considered to be part of the larger peak and a small peak will be
considered to be part of the noise in the baseline; neither feature will
be found. At a higher sensitivity setting, the shoulder and small peak
will be found and labeled as peaks. If the sensitivity is set too high,
noise and other unimportant features above the threshold will be found
along with the useful features.
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By adjusting the threshold and sensitivity, you can find the spectral
features you are interested in without finding noise and other
unimportant features.

Follow these steps to find the locations of peaks in the selected
spectrum;

1.

If desired, zoom in on the area in which you want to find
peaks.

This can help when you are making fine adjustments to the
threshold and sensitivity. See “Zooming in on a spectrum” in the
“Using the Software Display” chapter earlier in this manual if
you need help.

Click the Analyze button and then choose Find Peaks from
the menu,

The Find Peaks window appears showing the spectrum:

‘| Find Peaks g N e
4,00-{Foiystyrense measred & a film e
3.00- g
5 200
¢
1,00 ‘rﬁ\
lrk"'"“"'—"'_’r” I‘W
T I T T e

3100 3058 3000 2950 2500 2850 f
Wavenumbers (cm-1}

2.459




Peaks that are higher than the threshold line (at 0.3 absorbance
unit in this example) are labeled with their X values and listed in
the table below the spectral display. (In a % transmittance
spectrum, peaks that are below this line are labeled and listed.)
For each found peak, the wavenumber position and peak height
are given in the table. If needed, a scroll bar appears at the
bottom to let you scroll information into view.

3. If you want to find peaks across the entire spectrum, using a
single threshold value, turn on Use Full Frequency Range
And Constant Threshold, If you want to find peaks within
just a particular spectral region, or using a sloped threshold
line, turn the option off.

Using a sloped threshold line is useful for finding peaks that
occur along a sloped baseline. By adjusting the threshold line so
that it is approximately parallel to the baseline, you can find the
peaks without crossing through the baseline. Here is an example:
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If you selected Use Full Frequency Range And Constant
Threshold, go to the next step. If you turned the option off, go to
step 5.

4. To change the threshold, click above or below the threshold

line, or type the desired Y value in the Threshold text box.

The threshold line moves to the level you clicked, and the new
threshold value appears in the Threshold text box. The peaks
above the new threshold are labeled with their X values and
listed in the table. (In a % transmittance spectrum, peaks below
the new threshold are labeled and listed.) Here is our example
from step 2 with its threshold line raised to 1.0 absorbance unit:

"t Find Peaks
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Notice that fewer peaks are labeled since fewer peaks are above
the new threshold.




Go to step 6.

If the Use Full Frequency Range And Constant Threshold
option is turned off, position the threshold line.

You can drag the triangular endpoints of the line until it has the
desired length, location and slope. The values in the Frequency
Range and Threshold text boxes are updated automatically to
reflect the new line.

Note  Once you establish the length, X limits and slope of the line, you can
move it up or down by clicking above or below it. a

You can also type values in the text boxes. To specify the
spectral region within which to find peaks, type the starting and
ending X values in the Frequency Range text boxes. This
determines the X values of the endpoints of the threshold line. To
specify the threshold (Y) values of the endpoints of the line, type
the starting and ending Y values in the Threshold text boxes. The
threshold line is redrawn to reflect the values you entered.

The peaks above the new threshold are labeled with their X
values and listed in the table. (In a % transmittance spectrum,
peaks below the new threshold are labeled and listed.)

See the illustration in step 2 for an example.

Adjust the sensitivity by dragging the marker along the
Sensitivity gauge,

The list of found peaks may change as a result.
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7. When you are finished, choose OK to add the results to the
report,

Choose Cancel if you want to cancel the operation.

Here is an example showing some peak finding results in the .
report:

Psak finding resull table:

Peakit 1 2 3
Position | 3059.65 | 302569 | 292365
Hai

A

See “About reports” in the “Using the Software Display” chapter
for information on displaying and using the report. {

If Show Annotations is selected in the display options, the peak
labels appear in the spectral display when you choose OK. See
“Displaying annotations” in the “Software Management” chapter
for more information. i

If a label is out of view (for instance, because the peak is very high),
you can use Annotation available through the Process button to drag
the label to a location where it will be visible within the spectral
display. See “Labeling a spectrum” in the “Using the Software
Display” chapter for details. a



Measuring the
height of a peak

Use the Peak Height command available through the Analyze button
to measure the height of a peak in a spectrum. The height is
measured above a baseline you specify between the low points on
either side of the peak and at the X location you specify. (If the
spectrum is displayed in % transmittance, the height is measured
below a baseline specified between high points on either side of the
peak.) Since the height is measured from the baseline rather than
from zero absorbance (or 100% transmittance), it is also called the
“corrected peak height.”

Follow these steps to measure the height of a peak in the selected
spectrum:

1. If desired, zoom in on the peak whose height you want to
measure,

This can help when you are making fine adjustments to the
X-axis position of the area and to the baseline used for the
measurement. See “Zooming in on a spectrum” in the “Using the
Software Display” chapter carlier in this manual if you need
help.

2. Click the Analyze button and then choose Peak Height from
the menu,

The Peak Height window appears. Its spectral display contains
the spectrum, a vertical line for specifying the X-axis position of
the peak, and a horizontal or tilted line connecting two points in
the spectrum for specifying a baseline to use for the
measurement, (See the illustration in the next step.)
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Specify the X-axis position of the peak you want to measure.

You can drag the vertical line by its diamond-shaped handle to
the left or right until the line goes through the top of the peak
(bottom of the peak if the spectrum is in % transmittance units).
Here is an example:

Peak position line

[ i Peak Height.
3.00-{polystyrens maasured a3 a film !
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100
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3250 3200 3150 300 2050 NO0O 2580 2900 2650 2800 2750 2700
Wave\urrbers {co-1)

[s23206

Baseline

You can also type an X value in the Position text box. If you
have a Nicolet IR100, click inside the text box to display the
software keyboard.




4.

Specify the baseline to use for the measurement.

You can drag the triangular handles of the baseline to the change
its endpoints or type starting and ending values in the Baseline
Start and Baseline End text boxes, respectively.

The measured peak height appears below the spectral display.

Choose OK to add the results to the report.
Choose Cancel if you want to cancel the operation,

Here is an example showing some peak height measurement
results in the report:

Results of paak helght mesurement for; Polystyrens measurad as a film
Peak hsight at 2923.13 cm-1 using baseline from 3232.95 1o 2710.22 em-1 is 2.394
Paak height is 2.394

See “About reports” in the “Using the Software Display™ chapter
for information on displaying and using the report.
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If Show Annotations is selected in the display options, the peak
height measurement appears in the spectral display when you
choose OK. See “Displaying annotations” in the “Software
Management” chapter for more information about displaying
annotations,

If a peak height Iabel is out of view (for instance, because the peak is
very high), you can use Annotation available through the Process
button to drag the label to a location where it will be visible within
the spectral display. See “Labeling a spectrum” in the “Using the
Software Display” chapter for details. a
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Measuring the
area of a peak

Use the Peak Area command available through the Analyze button to
measure the area of a peak in a spectrum.

The measurement is made on the areas between the spectrum and a
baseline you specify, over a specified spectral region, If an area is
above the baseline (below the baseline for a % transmittance
spectrum), it is considered positive and is shaded light blue in the Peak
Area window. If an area is below the baseline (above the baseline for a
% transmittance spectrum), it is considered negative and is shaded
light gray. Here is an example showing positive and negative areas:

Region limits Posilive area

' Poak Area. -

2.50-{Polystyrens me wjﬁ b
2,00
g
5 1.56
8
g
1,60
0,50
—-.Y
(0 vl o i i i ki
30Ef) 3060 3040 3020 3000 2920 2900 2880

12890.%4

Baseline Negative area

The total area is the sum of all the measured areas. Since the area is
measured from the baseline rather than from zero absorbance (or
100% transmittance), it is also called the “corrected peak area.”
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In most cases only a single positive area needs to be measured, as
demonstrated in the following procedure:

1. ¥ desired, zoom in on the peak whose area you want to
measure,

This can help when you are making fine adjustments to the
X-axis limits of the area and to the baseline used for the
measurement. See “Zooming in on a spectrum” in the “Using the
Software Display” chapter earlier in this manual if you need

help.

Click the Analyze button and then choose Peak Area from
the menu.

The Peak Area window appears. Here is an example:

Absorbance

2,50

150
1,00~

0.50-]
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T 1 T 1 1
3250 3200 3150 3100 3050

T ¥ T
3000 2950 2900

T 1 ™
2850 2800 2750 2700




The two vertical lines specify the X-axis limits of the spectral
region to be included in the area measurement. The horizontal or
tilted line connecting two points in the spectrum specifies the
baseline to be used for the measurement. You can adjust the
X-axis limits and the baseline in the next steps.

Specify the X-axis limits of the area you want to measure.
You can drag the vertical lines by their triangular handles to the
left or right to the desired locations. You can also type X values
in the Area Frequencies text boxes. If you have a Nicolet IR100,
click inside the text box to display the software keyboard.
Specify the baseline to use for the measurement,

You can drag the triangular handles of the baseline to the change
its endpoints or type starting and ending values in the Baseline

Frequencies text boxes, respectively.

The measured peak area appears below the spectral display.

Choose OK to add the results to the report,
Choose Cancel if you want to cancel the operation.

Here is an example showing some peak arca measurement results
in the report:

Results of peak area measurement for; Polystyrene measured as afilm
Peﬁk géea from 2943.24 to 2897 50 cm-1 using bassline from 3234.15 to 2705.12 cm-1
is

Areals 74.60
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See “About reports™ in the “Using the Software Display” chapter
for information on displaying and using the report.

If Show Annotations is selected in the display options, the peak
area measurement appears in the spectral display and the peak
area is shaded when you choose OK. See “Displaying ‘
annotations” in the “Software Management” chapter for more ‘
information about displaying annotations.
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Note Ifa peak area label is out of view (for instance, because the peak is
very high), you can use Annotation available through the Process
button to drag the label to a location where it will be visible within
the spectral display. See “Labeling a spectrum” in the “Using the
Software Display” chapter for details. a o k
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Comparing spectra

Use the Compare command available through the Analyze button to
compare the selected spectrum with the other displayed spectra to
determine how similar the spectrum is to the others. The comparison
is performed using an algorithm you specify. Two choices are
available:

The correlation coefficient algorithm normally gives the best
results when you are comparing spectra that are fairly different. It
also removes any effect of offset in the spectra, thus eliminating the
effects of baseline variation.

The Euclidean distance algorithm normally gives the best results
when you are comparing spectra that are fairly similar. It is also less
sensitive than the correlation coefficient algorithm to noise. This
makes the Euclidean distance algorithm the better choice when you
are comparing noisy spectra.

You can also search a spectrum against a library of reference spectra
to identify a material. See “Searching a spectral library™ later in this
chapter for details.

Follow these steps to perform a comparison:

1. Click the spectrum you want to compare with the other
displayed spectra.

At least two spectra must be displayed when you use this
command,
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2.

Click the Analyze button and then choose Compare from the
menu.

A dialog box prompts you to select an algorithm for the
comparison:

Compare

orrelation coefficient

Select the desired algorithm,

To do this, click the down arrow button to display a list of
available algorithms, and then click the desired algorithm.
Choose OK.

A gauge shows the progress of the comparison. (If only a small

number of spectra are being compared, the gauge may appear too
briefly for you to see it.)




Note

When the comparison is finished, the results appear below the
spectral display of the Compare Results window. Here is an
example:

Comparison resulfs for: Unknown sample spectrum
Compare algorithm: Comelation coefficient
Table of rasults:

#

Match

Spectrum Title

1

1.00

m-xylens

2

254

p-xylene

The values in the Match column show how similar the selected
spectrum is to the other spectra, The higher the value, the more
similar the selected spectrum is to the listed spectrum. The

highest possible value is 100,

You can specify the font for displaying results text by seiting Font
Name and Font Size in the print options. See “Setting the print
options” in the “Software Management” chapter for details. a

5. Choose OK to add the resulfs to the report,

Choose Cancel if you want to end the operation without keeping
the results.

See “About reports” in the “Using the Software Display” chapter

for information on displaying and using the report,
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Encompass lets you identify a material by comparing a spectrum of
the material with each reference spectrum in a spectral library.

First use the Search Options command available through the Setup
button to specify the libraries to search and how to search them, If
the desired search option settings have been saved in a configuration,
simply open that configuration. See “Opening a configuration” and -
“Setting the library search options” in the “Software Management”

chapter for more information.

Next display the spectral region you want to search, See “Zooming
in on a spectrum” or “Zooming out” in the “Using the Software
Display” chapter or “Specifying the spectral region to display” in the
“Software Management” chapter if you need help.

Then use the Search Library command available through the
Analyze button to search the selected spectrum against the specified
libraries. The software compares the displayed portion of the

spectrum with the corresponding spectral region of each reference
spectrum in specified libraries and finds the spectra that most closely
match the unknown.

You can also compare a spectrum with other displayed spectra to £
determine how similar they are. See “Comparing spectra” earlier in s
this chapter for details. —

The Search Results window shows for each match the library index

number, a match value between 0 and 100, the compound name and

the name of the library that contains the match. The match value tells :
you how well the library spectrum matches the unknown, A match ~~ __
value of 100 indicates a perfect match, The closer the value is to
100, the better is the match.




Tips for
searching a library

How to search
a spectral library

Important

Consider the following tips for improving your search results:

If the baseline of the spectrum is tilted or curved, use the Correct
Baseline command available through the Process button to
correct the baseline before performing the search. See
“Correcting a baseline” in the ‘“Processing Spectra” chapter for
details.

Make sure the signal-to-noise ratio in your sample spectrum is as
high as is practical. Since the software regards noise as spectral
information, searching a noisy spectrum may give inaccurate
results. See “Setting the data collection options” in the “Software
Management” chapter for information on how the number of
scans, the signal gain and the resolution affect the noise level.

For best results use the same technique to prepare your samples as
was used to prepare the compounds in the libraries being searched.

You can often obtain better search results by searching spectral
regions that exclude totally absorbing bands. These bands have
random noise that can adversely affect searches.

Follow these steps to search the selected spectrum against the
specified spectral libraries:

1. If you have a Nicolet IR100 and want to search libraries

contained on a flash memory card, insert the card into the
flash memory card slot on the front of the spectrometer,

Flash memory cards are sensitive to static electricity. When handling
them, always follow the precautions given in “Using flash memory
cards” in the “Software Management” chapter, a

See “Using flash memory cards” in the “Software Management”
chapter for an illustration showing how to insert the card.
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2. Display the spectral region of the spectrum you want to
search.

* If'you want to search the region specified in the display
options (typically the entire spectrum), choose the Full
Display command available through the View button, (To
specify the region to display, use the Display Options
command available through the Setup button.)

* If you want to search a region other than the one specified in
the display options, display the region by drawing a box
around it and then clicking inside the box. (If the region is
currently out of view, first expand the display by choosing
the Fully Display command available through the View
button.)

See “Zooming in on a spectrum” or “Zooming out” in the “Using
the Software Display” chapter or “Specifying the spectral region
to display” in the “Software Management” chapter for more
information about using the features mentioned above.

3. Click the Analyze button and then choose Search Library
from the menu,

A gauge shows the progress of the search:

1




(If not many libraries are being searched and the libraries are
small, the gauge may appear too briefly for you to see it.) You
can cancel the search by choosing Cancel.

When the search is finished, the results appear in the Search
Results window.

Here is an example:

Tpolystyrene massured a5 a fim

0.80-J

POk E
xarh: #0653
POLY(STYRENE :ACRYLO)
IMatch: 46,16  £:{51

0.20-3POLY(VINYL TCLUENE BUTADIENE)
AMatchr 4265

Aosorbancs
o
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i

2000
i o Wayenurnbers (cm-1)
Search results for: Polystyrene measured as a film
1| Search algorithm: Corralation coefficlent
1 Search region (em-1): 4006.00 - 400.60
{ Tabfe of matches:

#! Index | Malchk |[Compound Name Library Name
1| 46 | 9575 |POLY(STYRENE), ATACTIC H‘;:‘;’:;"”’“’Y”‘B’SE”"""

If needed, scroll bars are provided for scrolling information into
view.,

Note  You can specify the font for displaying results text by setting Font
Name and Font Size in the print options. See “Setting the print
options” in the “Software Management” chapter for details. a
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4, Choose OK to add the results to the report and the found
library spectra to the spectral display of the Encompass
window.

Choose Cancel if you want to end the operation without saving
the results.

See “About reports” in the “Using the Software Display” chapter
for information on displaying and using the report.




Working
with libraries

Use the Library Organizer command available through the Analyze
button to perform the library management operations listed below.

¢ View information about a library and the spectra it contains. You
can edit some of the information in a user library. See “Viewing
a library.”

* Add a spectrum to a user library. See “Adding a spectrum to a
user library.”

* Delete a spectrum from a user library. You can compress the
library after deleting a spectrum from it. See “Deleting a
spectrum from a user library.”

¢ Export a library spectrum to the spectral display. See “Exporting
a library spectrum.”

* Search a library for spectra whose titles or custom information
fields contain specified text. See “Searching a library for text.”
* Delete a library. See ‘Deleting a library.”

* Create a user library. See “Creating a user library.”

*  Copy a library to a new location (for Nicolet IR100 systems
only). See “Copying a library to a new location.”

If Require Log-In is turned on in System Manager and Macro Mode
Only or Specified Configurations Only is selected, the Library
Organizer is available only to the system administrator. If Require
Log-In is turned on and All Menus Available is selected, these
buttons in the Library Organizer are available only to the
administrator: Info (for libraries), Compress and Delete (for
libraries and library spectra), See “Using System Manager” in the
“Software Management” chapter and “Starting the software” in the
“Getting Started” chapter for more information.
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Only libraries that are in OMNIC format can be used in these
operations. All libraries that you create with Encompass or purchase
from us for use with Encompass are in OMNIC format.

You can use the Library Organizer command available through the
Analyze button to view information about a library and the spectra it
contains. You can edit some of the information in a user library.
Follow these steps:

1. If you have a Nicolet IR100 and want to work with libraries
contained on a flash memory card, insert the card into the
flash memory card slot on the front of the spectrometer.

Flash memory cards are sensitive to static electricity. When handling
them, always follow the precautions given in “Using flash memory
cards” in the “Software Management” chapter. a

See “Using flash memory cards” in the “Sofiware Management”
chapter for an illustration showing how to insert the card.




2, Click the Analyze button and then choose Library Organizer
from the menu,

The Library Organizer appears:

s
Aldrich Condensed Phase Sample Lbrary
Example lbrary

The appearance of this dialog box varies slightly depending on
the model spectrometer you have.

The titles of the available libraries are listed near the upper-left
corner, Scroll bars are provided when needed to scroll titles into
view.
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3. Click the title of the library you want to view.

The pathname (directory location and filename) of the selected
library appears below the list of libraries (see the following
illustration). The identification (ID) numbers and titles of the
spectra contained in the library appear in the box to the right.
The ID numbers indicate the order in which the spectra were
added to the library.

Below the pathname is information about the selected library,

. .G.enes;al Information
& Library Title: Akdrich Condensed Phase Sampla Library
@ Created by: Copyright 1988, 2001 Thermo Nicolet Corporation

& Created on:

The information is grouped in folders named for the kind of _
information they contain. To open a closed folder, double-click o
If a piece of information is next to a lock icon bearing a green ‘
check mark, you can edit the information by using the Info button =~
(explained later in this step). "

If a piece of information is next to a lock icon bearing a red “X,”
the information cannot be edited, This is the case for all the
information in a commercial library.

Scroll bars are provided when needed to scroll information into .
view.




If you are viewing a user library and want to edit the library

information, click the Info button in the row of buttons labeled

“Library.” (The button is available only for user libraries and

only

if you have logged in as the system administrator.) The Update
Library Information dialog box appears showing the information

that can be edited:

Update Library infermation

his {s an example lbrary.

Change the information as desired by typing in the text boxes

and then choose OK. If you have a Nicolet IR100, click inside a

text box to display the software keyboard.
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4. To see information about a library spectrum, click the
spectrum in the list in the upper-right corner of the dialog
box and then click the Info button in the row of buttons
labeled “Spectrum.”

When you click the spectrum in the list, an image of the
spectrum appears near the bottom of the window.

3007.72

When you click the Info button, the Spectrum Information dialog
box dialog box appears. Here is an example:

Palystyrene measured as a film

Laboratory focation Madison, Wisconsin

If the spectrum is in a user library, you can edit the information.
To change the spectrum title, type the desired title in the
Spectrum Title text box. If you have a Nicolet IR100, click
inside the text box to display the software keyboard. To change
the information in a custom field, type the desired information in
the appropriate row in the Information column of the table.

30920

Polyrtyrene wn a3 a tilm :
AN | S AA A




When you are finished, choose OK (or Cancel) if the spectrum is
in a user library, or choose Cancel if the spectrum is in a
commercial library.

5. When you are finished viewing the library, choose Close,

Addjng a  Youcan use the Library Organizer command available through the
. Analyze button to add a spectrum to a user library. See “Deleting a
spectrum t0 a user hbmry spectrum from a user library” later in this chapter for information on
=1 deleting a library spectrum.,

Note  You cannot add a spectrum that was exported from a commercial
library, See “Exporting a library spectrum™ later in this chapter for
information on exporting library spectra. a

Follow these steps to add a user library spectrum:

1. In the Library Organizer, click the title of the user library to
which you want to add a spectrum,

For instructions for displaying the Library Organizer, see the
first two steps of the procedure in “Viewing a library.”
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2. Click the Add buiton.
The Available Spectra dialog box appears listing the currently

open spectra, except those that were exported from a commercial
library. Here is an example:

Available Sp_eclm

15% Sodiurm Benzoate in H2O
110% Sodium Benzoale in H2O

Cyclohexans

3. Click the title of the spectrum you want to add.
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4, Choose OK.

The Update Spectrum Information dialog box appears:

Update Spectium Information

You can change the title of the spectrum by typing a new title in
the Spectrum Title text box, If you have a Nicolet IR100, click
inside the text box to display the software keyboard. To change
the information in a custom field, type the desired information in
— the appropriate row in the Information column of the table.

5. When you are finished, choose OK.

If you want to add another spectrum to the library, return to step
2. If you are finished using the Library Organizer, go to the next
step.

6. Choose Close to close the Library Organizer.
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If you have logged in as the system administrator, you can use the
Library Organizer command available through the Analyze button to
delete a spectrum from a user library. See “Adding a spectrum fo a
user library” earlier in this chapter for information on adding a
spectrum to a library.

Follow these steps to delete a user library spectrum:

1. In the Library Organizer, click the title of the user library
from which you want to delete a spectrum.

For instructions for displaying the Library Organizer, see the

first two steps of the procedure in “Viewing a library.”

2, Click the spectrum you want to delete in the list near the
upper-right corner of the Library Organizer and then click
the Delete button in the row of buttons labeled “Spectrum.”

A message asks you if want to delete the spectrum:

3. Choose OK.

4. If desired, compress the library from which you deleted a
spectrum,

When you compress a library, the spectra it contains are
renumbered consecutively with no gaps due to deleted spectra,
As a result, the ID numbers of some of the spectra will change.
This process can take several minutes if the library is large.




To compress the library, click its title and then click the
Compress button. (The button is available only if you have
logged in as the system administrator,)

A message asks whether to compress the library:

Question

Choose OK. A gauge shows the progress of the compression,
When the compression is complete, a message informs you:

Choose OK.

If you want to delete another spectrum from the library, return to
step 2. If you are finished using the Library Organizer, go to the
next step.

5. Choose Close to close the Library Organizer,
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You can use the Library Organizer command available through the
Analyze button to export a library spectrum to the spectral display of
the Encompass window. You can then perform operations on the
spectrum just as you would on a spectrum you have collected or
opened.

You cannot save a spectrum exported from a commercial library. See
“Saving a spectrum or report” in the “Saving Spectra and Reports”
chapter for information on saving spectra. a

Follow these steps to export a library spectrum:

1.

In the Library Organizer, click the title of the library that
contains the spectrum you want to export,

For instructions for displaying the Library Organizer, see the

first two steps of the procedure in “Viewing a library.”

Click the spectrum you want to export in the list near the
upper-right corner of the Library Organizer and then choose
Export,

If you want to export another spectrum in the library, repeat this
step.
Choose Close the close the Library Organizer,

The exported spectra are displayed in the spectral display of the
Encompass window.




Searchinga  Youcanuse the Library Organizer command available through the
library for text

Analyze button to search a library for spectra whose titles or custom
information fields contain specified text. Follow these steps:

1. In the Library Organizer, click the title of the Ilibrary you
want to search.

For instructions for displaying the Library Organizer, see the
first two steps of the procedure in “Viewing a library.”

2. Click the Search For Text button.

The Search For Text dialog box appears.

Seatch For Text

3. Type the text you want to find in the Text To Find text box.

If you have a Nicolet IR100, click inside the text box to display
the software keyboard.
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4. Click the Start Search button,

The found library spectra are listed in the Search Results box. N
Here is an example: :

Sear_ch Fot Text

435 THICPHENCL, 9949, GOLD LABEL

5. If you want to display a found spectrum in the spectral r
display of the Encompass window, click the spectrum’s title -
and then choose Export.

To export another found spectrum, repeat this step.

6. If you want to search for other text, return to step 3;
otherwise, choose Close.

7. Choose Close the close the Library Organizer,

Any spectra you exported appear in the spectral display.
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