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Introduction

About this document

For detailed instructions on using the installed Main Module, start reading this Quick Start
Guide. If you did not install the Main Module yet, refer to Installation Guide first. If you want to
get finer details about peak evaluation or other HyperLab processes, see the Reference Guide.

1. Introduction

This Quick Start Guide contains basic information on HyperLab system, including system
overview, and usage instructions. It also details initial steps to fill up a sample database and to
carry out most common spectroscopy tasks. We will guide you through a comprehensive tour,
where a set of sample spectra will be processed by HyperLab system.

1.1. What is HyperLab?

HyperLab is a sophisticated software system, which is intended to greatly ease daily tasks of
gamma spectroscopists and scientists with up-to-date techniques and algorithms. It uses novel
techniques to reliably evaluate extremely complex gamma spectra taken with semiconductor
detectors. Evaluation of Dual LFC (Loss Free Counting) gamma spectra is also supported.

The software system is capable of determining your system's absolute or relative full-energy
detector efficiency functions, as well as system nonlinearity function from multiple
measurements taken with multiple sources. It is also capable of investigating the detector
resolution versus energy function for arbitrary isotopes.

1.2. System architecture overview

HyperLab Main Module stores all spectroscopic (w

information in relational databases. The next figure

illustrates basic system components. T
Main module is the application where you will
operate various evaluation utilities (peak area
evaluator, detector efficiency evaluator etc.) and also
the primary interface to information stored in one or A/ Databases
more databases. Benefits of database systems are W

described in Reference Guide.

Spectrum files

Main Module
1.3. Overview of HyperLab tasks

When a gamma spectroscopist starts using HyperLab,
usually the following steps are performed: Report files
« Creating one or more databases with Main
Module. The new database is “empty” at this point (indeed, it contains nuclear data).
+ Defining the measurement setup, and also custom projects. Projects in the database are
similar to folders of hard disks, and helps to manage vast amount of information.
« Transferring of existing spectrum files into the database.
« Peak evaluation of spectra; possibly with defining modified energy and FWHM calibration.
«  Exporting peak lists for outer evaluation applications.
The resulting peak lists may also be used to perform system nonlinearity evaluation, detector
efficiency or resolution determination within Main Module. See Reference Guide for details.

HyperLab2005 Quick Start Guide - Main Module 5



Getting Started with Main Module

2. Getting Started with Main Module

Start HyperLab Main Module by clicking
on Start/ Programs/ HyperLab 2005/
HyperLab 2005.2 menu.

T Documentation
» [ Batch Evaluator 2005.2
B HyperLab Eu:u:u!a.zk

r Skarkup
, & Internet Explarer

A message appears, which warns you

- Mo databases are registered in HyperLab yet, abOUt mlSSIHg databases'
‘!I) ‘fou can create a new database if vou click "Local Database Server', then pick a P

task at the right named 'Create a database’ ress Ok.

Database creation will take about S minutes,

Main Module window appears now.

2.1. The Main Module window

Ef HyperLab Main Module 2005 - user HLUser2, instance #1 on WORKSTATION... [M[=] E3 ThiS window appe ars when Main

Fil=  Help . .
5 Selocted itom: M remry || Module is started. Its main parts are the
s |6 tasks. 3 sub-items] . .
ﬂ Hyperlab databazes " 1d: 3793 f0110W1ng-
£l Local MyDatabase database " Mame: Alumina [S00g44a.dat] Database browser tree 1 ro d
ol . vidaes
B User pojects | Started at: 2002 Feb 11, 14:07:00 ] o [ 1 p )
=) Testproject | Finished at: 2002 Feb 12,0307:00 || hierarchic listing of objects stored in
Measurernents
e A —— | Mumber of peak evaluations: 3 .
A:qal [B00g44a. dat]  Number of peaks: 475 HyperLab databases. The 1tems
= Lots and samples displayed in this tree are called nodes.
= | lradiations Tasks | Sub-items

=) Other project-related items
- =) Test project 2

-\ =) Calibrations

[ j Measuring environment

F--@  Muclear data

Create new peak evaluation
Meazurement properties

7 Mew Measurement

X Delete Measurement entry
s Create repart

Femove all peak evaluations

Detail lister [2] shows common details
for the item which is currently selected
in the browser tree.

-l Local t3 database
- 3 Local Database Server

|Selected item: Measurement entry (6 tasks, 3 sub-items) ] TaSkS and Sub'items panels [3] are

refreshing their content according to the data entry you have selected in the database browser

tree. Tasks provides you operations which may be performed on the selected database entry;
whereas Sub-items shows special sub-components about it.

Content of the Tasks window also appears in a context menu, when user right-clicks on a
database node.

Common keyboard shortcuts may help your work: database tree may be walked through by

using the cursor arrow keys, while the currently selected task may be started by hitting the Enter
key. Tab key switches between the browser tree and the Tasks window.
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Creating a new HyperLab database

3. Creating a new HyperLab database

In most cases, the next step is to create a new local database. First check if your local MSDE
database service is running: the familiar green triangle should be displayed on your system
tray. Starting with version 2005, HyperLab is able to use a remote database, that is, to transfer
the evaluation data through the computer network from another user's database. In this case,
no local database or database server installation is required, just a registration of the remote

database. See Reference Guide for details.

3.1. Database creation

Click Local database server node, then on
the task Create a database.

Database creating wizard appears now.
Enter login name sa and password
hlpwd2005 for the database
administrator. This is required because
the database access is password
protected.

When you are ready, click Next.

Specify the name of the new database,
then click Next.

An automatic database creation process
is started, which also incorporates the
copying of large amount of nuclear data.
The process may take several minutes.
When the copying process ends, click
Finish.

[if creating a HyperLab database =] B3

Specify login name and password for the local database server, then click Mext

MSSOL |ogin name: Isa

< Back | Mext > I Cloze |

£ Creating a HyperLab database =] E3

Specify parameters for new database and initialization data, then click Mest,

New database name: IHyperLaM

Location of new database: IC \Documents and SettingsSHLU ser3My DocumentstHyperLab'

Existing databages:

[~ Initialization data

Basic data file: IC \Documents and SettingsSHLU ser3My DocumentstHyperLab'

Muclear data file: IE “Documents and Settings'HLU ser3Wy Documents\Hyperlab'

sk [ o |

£¥ Creating a HyperLab database [_TO[x

D atabase successiuly created at the local database server. Click Finish to close wizard.

Messages:

DocumentssHyperLabhD atabases\HyperlLabl.mdf* created successfully :I
= Database 'HyperLabl' successiully opensd

= Creating database tables...

= T ables successfully created

= B asic: data file successtully opened

= |nserting basic data records

= B asic data records successhully inserted

= Opening nuclear data initislization file. ..

= | nzerting nuclear data records

532 nuclides and 531 decays wil be stored

== Muclkear data for 532 nuclei successiully stored
= 532 radiation library entry successfully stored
= Muclear data recards successfully inserted

< Back st
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Creating a new HyperLab database

3.2. Database registration

When you create a new HyperLab database, MSDE database server will be its owner. However,
HyperLab will not be aware of this new database without registering it. During registration, a simple
entry created in a text file, which will direct HyperLab to display the database in the Main Module's
database browser tree, under 'HyperLab databases' node. In order to register a newly created local

database, follow the steps detailed below.

£ HyperLab Main Module 2005 - user HLUser3, instance #1 on workstation3,1... [l =] [E3

File Help

L@ Selected item: Databases [2 tasks. D sub-item]

o % Hyperlab databases
o :_i Local Database Server

Tasks | Sub-items

gish local databasze

Reqister a remote database

|Selected item: Databases (2 tasks, O sub-iem) v

£ Registering a local HyperLab database M=] B3

Specify login name and password for the local database server, then click
Mext.

MSSAL login name: Isa

MSSOL password: ||

< Back | Mext » I LCloze |

frﬁf.f Registering a local HyperLab database

Specify database name, then click Mext,

Databaze name: |HyperLabl j

8 HyperLab 2005 Quick Start Guide - Main Module

Click on the HyperLab databases root
node in the database browser tree of
the Main Module.

Click Register a local database task from
the Tasks window.

The local database registering wizard
appears now. Enter a valid database
user name and password, then click
Next.

Select a local database which is
currently not registered, then click next.



Creating a new HyperLab database

If the selected database is accessible on [Py _—T—TrI———————— ol x]
the local database server, then you can

. L. Local databaze successfully connected. Pleaze change itz description, if
specify a description for the database. needed, then click Finish to register it

This description will be displayed in
Main Module's database browser tree,
under HyperLab databases node.

Dezcription: IH_','perLah‘l databaze on local machine

Additional info:

Databaze name: HyperLabl ;I
Databasze server WORKSTATIONI
Database zerver version: 8, 00,760

Also some attributes of the local Datahase server level SP3
: : Databaze zerver edition; Desktop Engine
database server is dlsplayed. Database zerver collation: SAL_Latinl_General CP1_CI_AS

|
Bk [ e | Fiish |

When you are ready, click Finish.

4. Using databases

If you start Mall’l Module, 1t Wlll dlSplay £ HyperLab Main Module 2005 - user HLUser3, instance #1 on workstation3, 1... [l =] [E3

Fil=  Hel
the newly created database now. —_— _
? Selected item: Database [2 tasks. D
sub-item]
=) I‘i‘] Hyperlab databases | Description: HyperLab1 database on local ma. .

L RHyperlabi database o | Server name: [local machine)

Click on the [+] sign beside the I W
. . . foneee B ocal Databaze Server | D atab. - H Lab1
database to start working with it. | Stotss ot opmed

Alternatively, you can hit the Enter key, Tasks | Subtorms
which starts the task which is selected on (=] Open database

the right — in this case, the database (] Urregitertis database
opening task.

|Selected item: Database (2 tasks, 0 sub-item) &

Specify the database user name and password, then click

OK. [atabaze: Local Hyperlabl_databaze
Ueer Mame: Isa
EaSSWDId: Ixxxxxxxxx

oK I Cancel

HyperLab2005 Quick Start Guide - Main Module 9



Using databases

[ HyperLab Main Module 2005 - user HLUser3, instance #1 on workstation3;1... [H[=] E3

File Help

?

Selected item: Database [3 tasks, O
zub-item)

=]

2 o local machine

_g Measuring environment
@ Muclear data

- :_i Local Database Server

Description: HyperLab1 databaze on local ma...

Server name: (local machine)

D atabaze name: HyperLabl

Statug: opened

D atabase version: 2005.2

Mumber of users logged in: 1

D atabaze file:: Data file, 25600 KB, C:MDocu...
[ atabasze file:: Log file, 6400 KB, C:ADocume..

Usual database browser tree displayed at
the left, with database details displayed
at the top right, while the possible
operations listed in the Tasks window.

Now you should create a new project for
HyperLab sample spectra. Click on User

Taszks | Sub-items

i Create repart
E Upgrade databasze
E Fiepair database

projects, and on the task “New project”.

Alternatively, you can use your
keyboard: the arrow keys can be used to
quickly navigate within the database

|Selected ikem: Database (3 tasks, 0 sub-item)

¥

tree, and Enter key starts the currently

selected task. The Tuab key switches between the Tasks and the Database tree window.

Project properties

Selected project - pg 1 | More project entries |

=] E3

PROJECT 1D 1
s [

START DATE [2005 fug 11 =l [oz807 = [23¢ meee W2

FINISH DATE | 2008 fug 11 | [o43817 =[5 msec D
OWNER PROJECT | @ e

STORED By |Datahase administrator

STORED AT [2005 Aug 11, 043817

COMMENT
@ Hep | VRS | @ Cancel | 8 Apply |

Now a database entry — or record - editor
window appears. In this case the details
of a new project record may be specified.

Different window belongs to each kind
of database entry, but their basic

building blocks are very similar.

For detailed description of record editor

pages, see the Reference Guide.

Now type a project name, say “HyperLab sample spectra”, then click the OK button.
Alternatively, you can hit the Enter key. Tab key will cycle through database editor fields.

[ HyperLab Main Module 2005 - user HLUser3, instance #1 on workstation3;1... [E[=]
File Help

?

Selected item: Project entry [6 tazks. 0
zub-item]

(=¥ HyperLab databases

Ié| ----- B HyperLabl database on local machine

= ) User projects

= HyperLab zample spectra

1) Measurements
Analyzes

» Lotz and zamples

| lradiations

_J Meazuring environment
@ Muclear data

------- =_i Local Database Server

=7 Other project-related items

Id: 1
Mame: HyperLab zample spectra
Created at: 2006 Oct 22, 22:58:57

Tasks | Sub-items

Praject properties

| Mew sub-project
X Delete Project entry
(2 Create report
'E Batch evaluation
'E Import spectrum files

|Selected item: Praject entry (6 tasks, 0 sub-item)

A new user project appears in the
database browser tree.

Open it, and click on Measurements
node, then initiate the Import spectrum
files task: simply click on it once in the
Tasks window.

10
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5. Importing spectrum files

As Main Module stores also the count
information in databases, you should
import your spectrum files to the
database in order to evaluate them.
Click a project's Measurements node, and
then select the Import spectrum files task.
A spectrum file importer window
appears now.

Click on Add file... button to select
HyperLab sample spectrum files.

Now a standard file selection dialog
appears. Select HyperLab sample

spectra from folder My Documents \
HyperLab \ HyperLab2005 \ Sample

spectra.

Select AccuSpec file type and all
AccuSpec spectrum files where the last
letter of the file name is “A”, then click
Open. These measurements were taken
with 70-3300 keV energy range.

The selected files appear on the file
importer's list.

As you can see, these are Dual LFC
spectra with two similar halves. It is
essential to correctly set the spectrum
data type before loading, as HyperLab
splits up dual spectra and stores their
parts separately in the database.

Click on tab Main settings.

Importing spectrum files

[ Spectrum file importer

IS[=1 E3

Select spectum files to be loaded, adjust load settings, then press 'Load files' buttan.

| I ain Sellingsl Calibrations I Sample I Advanced I

# | Spectim type | File name | File falder |

HF Add file... | Bemoye | Fiermayve &l |

Details of selected spectrum file

1}

Show Dual Parts: W First part

Counts I Details |

v Second part

[5 load files I

Q Cloze |

Open

Look i Ilf) Sample spectra j & £&F B

Dreskiop

Iy Documents

My Computer

File name: I"AM8032DA.DAT“ "BABE21 1A DAT" "BASE2T j Open I
Files of tupe: IACCUSDEC spectia [*.dat] j Cancel |
™ Open as read-only
ﬁ}? Spectrum file importer [_ (O]
Select spectum files to be loaded, adjust load settings, then press 'Load files' buttan.
Spectum files I tain settingsl Ealibrationsl Samplel Advancedl
# | Spectum type | File name | File folder |:|
1 AccuSpec AMBO3IZ046 DAT C:ADocuments and SettingshyHLU ser3\My Doc. . —
2 Accuspec 85 10T C:ADocuments and 5 gsiHLLserdyMy Doc. .
3 AccuSpec BABS211B.DAT C:ADocuments and SettingshHLU ser3sMy Doc. . ;I

o Add file. | == Remove | == Remave

Details of selected spectum file

il 5,000 10,000 15,000
Counts I Detailsl
} Load files I Q Close |

HyperLab2005 Quick Start Guide - Main Module 11



Importing spectrum files

f,’f‘f Speckrun file importer

Select spectium files to be loaded, adjust load settings, then press 'Load files' buttan.

Spectrum fles  Main settings |Calibrati0ns| Samplel Advancedl

I[=] B3

—File type

File content  [{81E]

Type of 13t half |LFE corrected gamma spectiunm

Tupe of 2nd half INDrmaI HFGe gamma spectium

[+ Usze file type from spectrum, if detected [e.g. from Ortec SPC files)

—Measurement
Meas. method IDecay-gamma mEasurement j
Meas. setup I j g]
teasured by IDatabase adminiztrator j
D Load files | 9 Cloge

Measurement setup properties [_ (O[]

| Mare measurement setup entries I

MEAS. SETUF 1

DETECTOR D4
MEASPOSITION [d=25 cm
MEASRANGE [50-3300 ke
NAME |DA Setup 7Oke - 3.3Mev, d=25cm

K1 E|EY
oo
LR

oc | =&
STORED BY |Database admitiistrator
STORED 4T (2006 Oct 23, 10:31:21
COMMENT
@ Hep | \d OK 3 Cancel | 20 Aoply

Set File content to Dual LFC.

Now the measurement setup should be
selected from the list.

As currently there are no measurement
setups defined yet in the new database,
the list is empty. Create a new
measurement setup entry by clicking

on the New record icon:

The record editor window appears for
the measurement setup.

As there are no detector, measurement
position and measurement range
entries in the database yet, these
should also be created by clicking on
their corresponding New record button
to the right of the combo boxes.

Create the following entries for the
HyperLab 2005 sample spectrum set:

‘D4’ detector, 'd=25 cm' measurement position, and two measurement energy ranges: '70-
3300 keV' as well as '50-2200 keV'. The two measurement setups are differ only in the
applied energy range range, thus should be named as 'D4 Setup 70keV - 3.3Mev, d=25cm'

and 'D4 Setup 50keV - 2.2Mev, d=25cm'.

After this setting is appropriate, check settings under other tabs as well.
If you are ready to load spectrum files, click Load files.

ﬁ‘f Speckrum file importer

Fleaze wait until spectium imparting finishes.
Frogress:

Dietails

|

IMFO: Loading Genie2k spectrum file C:\Documents and SetiingshHLU zer34ty
DocumentstHyperl abYHyperl ab200545 ample spectrabl3 53 31.CHF

INFO: Spectrum title: 'Geoldgiai mintak'

INFO: Mumber of channels: 16384

IMFO: Sum count: 24151292, Min count: 0, Max count: 173419

IMFO: Acquisition start: 2006 May 15, 13:05:00, Truetime: 3600000 sec, Livetime:
3600.000 sec

IMFO: Spectrum stored in database [MEASUREMEMNT _ID=14, SPECTRUM_ID=27-28,
ECAL_ID=27-28, PwHMCAL_|D=27-28)

INFO: Title: Geoldgiai mintak [13_53_31.CNF]

INFO: Energy cal.: from spectum file [E_ke\ = 00263826 + 0.270019 * Ch]

IMFO: FudHM cal.: fram spectrurn file [Fwhm_ch = SORT[ 65333 + 0.0085311 *Ch ]]

Loading of 14 spectrum files finished at 8/11 /2008 B:07:13 AM

d Back

[=] B3
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The spectrum importer now loads all
available information from the
spectrum file, and stores it in the new
database. Click Close after loading
finished.

The spectrum files will be displayed
under Measurements node in the
database tree now.

Do not forget to import also the
spectrum files with “B” as the last letter
of the file name. These should be
assigned to the measurement setup 50-
2200 keV energy range.



Evaluating spectra

6. Evaluating spectra

In HyperLab system, you have three ways to evaluate your gamma spectra:

e Spectrum peak evaluator in Main Module, which has a rich graphical user interface,
and provides all tools necessary to modify and fine-tune your fit region by region, if its
one-step automatic deconvolution is not perfect. This is the recommended evaluation
method if your spectra are even slightly complicated.

e Database batch evaluator in Main Module, which is a special peak evaluation
component of HyperLab Main Module. It is capable to automatically evaluate several
measurement entries stored in the database, each after the other.

e Standalone spectrum file evaluator utility, which operates on a batch of spectrum files,
and does not require usage of databases. Please note that this file-based tool does not
support neither manual fit refinement, nor nonlinear energy calibration, so its use is
recommended only if you are facing with large amount of simple spectrum files, where
the simple evaluation is of paramount importance. For further details, see Quick Start
Guide for Spectrum file batch evaluator section.

As a rule of thumb, we suggest you that always check the details of fitted regions graphically,
as this can help to eliminate trivial problems with the spectrum fit. This can be done by using
Spectrum peak evaluator or by RTF reports which may contain the fitted regions graphically.

6.1. HyperLab peak evaluation basics

During the automatic fit, HyperLab first takes the list of suspected peaks, and tries to
optimally determine regions — range of consecutive channels — around them. These regions
contain one or more suspected peaks, which are fitted (deconvoluted) in a nonlinear fitting
procedure as a next step.

HyperLab fits several region and peak parameters for each region during the spectrum
deconvolution.

Parameters fitted for each region:

- 2™ order polynomial for background

- background step amplitude

- skewed hill in the background under low-energy side of peaks (tail, disabled by default)
- peak skewness slope and amplitude for low-energy side of peaks (left skew)

- peak skewness slope and amplitude for high-energy side of peaks (right skew)

- common peak width (FWHM).

Parameters fitted individually for each peak:
- position of the peak Gaussian
- amplitude of the peak Gaussian.

HyperLab is able to reliably describe the vast majority of gamma spectra with this versatile
fitting function set, commonly named as Common peak width method.

There is also a Variable peak width fitting method, when the peak width are allowed to vary
independently of each other — that is, not a common FWHM value used, but it is fitted for each

HyperLab2005 Quick Start Guide - Main Module 13



Evaluating spectra

peak. This may lead to unexpected results for complicated multiplets, so use it only when peak
widths truly differ within a region. This is the case, for example for the region around the
annihilation peak. HyperLab therefore tries to fit the regions around 511 keV with the Variable
peak width fitting method.

Moreover, HyperLab tries to eliminate unnecessary fit components after fitting regions, and to
automatically remove them. This may lead to 'disappearing' of various fitted parameters. This
parameter elimination step is performed in order to increase the stability and reduce the chi-
squared value of the final fit and also to reduce the uncertainties of fitted parameters.

See Reference Guide for further details of the fitting process.

7. Using of Spectrum peak evaluator

Spectrum peak evaluator is the recommended tool in Main Module to evaluate your spectra in
most cases, as it provides you with advanced tools to fine-tune the deconvolution results.

7.1. A bird's eye view of the evaluation process

A routine gamma spectrum deconvolution in Spectrum peak evaluator module consists of
several steps:

e Creating a peak evaluation entry in the database for a measurement
Starting the evaluator
Checking measurement's calibrations
Performing the automatic fit
Check the resulted regions each after the other, and fine-tuning their fit if necessary
Saving results into database and report files, as well as exporting data for post-
processing.

The following sections will describe these steps in greater detail.

7.2. Starting the evaluator

[ HyperLab Main Module 2005 - user HLUser3, instance #1 on workstation3;1... [Ej[=] To start U.Slng the Peak evaluator, firSt

E";r LEf — - select your measurement in the database
il (15 texfies, O exfblian] browser tree, then click task Create new
3 HyeperlLab databases Id: 1
..... . HyperLab1 da.ntabase on local machine Marme: Gealogical samples [13_53_... peak e’z)aluﬂtion 1n the Tasks WindOW,
= =) User projects Started at: 2006 May 15, 13:05:00
B3 HyperLab sample spectra Firished at: 2005 May 15, 14:05:00

- t) Measurements .
7 ; Murnber of peak. evaluations: 0
D Ee B0} cological samples (13 53, 31.CNF] Hmber ol peak Bvalatons

e Number of peaks 0 Alternatively, you can hit the Enter key,

. Lots and samples as it starts the currently selected task.

-7 | Inadiations Tasks |Suh-items
----- ) Other project-related items

- _é Measuring environment

o--@ Muclear data

-7 Generic data

Local Database Server

I| Create new peak evaluation

Measurement properties
Mew Measurement

¥ Delete Measurement entry

(4 Create report

I' Femove all peak evaluations

£
£

K| [+

|Selected item: Measurement entry (6 tasks, 0 sub-item) &

14 HyperLab 2005 Quick Start Guide - Main Module



Using of Spectrum peak evaluator

A new peak evaluation creation window | T M[=]
appears now. You can leaVe defaU1tS 1n Please set parameters for the new peak evaluation, then click Ok.
most cases, so just click OK for now.
MAME IF'eak eval. of Geological samples [13_53_31.CHF] - 10/23/2006 1132
PEAK EVAL. METHOD IDuaI LFC zemicond. det. gamma specturn evaluation j
PEAK EWAL SETTIMNGS IDefauIt settings for moderate count rate, regular peaks j
MEASUREMEMNT IGeoIogicaI samples [13_53_31.CNF]
v Start peak evaluation module when | press Ok
Q Cancel |
3 3 ¥ spectrum peak evaluator =
Maln Wlndow Of SpeCtrum peak evalu_ Eile Edit ¥ew Calibrations Fit Options Help
ator appears now. The center of the I~ & 2 fu|d bu [ximier = vose - = %=~
. . . Spectium | Peak detailsl Messagesl
window is occupied by the spectrum i LD

window [1] and the residual window [2].
The residual window displays the diffe-
rence between the measured counts and
the fitted peak curves.

A region list panel [3] is placed on the
right, while a fit fine tuning toolbar [4]
and a navigating toolbar [5] is at the
bottom. List of fitted peaks is displayed
under the Peak details tab.

Please note the red triangles in the

20,000

10,000

I

a

a»

€« A

[172 ch - 46.5 ket | 21186 cnt

spectrum: these are the suspected peaks, whose position is determined by the current FWHM
calibration. Deconvolution will use these suspected peaks as an initial estimate.

First you should modify some spectrum

display settings. By default, spectrum 5"'17@*'%‘” Colbrations Ft Cptions Hep T |
. Il | ¥} - |w Energy scale For positions Ctrl+M ey - SCIE'E L - 5.:_ - "/.; 1
evaluator dlsplays the counts (blaCk e |7Logarithmic scale For counts Crel+L
squares) together with the corrected E—— s r
variances (gray squares) and uncorrected = ogm|  zoom » |v Suspected peak markers
variances (gray diamonds). The variance B i
. . . 28,000 |7 Unmodified count variances
correction is for taking account the
. . . |7 Region bound arrows
distorting effect of high count rates. N [+ Region labels
For most users it is advisable to switch ||Z"eak'abe'5 L
. . . . e v Energy cal, points -
off the displaying of these variances via : [ Febncal, points :
the View / Chart details menu. oo s

HyperLab200
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7.3. Checking FWHM calibration

£ FHM calibration editor
Calibration points ~ Chart | Feplace I

IS[=] E3

| | I I Hunit: ch = Yunit ch =] Resolution is 0.96 +-0.02 kel at 1332.50 ke\f

-------------------

_______

____________

Fahm value [ch]

____________

seffeestocedbeadiooctosodtoodbooctinetzetfoad

------
______

T T T T T T T T T T T T T T T T
300 100015002000 2500 30003500 4000 4500 50005500 6000 65007000 7500 5000

Position [ch]

Q Cancel |

HyperLab's nonlinear spectrum decon-
volution algorithm requires only a rough
peak width (FWHM) calibration to start
working. For exact peak positions, a
valid energy calibration is also required.

Therefore it is advisable to check first the
validity of the FWHM calibration.

To display current FWHM calibration,
select Calibration / FWHM calibration
menu item. Now the FWHM calibration
editor window appears.

For a quick calibration check, click Chart
tab at the top. Currently used FWHM

calibration curve displayed here together with filled green squares as FWHM calibration
points. HyperLab also estimates the width of the suspected peaks, and displays these values
as gray crosses. The figure shows the case when the FWHM calibration serves too low values.

£ PHM calibration editor
Calibration points ~ Chart | Feplace I

(=] B3

| | l_l_ Hunit: ch =) Y unit: ch =] Resolution is 6.86 +-0.17 ket at 133250 kel

Fuwhm value [ch]

SDD 1EIDD 1SDD QDDD QSDD SDDD SSDD 4DDD 4SDD SDDD SSDD BDDD BSDD

Position [ch]

£ FWHM calibration editor
Calibration points  Chart | Feplace I

M[=1E3

B P [ATF xunit ch | vunic ch | Resolutionis 174 +0.02 ke at 1332 50 kety

Fwhm walue [ch]

t t 1 t t t t t t t t t t t
SO0 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000
Position [ch]

@ OK |

Q Cancel |

If large deviation found between the
current calibration line (red line), and the
suspected peaks' FWHM, then a mis-
calibrated FWHM may be suspected.

In this case, the FWHM and/or the
position values of the FWHM calibration
points should be modified on the
Calibration points page.

The figure shows the case when the
FWHM calibration serves higher values
than expected.

In case of proper FWHM calibration
majority of the suspected peaks'
estimated FWHM value is in the neigh-
borhood of the calibration curve.

Please note that large deviations may
occur even for valid calibration, as peaks'
FWHM values are just rough estimations
and not fitted values at this time.

Much better agreement is expected after
a successful fit, when peaks' FWHM
values are fitted and displayed on this
chart as gray triangles.

For further details about FWHM calibration editor window, see Reference Guide.
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7.4. Checking Energy calibration

Exact energy calibration is important for sophisticated tasks, like isotope identification.
However, when only a quick peak list is required for well-known isotopes, a rough energy
calibration is enough before fit.

The rough energy calibration is only used during spectrum deconvolution for determining the
vicinity of the 511 keV annihilation peak, because HyperLab allows to vary the width of peaks
independently of each other.

Your energy calibration is proper for fitting if the annihilation peak is in the 509 — 513 keV
range. Otherwise select Calibration / Energy calibration menu item, and edit the calibration
points' position or energy values in order to correct them.

Note: When the fit completes, a finer energy calibration may be constructed, because exact,
fitted peak centroid positions are available.

7.5. Performing automatic fit

P IClick the Autofit button or select Fit / Start automatic fitting menu item to initiate a
fit for the whole spectrum. A progress window is displayed during the fit, listing the
problematic regions, where the reduced Chi-squared of the fit exceeded 3.

After the automatic fit, the Counts Of the [ spectrum peak evaluator - Geological samples [13_53_3.CNF] [_ O] x]
Fle Edt Yiew Calbrations Fit Options Help
first fitted spectrum region is displayed, a9 & @ @ 5a]Q ] Kk e - Vool - 8- % - ) -
along with the fitted curves of the Spectn | Peck dets | Message | —
10,000 el L e B 1)

individual peaks (blue lines), sum curves ‘s
&,000

of all fitted peaks (strong red lines), and 7000

£,000

132163 ch. RX50=1.8 |
153182 ch, RxS0=31
170-265 ch, RXx50=21
254-234 ch, Rx50=1.7 —

sum curves of background components
(green lines).

5,000{-

SSEI 438 ch, HXSD 1 1
432470 ch, RxSQ=09

. . . w == 486520 oh, Rx50=1.0
As HyperLab displays all fitted regions 510555 on FXS0-08

4,000

335 340 345 350 335 360 365 3F0 3FS O3B0 3\S 390 395 546595 ch, AXS0=0.8
E38-678 ch, RxS0=09
693751 ch. RX50=18 =

which are overlapping over a specific

count range, it is common to see several

oty

regions, where the background 'wings' of » |< |
the regions are overlapping. This :
improves the quality of the fits, as more counts may be utilized for background determina-
tion, resulting in more stable fits.

[332 ch ]

End points of the regions are designated by blue arrows, which

point towards the center of the region. A region label also

displayed at the beginning of the regions, which shows the
boundaries of the region and also the chi-squared value of the " = '-'r'mul_u_nulz|
titted region.

The region list panel at the right contains several pages, from which the 4 |1 |7 % |

list of regions is displayed. Problematic regions are designated with a | Saar e —
77285 th, AiX501.7

small, red exclamation mark.
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7.6. Navigating fitted regions

Several methods may be used to quickly select a specific region in the Spectrum evaluator. To
revise regions one after the other, click double arrow buttons on the Navigation toolbar. To
quickly jump to a specific spectrum part, use scrollbar or the Position edit box at the same
place.

If you are interested in the problematic regions only, click the region with red exclamation
mark on the right.

7.7. Refining fitted regions

There are several tools on the Fine tuning toolbar to modify a region's automatic
deconvolution.

-""_1 Re-fits the clicked region. Rarely used, only if you suspect that a sub-optimal unstable
fit found, which changes when you repeatedly fit the region.

'T.ﬂ. Re-fits the clicked region with automatic peak insertion. Used when a sub-optimal fit
found with a missing peak, but the position of the missing peak is uncertain, and you
want to delegate the job of peak position determination to the fitting algorithm.

+

'} Insert a peak into the region, at the clicked position. Used when a sub-optimal fit found

with a missing peak, and the position of the missing peak is suspected by the user.

=1

Delete a peak from the region, which is located at the clicked position.

F

=

Delete the clicked region with all of its peaks.

i
mma
=

Splits a region at the clicked position into two half regions.

*

Merges two or more regions. To use this tool, click over the first region and drag the
mouse cursor to the last region to be merged (do not release the mouse button).

[
[,

7.8. Saving the results

When you are ready with the fine-tuning of the spectrum evaluation, select File / Store menu
item to store the fitting details into the database. If required, a Sampo-90 compatible spectrum
and peaklist file may also be generated by selecting the File / Export to Sampo-90 file menu.

£ creating report _[olx]| Select File / Create report menu item to
create detailed fitting reports.
A report creation window appears now,

Fieport templates:

b
| D etails\withoutPics. hrt)
Peak evaluation detail: with pictures [PeakEvaluator_PeakListDetails'withPics. hrt]

where you can choose between available
Fieport siyles: report templates, report styles and
[efault Hyperl ab Beport Style [1. default. css) Output flle formats.

Modem Repart Style [2.modern. c33)

RTF format reports may contain
graphical region fits, and can be loading
directly into word processors.

File type: |Rich Text Fomat fie [t > | H Save. I % Piint | For direct printing of reports, you
should have Microsoft Word 2000 word

processor installed on your computer.
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7.9. Further readings

Using of Spectrum peak evaluator

This Guide mentioned only a few from HyperLab's versatile functions. Please read further
details in the Reference Guide, which deals with:

e FWHM and energy calibration,

e Nonlinearity calibration, which serves much more exact peak positions then it is

expected from linear energy calibration;

e Efficiency determination, which may be used to generate efficiency-corrected peak lists;
e Database maintenance utilities for keeping your HyperLab databases in best shape,

and much more.

8. Using of the Database batch evaluator

Database batch evaluator is a special peak evaluation component of HyperLab Main Module. It
is capable to automatically evaluate several measurement entries stored in the database, each

after the other.

To use the Database Batch Evaluator,
click on Measurements node, then select
Batch evaluation task.

Now an evaluator window appears,
listing all measurements assigned to this
project.

Check the list if it is really required to
evaluate all spectra. If a measurement to
be skipped, un-check it.

£ HyperLab Main Module 2005.1a - user HLUser3, instance #1 on worksta... [S[=] B3
File Help

Selected jtem: M

e User projects ;I Mumber of measurements: 14
=7 HyperLab sample spectrs Mumber of spectra; 28
) Measurements Mumber of peak evaluations: 0

'y D4 kal 2002 okt 1 [AMBO03204.DAT]
tug D4 kal 2002 okt 1 [BABEZ114.DAT]
') D4 kal 2002 okt 1 [COO10434.DAT]
') D4 kal 2002, okt 1 [CO010424 DAT]
'] D4 kal 2002, okt 1 [COB51854 DAT]
'] D4 kal 2002, okt 1 [CODOT114.DAT]
'y D4 kal 2002 okt 1 [C5961474.DAT]
') D4 kal 2002 okt 1 [EUB02374.DAT] Tasks | Sub-items I
') D4 kal 2002 okt 1 [MNOT0412.DAT] |
') D4 kal 2002, okt 1 [RA370764.DAT]

'] D4 kalibr. hagyomanyos rendszerrel 200;
‘i) D4 kalibr. hagyomanyos rendszerrel 200;
') D4 kalibr. hagyomaryos rendszermel 200;

Mumber of peaks: 0

Import spectum files

ion
Femove all peak. evaluations
i Create report

) Goologiimintak (135231 CNF]_
..... Araliras
m | _>|_|

[ Database batch evaluation M=

Check measurements to be evaluated, adjust evaluation settings, then press Evaluate button.

Measurements I Calibralionsl Dutpull Advancedl Skippedl

heas. name Comment =

D4 kal L1 [B. 1 az+8192
D4 kalibr. hagyomaryaos rendszerrel 2002 o... 2 8192+8192 =
ﬂn Annn oA T PR FY] - A1 ntan | _’I_I

Select al I Select hone I

Counts of selected meagurement

10,000

0 1,000 2,000 3,000 4,000 5,000 £,000 7,000 3,000

Counts | Details

B> Eval
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Using of the Database batch evaluator

# Database batch evaluation

Check measurements to be evaluated, adjust ewaluation settings. then press Evaluate button,

Measuements Calbrations | Output | Advanced | Skipped|

JH[=1 E3

[ Energy calibration

¥ se each measurement's own calibration. if arg
[ Othemise, use common calibration from database

Calibration:

[~ PwHM calibration

¥ Use each measurement's own calibration, if any
¥ Dthemise, use comman calibration fiom database

Calibration: I

—Peak evaluation algorithrr

Eval settings: I Default settings for moderate count rate, regular peaks

D Ewval

[ Database batch evaluation

Check measurements to be evaluated, adjust evaluation settings. then press Evaluate button.

Measulemenlsl Calibrations  Output |Advanced| Sk\ppedl

Ji[=] E3

Database output
W Save results into the database

—Report file;

¥ Sawein BTF format [~ Savein plain Teut format

Content template: | Peak evaluation details

Ll

Fomatting style: I Default HyperLab Report Style

Past-processing repart:
’7 I™ Bave in Sampo S0 PTF & SPE formak

[ Output file setting:

Output falder: | C:50Dacuments and SettingstHLU ser3sky Documents\Huperl sbt\Hyperl ab2005\E atch

D Evwal

Change to Calibrations tab. Set the
source of calibrations according to your
measurement environment.

It is possible to use either the
measurement's calibration or an arbitrary
one from other measurement.

Specify evaluation output options
under Output tab.

You can save results into database;
generate textual reports or Sampo files
for post-processing.

Do not forget to set the folder where
your report files will be saved.

You may also specify some other
settings under Advanced tab.

£ 7% - D4 kal. 2002. okt. 1 [BAB5211A.DAT]

Please wait until spectrum evaluation finishes.

Progress:

Detail:

INFO: Regions having RS0 » 3.0:
INFO: Region 48.5 - B7.3 kel [118-164 ch] RxS0=41.46
IMFO: M agimum region RS0 = 471,46

IMFO: Evaluation of measurement ‘T4 kal. 2002, okt 1 [BAS52114 DAT] stated at 2006-08-11T0E.37.52
INFO: Measurement D: 2

INFO: Measurement name: D4 kal. 2002, okt 1 [BABS2114.DAT]

INFO: Shart format name: AccuSpec

INFO: Camment:

INFO: Energy calibration's tile: Energy cal from BABS2114 DAT

INFO: Energy calibration: E_kev = Ch *0.41 + 0.0394

INFO: Py/HM calibration's title: PuéHM cal. from BASS2114 DAT

INFO: Fy/HM calibration: Fuhm_ch = SORT[ 6.8488 + 0.0040612 % Ch ]
IMFO: Acquisition start: 2002 Qct 02, 10:52:00.000

INFO: Acquigition end: 2002 Oct 02, 12:52:00.000

INFO: Livetime: 7200.000 sec

INFO: Truetime: #200.000 sec

IMFO: 5pectium pait info: 2 parts

IMFO: Type of paitil: 2 [LFC conected gamma spectium)
IMFO: Type of partit2: 1 [Mormal HPGe gamma spectrum]
INFO: Mifcnt: 0, max cht: 312124, sum crt: 6018762
INFO: Variance conector applied: Westphal's carrector

\
4 |

Click Evaluate button to initiate the
batch evaluation.

A new page appears now, displaying
the overall progress of the batch as
well as detailed messages for the last
few measurement evaluation.

When evaluation finishes, press Close
button.
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