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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. Purpose of 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 for reliable deconvolution of extremely complex gamma spectra taken with
semiconductor detectors. Evaluation of Dual LFC (Loss Free Counting) gamma spectra is also
supported for compensating the radioactive decay during measurements.

The software system is also capable of determining your system's various important
characteristic functions from multiple measurements taken with multiple radioactive sources:
+ detector resolution,
+ system nonlinearity,
« absolute or relative full-energy detector efficiency.

A high quality nuclide identification and minimum detectable activity (MDA) calculation is also
available for virtually all nuclei found in common nuclear libraries. Our isotope identification
method behaves exceptionally well if isotopes are present with overlapping spectrum peaks.

All of the functions above are determined by numerically stable methods, while providing
extremely convenient user interfaces.

1.2. System architecture overview

information in relational databases. The next figure
illustrates basic system components.

Main module is the application where you will operate \8

HyperLab Main Module stores all spectroscopic L

various evaluation utilities (peak area evaluator, detector
efficiency evaluator etc.) and also the primary interface to
information stored in one or more databases. / Database

Benefits of database systems are described in Reference M

Spectrum files

Guide.

Main Module

Report files
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Introduction

1.3. Overview of HyperLab tasks

When a gamma spectroscopist starts using HyperLab, usually the following steps are performed:
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.

2. Getting Started with Main Module

==

&

Information

Mo databases are registered in HyperLab yet.
You can create a new database if you click 'Database

Server', then pick a task at the right named 'Create a

databaze'.

Database creation will take about 3 minutes,

2.1. The Main Module window

E_r‘? HyperLab Main Module - user HLUserd, instance #1 on WORKSTATION... EI@

File  Options Help

ir

p—
la ¥y HpperLab databases
4 | Database HyperLab1 on AMSSOLHYPERLAR
4 ) User projects
-] HyperLab sample spectra
-] Meazurements
» i) Geoldgiai mintak [13_53 3
Analyses
~mes Lotz and samples
-7 | Inadiations
H |7} Other project-related items
+ ) HyperLab sample spectra 2
_é Measuring enviranment

1Y

Selected item: Measurement entry

Id: 18

MNare: Geoldgia mintak [13 53 31....
Started at: 2005 May 15, 13:05:00
Finished at: 2005 Map 15, 14:05:00

Number of peak evaluations: 0 .

- @  MNuclear and component data
+ [ Generic data
_’ Diatabase Server

“ T s

Tasks | Sub-items

-IICraate new peak evaluation
teazurement properties

% Mew Measurement

X Delete Measuremert entry
3 Create repart

-ElHemove all peak, evaluations
- | Export into spectiin file

Start HyperLab Main Module by clicking on
Start/ HyperLab 2023/
HyperLab Main Module menu.

A message appears, which warns you about
missing databases.
Press Ok.

Main Module window appears now.

This window appears when Main Module is
started. Its main parts are the following:
Database browser tree [1] provides
hierarchic listing of objects stored in
HyperLab databases. The items displayed in
this tree are called nodes.

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

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.
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Getting Started with Main Module

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.

3. Creating a new HyperLab database

In most cases, the initial step of using HyperLab is to create a new local database, which will
hold all of your spectrum and evaluation data. It is your responsibility then to regularly back up
the database to a safe location, preventing all your precious work by saving one single file.

HyperLab is able to use either a local, private database, or a remote, shared one.
The benefit of the latter setup is that all the data is transferred to a central SQL Server for safe
data storage, which is still within your organization, but maintained by professionals, so the

chance for the data loss is mitigated. In this case, no local database installation is required, just a
registration of the remote database. See Reference Guide for details.

3.1. Creating a local database

Clle Database server nOde/ then on the taSk _Effjl HypetLab kain Module - user HLUserd, instance #1 on WORKSTATION.., EI@
Create a database. File Options Help

ﬁ Local MsSgl database server (b
1= tasks, 0 sub-item)

The Database creating wizard appears now.
i@ HyperLab databases

ff _’ [ atabage Server

Tasks | Sub-items

B

ZIAIlach adatabasze file
[ElDetach a database file
ElBac:Kup a database
IIFlastore a backup

Enter login name sa and password [ Creating a HyperLab database =R =R
Hlpwd2023 (note it is starting with capital H)
for the database administrator. This is
required because the database access is it S . SSCLHPERLED
password protected. MSS0L lagi name: 52

Note: in case of an upgrade from a previous MSSQL passnord +sevssess
HyperLab version, the password remains as
is, in other words, it may be h1pwd2002,
hlpwd2005, hl1pwd2008, hlpwd2009,
Hlpwd2013 or Hlpwd2014.

When you are ready, click Next.

Specify lagin name and pazeword for the databaze server, then click Next.

< Back Next > ] ‘ Close

Quick Start Guide for HyperLab Main Module 7



Creating a new HyperlLab database

e lie =]

jﬂl Creating a HyperlLab database

Specify parameters for new databaze and initialization data, then click Mext.

HypeiLabl
C:AUsers\HLU serd D ocuments'HyperLabD atabases

New database name:

Location of new database:

Existing databases:

Initiglization data
C:AUsers\HLU serd D ocumentsiHyperLab'\HyperLab201 34Datallr
C:AUsers\HLU serd D ocumentsiHyperLab'\HyperLab201 34Datallr

Basic data file:

Muclear data file:

< Back ‘ [ Mext > ] | Close |
ﬁ’fj‘ Creating a HyperLab database EI@
Database successfully created at the database server. Click Finish to cloze wizard
Messages:
18 init records inserted into table ‘SAMPLEGE OMREQPARAM' -

2 init recards inserted into table 'SAMPLE GEOMMATRIX!
Jinit records inserted into table ‘DETECTORTYPE

6 init records inserted into table 'DETECTORSUBTYPE'

1 init records inserted into table 'FILETYPE'

1 init recards inserted into table 'DOCUMENTCATEGORY"
=+ Basic data records successfully inserted

= Opening nuclear data initialization file...

== |nserting nuclear data records.

532 nuclides and 531 decays will be stored

=+ Myclear data for 532 nuclei successfully stored

= 532 radiation libray entry successfully stored

== Nuclear data records successfully inserted E

Mest >

< Back

Ef;‘ HyperLab hain Module - user HLUserd, instance #1 on WORKSTATION.. EI@

File  Options Help

-5]— Selected item: Database (2 tasks, 0
sub-item}
Description: HyperLabl database o...
Server name: \MSSOLHYPERLAR
Database name: HyperLabl
Statug: not apened

4 ¥ HyperLab databases
¥ Hypeilabi database on local machine
+ ] Database Server

Tasks | Sub-items

II Open database
] Unregister this database

4. Working with databases

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

Automatic database creation process starts
now, which also incorporates the copying of
large amount of nuclear data to the new
database.

The process may take several minutes.
When the copying process ends, click
Finish.

After database successfully created, it
appears under HyperLab databases node.
By double-clicking on it, you will be able
access its content.

If no such entry appears under HyperLab
databases node after a successful database
creation, refer to Database registration section
of the Reference Guide in order to display it.

If you start Main Module, it will display the newly created and registered databases at the left.

4.1. Opening a database

Select a database row at the left, and double-click it to open its content.
Alternatively, you can hit the Enter key on the selected database node, which always starts the
selected task on the right — in this case, the database opening task.

8 Quick Start Guide for HyperLab Main Module



Working with databases

Specify the database user name and password, then click OK. Database Login =
Dakabase: HwperLabl_at_M5SCLHYPERLAE

User Mame: sa

Password: TTTIYTITTY

Cancel

4.2. Database upgrades

After installation, you may get a notification Information =
message about possible database upgrades.

f | This version of HyperlLab requires at least database

) " wversion 2009.1, but your database is of 2005.2 version.
Please upgrade your database, otherwise various
HyperLab features may not be available,

4.2.1. Database upgrade for new installations

In case of a new installation, that is, when the database is empty, immediately upgrade the
database to the latest version. This way all the new or improved services in newer HyperLab
versions will be available. For example, nuclide identification will not work if your database
version is less than "2009.1".

4.2.2. Database upgrade for older HyperLab databases

If you have an older database, which is created and routinely used by an older, proven
HyperLab version, there is a tiny chance that the upgrade operation fails, and this affects
adversely your previous evaluation data.

As the upgrade of existing HyperLab databases can be undone only by restore the database from
a backup, the upgrade decision requires caution.

Before upgrading your database, always make a database backup first!
See the Reference Guide for details.

| Iy -

We suggest to
* Always make a backup before upgrade.
* After backup is ready, upgrade to the latest database version.

If you are especially cautious, you have the possibility to make a copy of your existing database,
and restore it immediately under a different name.
This option may be achieved as follows (see the Reference Guide for details):
1. Create a backup of your old database.
2. Restore the backup file into a new, test database.
3. Start using the test database with the newest HyperLab version, and upgrade it, if
prompted.
4. Now you can try out the new software version without any risk, as the operations do not
affect your original production database in any way.
5. If you are satisfied with the new software version after an extended test period, you can
simply upgrade your production database, and uninstall the old HyperLab version.

Quick Start Guide for HyperLab Main Module 9



Working with databases

4.3. Basic database usage

fﬁ' HyperLab Main Module - user HLUserd, instance #1 on WORKSTATION. EI@

File

ir

4 -0y HyperLab databases
P4 ¥ HyperLabl databaze on local machine
s |1 User projects
- N Measuring enviranment
- @  Muclear and component data
- ) Generic data
_i Database Server

Options  Help

Selected item: Database (5 tasks, 0
sub-item)

Description: HyperLab database onlocal ...
Server name: MASSHLHYPERLAR
[atabasze name: HyperLabl

Status: opened

Dratabaze wersion: 2009.1

Murnber of users logged in: 1

Dratabaze file:: Data file, 25600 KB, C:A\Use..
D atabaze file:: Log file, 6400 KB, C:\Jzers..

Tasks | Sub-items
II Search data entries
12 Create report

El Upgrade databasze
II Repair database

El Edit database version

Project properties
Selected project - pg 1 | More project entries
PROJECTID 1
MaME HyperLab sample spectra
E~ 130642
E~ 1mn642

START DATE 2011 Jan 23
FINISH DATE 2011 Jan 23
OWHER PROJECT
STORED By Database administrator
STORED AT 2011 Jan 23, 18:06:42

COMMENT

(=8 B =)

S6z msec
625 msec

A | [
[ Y

[ 3

‘ @ Help | |

‘ | €3 cancel ‘ | 5 Apphy |

Usually, the database browser tree is
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. Projects are the
data organization units for HyperLab, like
the directories for a hard disk, and able to
hold measurements, peak evaluations,
several different kind of analysis and so on,
which are related to each other.

To create a new project for the HyperLab's
default sample spectra, select User projects,
then click on “New project” task at the right.

Alternatively, you can use your keyboard:
the arrow keys can be used to quickly
navigate within the database tree, and Enter
key starts the currently selected task. The
Tab key switches between the Tasks and the
Database tree window.

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

Each kind of database entry has different
type of editor window, but their basic

building blocks are very similar. 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 the
editor fields.

ﬁ(f} HyperLab Main Maodule - user HLUserd, instance #1 on WORKSTATION. . EI@

File

?

4 HyperLab databases
4 |l HyperLabl database on local machine
4 -7 User projects
i [ HypeiLab sample specta
[ - taiy] Measurements
Analyses
-sw Lotz and samples
» o | Inadiations

QOptions  Help

_& teazuring environment
- @ Muclear and component data
» 1 Generic data

------- _i Database Server

- |7 Other project-related items

Selected item: Measurements (8 tasks,
0 sub-item}

Mumber of measurements: 0

Mumber of spectra: 0

Mumber of peak evaluations: 0

Tasks | Sub-items
£}
[E] Batch evaluation
El Remove all peak evaluations
EI Remaove all measurements
El Export all measurements

- Create report

12 Create report

EI Search data entries

10
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A new user project node appears in the
database browser tree now.

As Main Module also stores the count
information in databases, you should
import your spectrum files to the database
before you evaluate them.

Open your project by a double click. Note
that it always has a Measurements node,
where its measurements will be listed.



Importing spectrum files

5. Importing spectrum files

Click a project's Measurements node, and ] Spactrum file importer (o= s
then Select the Import Spectrum ﬁles task from Select spectrum files ko be loaded, adjust load settings, then press 'Load files' button.

the rlght pane' A SpeCtrum ﬁle lmporter Spectrum files ‘ Main settings I Ca\ibralionsl Sample I Advanced

Wlndow appears now. # Spectium tppe File name File folder

Click on Add file... button to select HyperLab

sample spectrum files. — —

Detais of selected spectum file

o
Show Dual Parts: First part Second part
Courts | Details
Now a standard file selection dialog . =
£ Open

appears. Select HyperLab sample spectra - — _ :
Uu ‘ <« HyperLab2012 » Sample spectra - | +3 ‘ ‘ Search Sample spectra P

from Documents \ HyperLab \ R =- 0 @

HyperLab2023 \ Sample spectra folder. P— ST Nome = F——— E—
B Desktop | AMB0320ADAT 8/B/2006123AM __ DATFile
. & Downloads __| BAB5211A.DAT 8/8/2006 1:23 AM DAT File
Select ACO‘}S pec file type and all AccuSpec ] Recent Places | BABS211B.DAT 8/9/2006 1118 PM __ DATFile
spectrum files where the last letter of the | COOLO3A DAT /82006 123 AM__DAT Fie
] . " V23 . = Libraries E __| CO01042A.DAT 8/8/2006 1:24 AM DAT File
file name is “A”, then click Open' These ) Documents _| COBSL854.DAT 8/8/20061:24 AM ___ DATFile
measurements were taken with 70-3300 & Music || COD0111A.DAT 8/3/2006 LLI9PM  DATFile
"D . . [ Pictures __| CODO111B.DAT 8/9/2006 11:19 PM DAT File
keV energy range ( B endlng is used for B videos || CS36147A.DAT 8/8/20061:24 AM__ DATFile
50 - 2200 keV ran e) | EUS0287A.DAT 8/B/2006124 AM __ DATFile
g ° 1% Computer | EUBD297E.DAT 8/9/2006 11:18 PM DAT File
£ Local Disk (C) ] MNO1041ADAT 8/8/20061:25AM __ DATFile
| RA3T076ADAT 8/B/20061:25AM _ DATFile
G‘ﬂ Network -4 m 3

File name: "AME0320A.DAT' "BAZ52LLADAT ~

Quick Start Guide for HyperLab Main Module 11




Importing spectrum files

;’a{f} Spectrum file importer

Select spectrum files to be loaded, adjust load settings, then press Load files' button.

Spectium files | bain settings I Calibrations | Sample I Advanced

[= o ]Es]

# Spectrum type File name File folder

7 AccuSpec CE96147A.DAT Cilzers\HLU serd\Documents..
8 AccuSpec ELIB02974 DAT C:hUsers\HLU serd\Documents
9 AccuSpec MMNOT0414.DAT C:hzers\HLU serd\Documents..
10 AccuSpec RA3FO7ES DAT

CAUsers\HLUserd\Documents... |

[ ok Add files... I l == Remove ] [ == Remove al

]

Dietails of selected spectrum file

T T T T T T
0 2,000 4,000 6,000 8,000 10,000 42000 14,000

16,000

Courts | Detalls

[ D Load files ” 6 Cancel

)

S Spectrumn file imparter

Select spectrum files to be loaded, adjust load settings, then press ‘Load files’ button,

Spectum fles | Main settings | Cafibrations | Sample | Advanced

=5 [ =

File type

File ontent | Dual spectrum: LFC-canrected and normal spectium halves -

Type of Tsthalf | LFE comected gamma spectum

Type of 2nd half  Momal HPGe gamma spectum

Determine file type sutomatically from spectrum, if possible

Measurement setup

Mess. sstup

[] Determine meas. setup automatically from spectium, if possible

Rules for auto determination

Text in spectrum file ssigned measwement setup Edt

Oither measurement detais
Meas. method | Decay-gamma measursment =]
Measued by | Datahase adminiziator =]

HE@@E =

[ B Loadfiles ” € Cancel

)

measurement setup entry.

Measurerment setup properties

Selected measurement sefup - pg 1 | Maore measurement setup entries

[E=8 Ho =~

MEAS. SETUP 1
DETECTOR
MEASPOSITION
MEASR ANGE

NAME

H HEXM

FE

ADC

STORED By Database administrator

EEE
e

&

© Help H @ oK l I €3 Cancel l I

& Apply
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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.

Set File content to 'Dual spectrum: LFC'".

Next the measurement setup should be
selected from the list to which these
measurements will be assigned. This is
important, as all calibration curves will be
tied to a specific setup, and the automatic
selection of the calibration function can be
achieved only this way.

As currently there are no measurement
setups defined yet in the new database, the
list is empty.

Click the New record icon (ﬁ) beside the
'‘Meas. Setup' list, in order to create a new

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 (ﬁ) to the right of the
combo boxes.



Importing spectrum files

Create the following entries for the
HyperLab 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 the measurement setup has been set,
check settings under other tabs as well.

If you are ready to load spectrum files, click
Load files.

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

After loading, the spectrum files will be
displayed under Measurements node in the
database tree.

Ieasurement setup praperties

ere==]
Selected measurement setup - pg 1 | More measurement setup entries
MEAS, SETUP 1
DETECTOR D4
MEASPOSITION |d=25 cm

FEE
G 0 D

MEASRAMGE 70 - 3300 ket
NoME D4 setup, 70kel - 5.3MeY, d=25 cm

™

I |

BFE

ADC
STORED BY Database administrator

@ Help H € cancel ‘ | & apply |

]|

_Elff Spectrurn file importer

=N EEH ==

Select spectum files to be loaded, adjust load settings, then press ‘Load files’ button,

Spectum files | Main settings | Calibrations | Sample | Advanced

File tppe

File content | Dual spectum: LFC-corected and normal spectium halves -

Type of 1sthalf  LFC corected gamma spectrum

Type of 2nd half  Mormal HPGe gamma spectium

| Determine file type automatically from spectrum, if possible
teazurement setup

Meas. setup | D4 setup, 70keV - 3.3MeV, d=25 cm

@8 x
€3 Cancel |

P Loadfies ||

ﬁ?}‘ Spectrum file imparter E@
Please wait until spectrum imparting finishes,
Progiess:

Details

IMFQ: Energy cal.: from spectium file [E_keY = 0.0933393967813 + 0409339396424 * Ch] -
INFI: FudHM cal: from spectium Fle [Frhm_Ch = sqrt] 5.8488 + 00040812 * Ch )]

INFO: Loading AccuSpec spectrum file C:\Users\HLU serd\Documents\Hyperlabh\Hpperl ab200545 arr
IMFO: Measurement zetup determined: D4 setup, 70key - 3.3MeY, d=25 cm (ID=1]

INFO: Spectrum stored in database [MEASUREMEMT_ID=10, SPECTRUM_ID=13-20, ECAL_ID=19-21
INFO: Title: D4 kal. 2002, okt. 1 [RA3I70764 DAT]

INFQ: Energy cal.: from spectum file [E_ke = 0.0933393967813 + 0409939396424 = Ch)

IMFO: PoHM cal.: from spectium file [Fwhm_Ch = eqri[ 6.8488 + 0.0040812 * Ch ]]

Loading of 10 spectium files finished at 1/23/2011 £:52:15 P

4 [m

] [ b

[ e ||

&\ Close

Please import similarly the remaining sample spectrum files:
+  Those with “B” as the last letter of the file name. These should be assigned to the
measurement setup for the 50-2200 keV energy range.
«  Spectrum '13_53_31_LFC.CNF', which is a Genie-2k spectrum of an irradiated complex
geological material. This should be assigned to the measurement setup for the
70-3300 keV energy range. This spectrum is of type Dual LFC.

Quick Start Guide for HyperLab Main Module 13



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. This can reduce the human interaction
needed for the evaluation, but requires proper FWHM and energy calibration for each
spectrum.

e Standalone 'batch mode' spectrum file evaluator utility, which operates on a selected
group 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
extremely 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.
Those versatile RTF reports may also be generated by the batch evaluators.

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:

- 2norder 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.

14  Quick Start Guide for HyperLab Main Module



Evaluating spectra

There is also a Variable peak width fitting method, when the peak width are allowed to vary
independently of each other within a region — that is, not a common FWHM value used, but it is
fitted for each 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 by default, thereby making it unnecessary to correct it
manually every time.

Moreover, HyperLab tries to eliminate unnecessary fit function parameters after fitting regions,
and to automatically remove them, if their use may be questioned. 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. Quick overview 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

TO Start USIHg the Peak e‘/all’lator/ ﬁrSt SeleCt _E'E;'I HyperLab Main Module - user HLUserd, instance #1 on WORKSTATION. ., EI@
your measurement in the database browser | i gpsions el

tree, then click task Create new peak | (¥ s askon 0 b ey <Y
evaluation in the Tasks window. 1d: 18 .
40 HyperLab databases Mame: Gealdgiai minték [13.53 31...
4| Database HyperLabl on AMSSOLHYPERLAR Started at: 2006 Map 15, 1205:00

f ] User projects Finizhed at: 2006 May 15, 14:05:00

4 7] HyperLab sample spectra Mumber of peak. evaluations: 0

-y Measurements

|y Geoldgial mintsk (1353 31
Analyzes

~es Lots and samples

Alternatively, you can hit the Enter key, as it
starts the currently selected task.

Tasks | Sub-items

2| Irradiations (] Create new peak evaluation
H -0 Other project-related items Measuiement properties
H » [ =) HyperLab sampls spectra 2 Mew Measurement
o _é Meazuring environment X Delete Measurement enty
- @ Muclear and componernt data i Create repart
=) Generic data =] Remove all peak evaluations

- [ Database Server

4 1 3

II E=part into spectrum file
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Using of Spectrum peak evaluator

Eile Edit View Calibrations Fit Options Muclide Ident. Help
H 9~ ~ |G @ Ja|Q fa|xscaekey v|Vecal E~| B~ %

- A

I [

Jump to: 21

.<< d r 33

{04 Creating new peak evaluation EI@
Fleaze set parameters for the new peak evaluation, then click Ok.
WAME Peak eval of Geolsgiai mintak [13_53_31 CHF] - 1/23/2011 80812 Ph
PEAK. E¥aL. METHOD | Dual LFC semicond. det. gamma spectum evaluation lz‘
FPE&K EVAL. SETTINGS | Default settings for moderate count rate, regular peaks lz‘
MEASUREMEMT Geoldgiai mintak [13_53_31.CNF]
V| Start peak evaluation module when | press Ok
| W 0K || € Cancel ‘
{74 Spectrum peak evaluator - Geoldgiai mintak [13_53_31.CHF] [=n Eol ==

3] keq

Ready.

A new peak evaluation creation window
appears now. You can leave defaults in
most cases, so just click OK for now.

Main window of spectrum peak evaluator
appears now. The center of the window is
occupied by the spectrum window [1] and
the residual window [2]. The residual
window displays the difference 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 spectrum:
these are the positions of the suspected

peaks, and their position is determined by the current FWHM calibration. Deconvolution will

use these suspected peaks as an initial estimate.

fff Spectrurn peak evaluator - Geoldgiai mintak [13_53_31.CMF]
File Edit Calibrations  Fit Options  Muclide Ident. Help

H| Y v | ¥ Energyunitfor positions  Ctl+P |Ysca|e E v| R~-%~-4-~
Spectum || v Logarithmic scale for counts Ctel+L
I Chart details Titles 1
§,000
Zaam b v Suspected peak markers
7,000 ” g
L Goto position.., Ctrl+6 Cauritainess
W Uncorrected count variances
£,000 I}
u v Region bound arrows
5,000 fmﬂ@:&p V| Region labels
o S V| Peaklabels 1
4 000 Energy cal. points
21 22 23 24 25 26 27 26 29 30 3 32 33 34 3 Fuvhrn cal. points 5
_________________________________________ ¥ Transparent Muclide Id Labels R
2
P it Edit chart detail settings...
T

16  Quick Start Guide for HyperLab Main Module

First you should try out how to modify
some spectrum display settings. By default,
spectrum evaluator displays the counts
(black squares) and the suspected peaks.

It is also possible to display the corrected
variances (gray squares) and uncorrected
variances (gray diamonds). The variance
correction is for taking account the
distorting effect of high count rates.

For most users it is advisable to switch off
the displaying of these variances via the
View / Chart details menu.
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7.3. Checking FWHM calibration

, .
HyperLab s nonlinear spectrum decon- T FWHM calibration editor - Resolution is 123 +-0.00 kel at 132,50 ke (RXSQ=0.00) [ = || = [l
VOlutiOl"l algorithm requires Only a rough | Calibration points and funclinn‘ Chart ‘ Replace I Advanced‘

peak width (FWHM) calibration to start | B/ T fuma - fyua |
working. For exact peak positions, a valid 6 ' ' '
energy calibration is also required. 55
Therefore it is advisable to check first the -
validity of the FWHM calibration. O
To display current FWHM calibration, select

Fwhm value [ch]
5
n

Calibration / FWHM calibration menu item. 254

Now the FWHM calibration editor window .
appears. R S S N —
For a quick calibration check, click Chart tab 0o o N wox s o
at the top. Currently used FWHM

calibration curve displayed here together [ @ue |[ Qo || @cwea |

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 provides
too low values.

If large deviation found between the current ¥ FYHM calibration editor - Resolution is 2,67 +-0.08 kel at 1332.50 kel (RXS0=0.00) | = || & |23
calibration line (red line), and the suspected | | csibaionpoii ansunsion Cret | Fepiace | advance
peaks'’ FWHM, then a mis-calibrated ||®/"® T /B kuma = [y -]
FWHM may be suspected. - - -
In this case, the FWHM and/or the position
values of the calibration points should be
modified on the Calibration points page.

Fwhm walue [ch]

The figure shows the case when FWHM
calibration gives higher values than expec-
ted.

T T T T T T
1000 2000 3000 4000 S000 6000
Position [ch]

Qe || @ || Qceoa |

In case of a proper FWHM calibration, EH FWHM calibration editor - Resalution is 169 +-0,00 kel at 1332,50 keV/ (RX5Q=000) [ = || =[]
majority Of the Suspected peaks' estimated |Ealihralinnpn\ntsandfunctinnl Chart |Heplace|Advan:ed|
FWHM value is in the neighborhood of the | 8 [ k& «[fwr o -]

calibration curve. o
Please note that before the fit large :
deviations may occur even for a valid calib- M

4.5
4
a5d--

R i

ration, as FWHM values of the peaks are
just rough estimations and not fitted values

Frahm value [ch]

at this time. 2

Much better agreement is expected after a 2LE

successful fit, when peaks' FWHM values 1 . | : —
are fitted and displayed on this chart as gray CIE N T

triangles.

| @tr || @ || @caa |

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

Click 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.

4 spectrum peak evaluatar - Gealdgial mintsk [13_53_3LCNF] = =R After the automatic ﬁt, the counts Of the ﬁI'St
File Edit Wiew Calibrations Fit Options Nuclide Ident, Help fltt d t . . d 1 d 1
H|9 - |® @ Ja|R I8 |Sedech v |vacde Sv| B % dl- €d spectrum region 1s displayed, along
St [ Paak il essges [ ki with the fitted curves of the individual
A A % . .
e 158 o T peaks (blue lines), sum curves of all fitted
131164 ch, RXS0=1.7 .
o wmensias || | peaks (strong red lines), and sum curves of
. 175:235 ch, RX50=1.7 .
D 20 -1 background components (green lines).
wrEgen gl ||| SR As HyperLab displays all fitted regions
4o T il iy e 463556 ch, R<30=0.9 . : £
Se5587 o F50-07 which are overlapping over a specific count
330 340 330 360 370 380 380 400 636603 ch, Ax50=0.9 . . .
757 e 01 range, it is common to see several regions,
90 h FHE0-10 where the background 'wings' of the regions
- 956-396 ch, RRS0=06 . . . .
. == are overlapping. This improves the quality
- .. e m g .  Ofthefits, as more counts may be utilized
401 ch - 108.4 keV/ / 4082 cnt Region 391 - 440, click to zoom it Ready, fOI' baCkground determination, resulting 1I'1

more stable fits and lower uncertainties in peak areas.

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
oo OgR0n_o o _ boundaries of the region and also the chi-squared value of the
Oo-"n © fitted region.
TR The region list panel at the right contains several pages, from which the
w15 ch 23 .| list of regions is displayed. Problematic regions are designated with a
128164 ch. FX50=1.7 small, red exclamation mark.

¢ 186-181 ch, RX¥50=6.2
177-267 ch, RXS0=1.8

m

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.
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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.

'ﬂ_.!. 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.

'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‘1 Delete a peak from the region, which is located at the clicked position.
=\, Delete the clicked region with all of its peaks.

Lk

l.!ii'-, 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.

Selecf Fllg / ‘Creute report menu item to create [y g veport S
detailed fitting reports.
. . Feport lemplates:
A report creation WlndOW appears now, Descrint ]
. escription Template file name
where you can choose between available | | peaci PeakEvalustor_PeakLis_LDiPesks it
report templates report StyleS and Output Peak list - short PeakE valuator_PeakList_ListDfPeaksSharthuc. ..
. ’ Peak evaluation details PeakEvaluator_PeaklList_Details\withoutPics. hrt
ﬁle formats. Peak evaluation details with pictures  PeakEvaluator_PeakList_DetailstfithFics. hrt
RTF format reports may Contain graphical Peak: list with efficiency comection PeakEvaluator_PeakList_ ListOfEfConPeaks bt
region fits, and can be loading directly into | Repon s
WOI‘d prOCGSSOI'S. Description Style file name
For direct printing Of reports you Should Diefault Hyperlab Report Style 1.default css
. ’ todem Report Style 2. modern.caz
have Microsoft Word word processor
installed on your computer.
File type: | Rich Text Farmat file [.rtf] v| [ H Save.. ” 5 FErint

7.9. Further readings

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.
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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.

File

?

Options  Help

HuperLab databazes

4] User projects
=7 Test

i) D4 kal,
i) D kal,
k) D kal,
i) D kal,
k) D kal,
i) D kal,
k) D kal,
i) D kal,
) D kal,
i) Dd kal

Azl

-l Database HyperLabl on AMSSOLHYPERLAR

4 -] HyperLab zample spectra
4 -] Measurements

m

2002, okt 1 [AMB03204.DAT]
2002, okt 1 [BASSZ114.DAT]
2002, okt 1 [COOT0434 DAT]
2002, okt 1 [COOT0428 DAT]
2002, okt 1 [COS51854 DAT]
2002, okt 1 [CODOT114DAT]
2002, okt 1 [C5961474.DAT]
2002, okt 1 [EUE02974 DAT]
2002, okt 1 [MNOT0414 DAT]
2002 okt T [RAZ7OVEA.DAT]

1 3

ﬂff HyperLab Main Maodule - user HLUserd, instance #1 on WORKSTATION.., E@I

Selected item: Measurements
(8 tasks, 10 sub-items)

Mumber of measuements: 10
Mumber of spectra: 20
Mumber of peak evaluations: 0

EI mpoit spectum files

= o

El emove all peak evaluations
EI Remaove all measurements
-_il Export all measurements

i Create report

i Create report

'_il Search data entries

_E'E;" Database batch evaluation

Measurements | Calibrations I Output I Advanced I Sk\pped|

=N Bl =8

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

Meas. name Meas. setup Mo. of spectra Channels o
D4 kal. 2002. okt. 1 [AMB03204.0... D4 Setup 7Okey' -... 2 8192+8192
C4 kal. 2002. okt. 1 [BABS211AD... D4 Setup POkey' - ... 2 8192+81592
C4 kal. 2002. okt 1 [COO10434.0... D4 Setup PO0ket - ... 2 8192+8152 1
7] Md Lol 2007 ALk 4 IEOnd nd2s 1 A Cmbim T A0 o 0107.,2907

Select all ] l Select none

Counts of selected measurement

i 1000 2000 3,000 4000 5000 G000 7000 8000
Counts | Datai|s|
[ b Evaluate “ ‘3 Cloze ‘
ﬁ’ff Database batch evaluation EI@
Check measurements to be evaluated, adjust evaluation settings, then press Evaluate buttan.
Measurements |} Caibrations || Dutput I Advanced I Sk\ppedl
Erergy calbration
Use each measzurement's own calibration, if any
Otherwize, use common calibration from database
Lalibration: .
Save Energy calibration for measurements, if differs from current
FfHI calbration
Use each measurement's own calibration, if any
Otherwise, Lze common PWHM calibration from the database
Calibration: ¥
Save Pw/HM calibration for measurements, if differs from current
l D Evaluate “ ‘3 Close ‘

20 Quick Start Guide for HyperLab Main Module

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.

Change to Calibrations tab. If necessary, 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.
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Specify evaluation output options under the
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.

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.

Both the batch evaluation and the regular
one-by-one spectrum deconvolution creates
a new Peak evaluation entry into the
database, which contains the fitted peaks
and all of their parameters.

To re-open a previous peak fit — for
inspection or manual correction — open the
measurement node at the left, select the
proper peak evaluation entry, then double-
click it (or simply hit Enter key).

These peak lists can be easily opened by
outer applications, e.g. Microsoft Excel for
further data processing.

(oo =]

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

-_E'fjl Databaze batch evaluation

Measurements | Calibrations | Output | Advanced | Skipped
Database output

V| Save results into the database

Feport files

Save in BTF famat Save in plain Text format

Content terplate: ‘ Peak list - |

Formatting style: ‘ Default HyperLab Report Style - |

Post-processing reports
Save in Sampo-90 PTF & SPE format
Output file settings
Output folder: C:A\Users\HLUserd\Documents\Hyperl ab\Huperlab200948 atch

| D Evaluate || @ Cloze |

-_?,Tﬂ' 10%% - D4 kal. 2002, okt. 1 [BAS52114,DAT]

Pleaze wait until zpectrum evaluation finishes.

Progress:  Region 99 - 145 done: R<S0= 2.27, 0.1 sec

-——
Dretails

IMFQ: Energy calibration's title: Energy cal. from BABS2114 DAT -
IMFO: Energy calibration: E_kew =Ch* 0,41 + 0.094

IMFO: PifHM calibration's title: P/HM cal from BABE2114.DAT

IMFO: FHM calibration: Fwhm_Ch = sqrt| £.8488 + 0.0040612 = Ch |

INFO: Acquisition start: 2002 Oct 02, 10:52:00.000

IMFO: Acquisiion end: 2002 Oct 02, 12:52:00.000

IMFO: Livetime: 7200.000 sec

IMFO: Truetime: T200.000 sec

IMFO: Spectrum part info: 2 parts

IMFO: Tupe of parthl: 2 [LFC corected gamma spectrum)

INFO: Type of parth2: 1 [Normal HPGe gamma spectrurn)

INFO: Min cnt: 0, max cnt: 312124, sum cnt: 6018762 =
IMFO: Wariance carrector applied: \Westphal's carrectar + HyperLab zera-count variance adju

4 m b

I

-_E'fj' HyperLab Main Module - user HLUserd, instance #1 on WORKSTATION.., EI@

File Options  Help
SEIELLE I FEdK
fr evaluation entry {7 tasks, 0

Id: 2
atabases - Mame: Peak eval of D4 kal
ase HyperLab on SSOLHYPERLAB Last modified at: 1/26/2011 ..
ser projects Last modified by: Database a...
) Test Murber of regions: &
) HyperLab sample spectia WM PS5 of regions: 10,90
4 -] Measurements =

Nurnber of peaks: 14

l -k D4 kal 2002, okt T [AMB03208.DAT] Max peak area 57531

>~ |, | Peak eval. of D4 kal 2002. okt 1 [AMB03204
- W] Spectra
»fg] D4 kal 2002, okt 1 [BABS211A.DAT]
» ) D4 kal 2002, okr. 1 [CDO10438.0AT]
sfug) D4 kal 2002, okt 1 [CO010424.DAT]
-] D4 kal 2002 okt 1 [CO851854.DAT]
s fg] D4 kal 2002, okt 1 [CODOT11A.DAT]
»-tg) D4 kal 2002, okt 1 [C596147A4.DAT]
‘) D4 kal 2002 okt. 1 [EUB02974.DAT]

e PiA Lol 007 cbb A ThARINA 04T TATT

Tasks | Sub-items

IIDpen with peak evaluator
El[lreate new peak evalua...
Peak evaluation properties
X Delete Paak evaluation ...
EICraate repoit of fitting de...
[ElMake a clane

5 Create report
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