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Screenshots from Gamma-W for Windows:

The Welcome Page shows the active program (Gamm&atligam or Alps), the version
number and it tells when the Hardlock software gztion key is not active.
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Spectrum read-in via menu: ‘File | Read Spectrum’

The standard spectrum folder and spectrum formathea pre-selected in the start-up file
“Startup.ini”.

| [Festar) (EaliR) ™) Betion) (0| (2 )

TARGET f OXFORD spectrum Ctrl-T
Codeword Terminal c 4-tryte binary, n.n header (CMTE] Ctrl-B
. Farmat-free written from FORTRAN Ctrl-F

Eatch Procedure Dialog P
CRTEC spectrum Ctrl-O
Showe Cutput File F& 4-hyte hinary with CMTE header Ctrl-H
Fead Batch File FB CANBERRA Spectran-F spectrum Ctrl-C
Read Demo Spectrum y o SILEMA SILgammatvARROVEMCAPLUS  Ctrl-S
: INTERTECHMIQUE spectrum Ctrl-l
Exit Gamma-V¥ F10 NUCLEAR DATA (AccuSpec IMCA) Ctrl-N

ASCIl file, no header lines

CANMBERRA S-100 spectrum Ctrl-E

APTEC Y 4 3 or v 6.3 spectrum Ctrl-W




When a spectrum is read in, the program showspéetisim analysis screen.

Gamma-W can make

e analyses of regions-of-interest using one or s#\Batch-files, including calibrations

o fully automatic quantitative peak analysis

e detailed and user-controlled analyses of sele@gidns-of-interest (ROI).

All analysis modes can be combined for the analyse spectrum, followed by quantitative
nuclide activity calculation.

Gamma-W for Windows : Interactive Spectrum Analysis
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Gamma-W analyses fully automatically, inclusive pgak-search and automatic peak-list
improvement, or under complete user control. One define tentative or well-known peak
positions, or one may use the highly sensitiveuiitlalgorithms for peak-find.

3 Gamma-W for Windows: Interactive Spectrum Analysis - - | = b

Progiem MCA Display Setup Help
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The button ‘Calc’ activates analysis of the defiR@I or spectrum range. Fitted peaks and
the baseline are graphically displayed and relevamerical results are shown (Position,
Energy, Area, FWHM) in the status line below. Thensfunction adding up all fitted peaks

can be displayed at request.

Gamma-W for Windows: Interactive Spectrum Analysis [E=0
13 Spech s i
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| Pos= 54136 chn | E= 26936 + 000 keV | A= 5514242 cts = 0841 %

| Display Range: 471 - 571 Scale: Log Marker Position: 541 chn / 2692 keV | Counts: 223150 - ROLis analysed - |



Details of the peak analyses and all other actiwasstored in the Output (results) file.
The length of protocol can be selected in 6 legékxtensiveness.
Several lines have been deleted from the printelavibin order to fit the page.

[ Gamma-W Text Editor- [QutputTxt]

File ‘Edit  Search Miscellaneous
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System Date : ©08.01.2013 Time : 13:37:44
Startup File : Start up.DEF was read.
Reading Batch File : Start_up.INI

SPECTRUM : Testapec.SPM
stored on FEB 02 1990 at 08:00:00 ZM Time 80000 seconds (live)
ID: Bec—227 calibr.

Set Peak Marker No. 1 at Channel 545 T 271.18 keV
Set Peak Marker No. 2 at Channel S41 —T 269.1% keV
Set Peak Marker No. 3 at Channel 528 = 262.69% keV
Channel 524 to 552 SENS 25 FIXP 0 0 sSMOCO O BGND 0O
§ Position Energy DE Lrea DA (%) FWHM/keV FIT POFIF QUALL
1 528.2 262.8 0.1 5343.7 12.4 109 0.75 000
2 534.5 265.9 0.5 736.8 35.6 1.09 0.75 100 27217
3 537.1 267.2 0.1 1634.4 11.6 1.09 0.75 000
4 541.4 269.4 0.0 551455.4 0.8 1.09 0.75 000
5 544.5 2711 B0 440505.6 0.8 1.08 0.75 000
6 548.3 272.8 0.0 20421.7 1:2 1.09 8 AT 000

Linell Colds [ [ [ms

m




All calibration functions (Energy, FWHM, EfficiencySelf-absorption) as well as other
mathematical support options are operated fromwondow.

Energy calibration:

When an energy calibration for a spectrum exisis,uploaded along with the spectrum.

A least-squares-fit calibration with up to 20 dawints taken directly from the spectrum
graphics is very straightforward (point-and-clitken type “e” and fill the table). The data
points and the parameters of the fitted energypiation polynomial can be stored in a data
file and the details of the fitting process areetioin the Output file.

@i Calibration Functions

Energy l FuHR ] Efficiency ] Efficiency from Spectum ] Calculus ] .ﬁ.bsnrptinn] Current Source Actiity ] Means]

Channel | Energy Errar | inoo ' ' ' ' ' ' '
1 482 4321 356.000 0.050
2 5128416 3835900 0.050 2500+ .
2 79473 2FE.400 0.050
4 413683 302900 0.050 — 20004 7
5 127.072 a1.000 0.050 i
g | 1911.795) 1460200 0.050 . 1500+ .
7| FMO2FF| 2614600 0,09 E
8 avr.81¥)  BE1.EOD 0.050 . 1000 -
g | 1182661 838.000 0.050
10| 23970920 1836.000 0.050] 500 .

Palpnaminal Coeff. Errar 0 T y y y y y y

I 500 1onn 1500 2000 2500 ionn 3500
F1 | -1.709873E+01 246812E-01 thannel Wumber
F2 2907 7E-M 1.41864E-04
P3| 9152836k -08 4.63056E 08 Clear ‘Warksheet | Start Fit |
Cancel - Update Window <-- Read Data File | Save Data to File | 0k,




Full Width at Half Maximum (FWHM) Calibration:

Gamma-W automatically calculates the FWHM of peaken a spectrum is read in. The
polynomial fit to the data points, i.e. the FHWMntiion, can be improved by the user
through a selection of data points (e.g. pointd Warge uncertainties may be excluded from
the fit). The storing and reading of FWHM data tofh file is similar to that for energy
calibration data.

@i Calibration Functions

Energy FwHM lEffin::ienn:_l,ll Efficiency fram Spectrum] Ealculus] .-’-‘-.I:ns::-rpti-:nn] Current Source .-’-\-.n::ti'-.fit_l,l] Means]
Channel FuH i Error ~ i g g g g g g g ]
1 3BR.O7 157 033
2 R32.79 1.44 215 15 |
3 139324 241 0.ED
4| 171954 274 068 = N ]
5 [ 190058 2.00 1.50 =
E 2242 B2 A8 070 -
= 24857 o B = 137 1
8 271312 112 nya =
g | 283650 343 087 ] ]
10 33843 319 0.80] +
1.54 1
Paolpnominal Coeff, Error ' ' ' ' ' ' ' '
I 500 1000 1500 2000 2500 3000 3500 OO0
F1 1.2665E+00 1.5997E-01 Channel Wumbet
P2 8.9514E-04 V.B333E-05
P3 73443 08 2.98E3E 08 Clear ‘woarksheet | Start Fit |
Cancel -» Update Window <-- Read Data File | Save Data to File | ok




Efficiency:

The Efficiency can either be calculated from thset janalysed spectrum of a calibration
standard or read in from an existing calibratiole.fin the first case, the data (nuclide,
activity, date of calibration, etc.) from the cheate of a given calibration source are entered
and saved in a source description file. It is tlemstraightforward process to calculate
efficiency data from the peak-areas in the spectotithe source. Results from several spectra
can be combined to generate one set of efficieats.d

Wi Calibration Functions

Energ_l,ll F'W'HM] Efficiency  Efficiency from S pectum l Ealculus] .-’-‘-.I:ns::-rpti-:nn] Current Saurce .-’-\-.n::ti'-.fit_l,l] Means]
Current Huclide Library File : E:\Prog_GwMhwLibrarhHuchdes b

Start Spectrim —» Date DD MMYYYY]: 28, 6 2004 -+ Time [HH:MM:551: & ;|0 : 0

S ource Description Data File - E:A\Prog_GWwhw“Source\MMPAMBER.SRC

Source Calibration -~ Date [DD.MM YY) 18, 11 . 19688 --» Time [HH:MM:551: 12:/0 : 0
Muclide Mame Activity [*] Uncertainty [%]| Found in Library (9% [*] Achivity Unit: |kBg -
1 CoE0g 1.3221E+00 4,90 v
2 S5b-125 2. 7486E +00 360 ri Open Source
5 Ce137 35310601 430 v Description File
4 Pb-210 4. 27R5E+00 290 =
5| Am283 | 25194E400 G v e cties

=+ [Calculate Efficiency Datapointz from lazt analvsed Spectrum = ‘

Cancel -» Update “Window <-- Fead Data File Save Data to File | ak.

Two types of fit functions are available for eféocy data:
e the intrinsic HPGe or Nal(Tl) Jackel-Westmeiefi&#ncy-Function
e polynomials of order from 1 to 9 in double-loganitic data display

Details of each function-fit are listed in the auitfile.



@f Calibration Functions

l E fficiency from Spectrum] I:all:ulus] .-“-‘-.I:usnrpti-:un] Current Source .ﬁ.ctivit_l,l] Means]
Energy | Efficiency Error y y
23| EBOOEO( 1.1158E-02(4.979E-04
24| BOBEO( 1.1100E-02(4.625E-04
75|  E3R90( 1.0518E-02(4.794E-04
26| EE1.B0( 1.0247E-02(4.914E-04
o7 | 671.40] 1.0447E-02|5.651E-04 2 5 :
2o 1173.20( 5.7888E-03(2.916E-04 =
29| 133250 51515E-03(2 609E-04 =
Farameter Error
F1 2 BO24E +01 30B03E-02 e |
F2 SF.ATE1E-0T B.2779E-03 ]
P3 -1.B127E-02 8.8245E-04 — —
P4| 19713400 | 47967E-02 S 1
F5 2 7448E-01 1.1837E-02
37928E-02 B.93293E-04 -
RE Clear Warksheet | Number of Coefficients 0] | statri
Cancel -3 Update Window <-- Read Data File | Save Data to File | ak.




Individual data for all calibration functions withncertainties as well as the geometric
efficiency can be calculated in the Calculus-window

@i Calibration Functions

Energy] F'W'HM] Effiu:ienu:_l,l] Efficiency from Spectrum  Calculus l.-’-‘-.l:usu:urptinn] Current Source .ﬁ.ctivit_l,l] Means]

-Eplt g -—7 77 070" =/
Channel : 286.00 e Energy = 203.960 + 0044 =11
- PuiHM -
28119 + 0282 chi
Ch | : 21400 e FusHR =
anne 2180+ 0218 keV
- Efficiency - Cale
+  4513E-04 abs
Energy : 10010 ke --r  Efficiency = B.EFFRE-03
+ BEREI X
- Geometric Efficiency -
o Detector : <-- Digtance -» @ Sample :
5 2000 12.400 8.6000 Geom.-Effc: 0985693 X

Cancel -» Update Window <-- Read Data File Sawve Data to File | ] 4




Self absorption correction:
Gamma-W calculates energy dependent correctionoriadior each sample density by
interpolation in experimental data that were meadgdior various densities.

@i Calibration Functions

Energ_l,l] F‘WHMI Effiu:ienu:_l,l] Efficiency from 5pectrum | Calculuz  Absorption | Curent Source .-’-‘-.u:ti'-.fit_l,l] Means]

E nergy S-Abs, Error ~ e " e
9 200.00( 9.5531E-01(4.780E-02
10| 100000 9.6067E-01(4.803E-02
11| 1500.00( 9.E965E-01(4.8428E-02
12| 200000 9.7672E-01(4.884E-02|—
13| 2600.00( 9.8240E-01(4.912E-02
14| 3000.00( 9.8691E-01(4.935E-02| «

1 A 1

Selfabsoeption Facto:

Farameter Errar

F1 -B.1397E+00 2.4497E-02
F2 29261E+00 39922E-03
=i} -4 B309E-01 B 9283E-04

F4 2.4175E-02 8.3301E-05 T IlI]’ — IlI]’
Enetqy | kel |

Mumber of Denzity Datazet HE
Sample Denzity : 1.600000  gdons Clear ‘Worksheet |

Cancel ‘ - Update Window <-- ‘ Read Data File | Save Data to File | 0k,




Quantitative nuclide assignment

All options for quantitative nuclide assignment dod library management are compiled in
one window.

The overview page shows the current library fienple mass, activity unit, sample density
and data for decay correction (if activated).

Nuclide activities can be calculated by energie®ymnuclides. In the former case for each
energy the activities for all potential nuclide® disted that match this energy, in the latter
case the activity is determined for each line ofiuelide and finally the weighted mean
activity is calculated. An interference correct@an be activated.

This window also serves for the set-up of a baakgdoreference file that is later used to
correct spectra for external background peak dmurtigns.

@ Nuclide assignment & Reus f Westmeier - Nuclide Li... g|

Current Muclde Library File E:AProg_GWwoeLibransMuclides. lib

Huantitative Muclide assignment l Edit Muclide Decay Data] tMake Library or add Muclide Entries]

Options

Sample Guantity : lm q Energy wWindow ‘width m A=
Urit for specific Achivity Im Sample Density : IW g/cn’

v Enable Sampling [DD.MM.YYYY]-> |3 16 (2008  Time [hhemmess]-> (0 /0 /0

Diecay Carrection Spectrum [OD.MM Y] [1 12 [2005  Time [hhemmcss] > (8 [0 :[0

Write Countrates of

) ) cument Spectim in
Azzign to Energies EGMD File

: ' . i Wrike Library Entries to
Azzign to Muclides  [with Interfference Caorrection) Dutput File

Agzign to Mucldes [without Interference Correction]

O




The nuclide library can be edited very comfortabhyd new user libraries are produced by
excerpting from the master library. Each library d¢eold up to 2000 nuclides with up to 32

gamma-ray lines per nuclide. The Gamma-ray masgtesry holds data for 1554 nuclides

with half-lives >10 seconds.

! Nuclide assignment & Reus / Westmeier - Nuclide Li... @

Current Muclide Library File E:\Prog_Gw"LibrarhHuclides ib
Quantitative MWuclde assignment Edit Muclide Decay Data l bake Librany or add Muclide Entries]
Search for Element : | ra | > Start Search | Library File
Open Library | Save Library |
#1785 Muclide: Ra-Z2268  Halflife : 1.6000E+03 |Years -
Energy [keV] Intenzity [%] e Mavigate Muclides Muclide Entm
1 351.90 37100 .
2 E09.30 46,100
M e
3 295,20 19.200 Jump & Up
4 241.90 7.460 E—
5 186.00 3.280
g 112030 15.000 Back Delete
7 1764.50 15.900
a 7RS40 4 880 Mext
q 123810 5.920
10 93410 3160 Jurnp & Down
11 1377.70 4.020
4550 4 160
12 Last 0K
13 w




Existing libraries can be combined or new librareeated to make libraries that are
optimized for specific applications.

B Nuclide assignment & Reus/ Westmeier - Nuclide Li... FZI

Current Muclide Library File : E:\Prog_GwwhLibranysk Snatur lib

Quantitative Muclide assignment | Edit Nuclide Decay Data Make Libray or add Nuclide Entries l

Muclidez in curent Source Libran Muclidez in Target Libran
E:AProg_GhwhwALibran K Snatur lib E:AProg_GwhwLibran s Trinitit. lib
# MNuclide Tag| Irvert all Tags 1) Huclide i

1 Be-7 12 Ba-133g
2 Ma-22 Select Muchdes in curent 13 Cs-134g
3 k40 Source Libran 14 Ce137
4 bd -5 Prezs COPY Button for 15 Ce-139g
5 CoR7 tranzfer Diata to Target Library 1E Eu-152g
[ Co-B0 g 17 Eu-152gx
7| zns 395 = B e 365 18 | Eul54g
a Sr-85 g 19 Eu-155
9 v-88 20 Th-232
10 Cd-109 Save Target Library 21 Th-232 =
11 Shb-125 v 22 U-235g L
. ok !
Select Source File Select Target File




Automatic analyses in the Procedure Mode:

All relevant steps and settings can run automayiaakhe Batch-Procedure-Dialog.

This feature allows pre-definition of calibrationatd, background, decay correction,
sensitivity and others which are stored in a rafeee(procedure) file and available for future
analyses. Thus, one can make repetitive analyssisndar samples using the same data sets,
definitions and procedures.

The Procedure Mode is meant for industrial datalpetion where the program is operated by
laymen in spectrometry.

Gamma-W for Windows : Dialog Window for Batch Procedures

X | Q| U e W | [ 27

PORT #: Testspectium Mo, 1 [intemal) - Interal Reqion of Interest AT DU
FE Measuring Time [Live) = 80000.00 = g Total Counts 1. 74566E +07 Trinitit. pre - SAVE
Detector : Comment
|—E 104 3 .
Arquizition Paraneters
— Curzor—y | 2 File name
Counts o Freszet Time zeconds
15334 L |
4 # Repititions l_
Charinel g
E
251 Decay Comection
Energy 1ot 7l “Waiting Time . [ Callection: |
120 la0 180 180 200 220 240 260 280 aon 320 340 i - - i
1769 e Sampling Date |— |— |— |—

Start Spectrum |—|—’_ |—|—

FORT #: E:derng__GW\_la_\:'"\Spfptra‘:_gléga&fssc - Integral Region of Interest Paramieters for Spectum Analysis
= easuring Time (Live] = A8 s Total Counts 2. 25260E +04

Energy IW'
Detector :
rE] FuiHM [Tinititfn =]

10 - E

Efficiency EleinerStein eff -
— Cursor—
Counts 1a® 1 External BGND |KleinerSteinbgd
: Nuclide: Library m
Elherimel 10t J Mazs /Volume | 00160000 |kg
12

Sensitivity |12 [11-150] [ S48

Energy 10" o =

04.06.2008 16:18

pary
Hukige 6f Counks




A user-management defining various password prete@ccess- or user-levels can be
activated.

Please enter your Initials, Password and Access Lev...

Initialz : max. 3 characters Pazzword : max B characters

—

LEWEL 1 : GUEST ENTRY

LEVEL 2 : USE EXISTING PROCEDURES OMLY

LEVEL 3 : STAMDARD EMTRY [EXPERT MODE)

LEVEL 4 : ADMINISTRATOR ACCESS

LEVEL & : PROGRAMMERS ACCESS

Exit Garnma-a LOGIM




Batch-files can always be used for repetitive asesy i.e. in the procedure dialog or in user-
controlled analyses.

Gamma-W for Windows : Interactive Spectrum Analysis
sl MCA Display  Setup Help

Show Output File Ctri+F 1 J Lin fkl}lw{? nmI DelFei [ CoLe | [ F

M ) !J_J Dl | il | gy |
Fead Batch File B
© d Terminal o o »
Eatch Procedure Dialog P
Ext (Clear Spectrum and close Window) F10

7
1 Z

| Display Range: 1 - 4096 | Scale: Log Marker Position: 3523 chn § 17646 ke | Counts: 13476 - Mo ROl defined - |_




General settings such as operating language (dewgnglish, francais) or the program mode
(GAMMA-W, SODIGAM or ALPS) are selected in the Qmts Catalog and can be stored as

start-up options.

i Option Catalog

Parameter for Spectra Analysiz ] [nput & Output Definitions ]
: Language and Mode Setting ] Special Seftings ]

Colour Settings

- Program Language Sefting -

Choose Language @ |endlish j

- Select Spectra Type HPGe. Geli --» Gamma- Mal(TI] --» Sodigam SBO, GIC > Alpz -

Gamma-hw Sodigam Alps

Cancel Save az Startup Ophions k.




Colours for graphic display (backdrops, spectrur®],Rbaseline, fit- and sum-function and
others) can be selected and stored, i.e. one caanadise the program.

i Option Catalog

Colour Seftings

Colour Section

b ain-window-B ackground

Parameter for Spectra Analysiz ] [nput & Output Definitions ]

Language and Mode Setting

ROl Colour

Special Settingz ]

Fit Function 1

Specwindow-B ackground

Feak Marker Colour

Fit Function 2

Spectrum Colour

BGHD Calour in RO

Fit Function 3

Marker Calour

Sum Function Caolour

Label Calaur

Caricel

Sawve ag Startup Options

ok




Additional parameters for spectrum analysis, pubhtéength, background correction and
others can be defined.

i Option Catalog

Colour Seftings ] Language and Mode Setting Special Settings ]
FParameter for Spectra Analysiz [nput A Dutput Definitions ]

Sengitivity for Peak Search

Sensitivity : 25 E| S ample 1D ‘

Esternal Backaground

Select BGMD Correction Data File : \Wiite Courtrates of cument
Bgndds. bgd ﬂ Spectrum in BGHD File

Cuztomized Efficiency Corection

Apply Comrection ; v ‘ez /Mo Select Function Type ; ITE

Enter Parameter Y alues F1 = 1.2440 F2= | 086348 F3=

Effc [comected) = Effc / Cor = Effe / [P1*[Energy / MeW] " P2

Caricel Sawve ag Startup Options k.
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