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New happeningsin gamma
spectroscopy data analysis

Sylvie Ward — Sales Support Specialist
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GEN" IE Genie-2000 L atest Features

Cascade Summing Correction

LACE (Line Activity Consistency Evaluator)
Interactive Nuclide Peak Labeling
Automatic Gain Adjust

Report Generator Improvement

Enhanced Hardcopy Plotting

Datasource Information / Summary Screen

CAM File Preview
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2000
GENIE  Summing Errors

Cs-137
Random Summing %137
» loss of peak area at very high count rate T
» independent of energy, sample-to-detector distance, number of vl
nuclides in the sample g |2

» correctable with the use of a pulser or a stationary reference source

True Coincidence Summing [Cascade Summing]

»loss or gain of peak area as afunction of nuclide decay scheme andCo-GO
geometry

» independent of count rate - a problem for all samples !

» different effect for different gamma energies of even the same
nuclide vl

» correctable by increasing the sample-to-detector distance, if you
want to pay the lower MDA penalty

» About 75 nuclides have this problem including common calibration v
nuclides
o Co-60, Y-88, Ce-139, Eu-152, Cs-134, Ba-133
a calibrations with these nuclides up close are wrong
A
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2000
GENfE Cascade Summing Correction

Input needed

Done

once per _P/ T _ _
detector Calibration Automatically done

Done once
per sample
geometry

Geometry Cascade

Description

Summing
Correction

From
analysis

Corrected

NID
Results
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GENIE

cpuation used to calculate plot:
where: Ratio = Activity /KL Activity

‘! Denotes Hey Line energy
* All uncertainties cquoted at 1.00 sigma

lniBatio)

'

Previous

radium

= &L + B*lniEnergy)

Pluclide Energy Acotivity Aetivity  Ratio [Uncert] & B
thorium (e} (uCisUnitc) Tncert® [urcert]
Ratio LN TH 51l.0 5.45E-007 2. 96E-008
& Weighted Mean [prixy ay 7z B 1.75E-00& 1. Z7E-007
 KeyLine 5.0 3.07E-006 1.96E-007

84.9 1.03E-006 7.55E-008
radiun 74.8 5.07E-005 2. 24E-006  9.820[ 0.722] 2.37  -0.235

77.1 5.79E-006 &_41E-007 1.098[ 0.123] [ 0.019]
87.2 1.0lE-005 1.30E-006  1.911[ 0.253]

186.0 1.16E-005 &_76E-007 2.1595[ 0.204]

24z.0 5.78E-006 2. 97E-007 1.096[ 0.087] |

295.2 4.87E-006 2_S9E-007 0.924[ 0.061]

35z.0 5.45E-006 2_62E-007  1.034[ 0.064]

6093 5.27E-006 £ 08E-007 1.000[ 0.056]

765, 4 5.93E-006 3 92E-007 1.136[ 0.087]

L= - S OE 00 e N SEE-_007 1l lcer 0 1021

L ACE Line Activity Consistency Evaluator

Problems are easily seen
new report, new graphic display

» Takes advantage of nuclides
that emit multiple gamma
energies

» Help to visualise
Imperfections in gamma
spectra results

» Useful to improve quality of
results
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| nteractive Nuclide Peak Labeling
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'”' )2000)
GENIE Interactive Nuclide Peak Labeling

Muclide: C5-137

Energy: G617 kel

Met Area: 257 199e-+I06
+ 9230 2%

Potivity: 2227 £0.45%
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GEN“&IE

ialibrate Display Analvze Ed

Automatic Gain Adjustment

» Easy and automated way to set-up a
y Spectroscopy system

Setup... . _
e » Facilitates comparisons, ease the
Peak-Fo-Tokal monitoring of the consistency of
Peak-to-Tatal Show. .. analysis and also the following of
trends

EFficiency b _ _ _ _

Efficiancy Show. .. » Improve situations with less gain

| stability (In-situ measurements or Nal

izain Evaluator. ., detectors)

Auko Gain Adjust, ., _

File Gain Adjust. .. » Can be used to check, adjust and
track gain during extended

Load.. campaigns : more QA!

Store...

» Requires full-computer controlled
hardware

A
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Auto Gain AdjustC:,GENIEZK, CAMFILES Dirt_Soil .ENF x|
Certificate File — Convergence ——
[Mbsstd ctf ~| & Single
Peak Search ASF " Double
IData_shu:u.asf j [teration Limit

|5
Freszet Live b aximum Allowed G ain
Time: Deviation [%]
IEEI I-I W Adiust Zemo
(A Transfer [ Generate Repart
v Before W After
14 File
Ier:ample.qaf Browse. .. |
Cancel | Save | Help |

GEN“ [E  Auto Gain Adjust

>
>

Auto Gain Adjust...

Place source on detector

Enter Nuclide Energies, Analysis,
Count times, and Stopping Limits

Execute - have a cup of coffee
while Genie does the work!

System will perform a series of
clear-acquire-analyse-adjust
cycles until peak positions match
current energy calibration

Will even automatically update
QA files before and/or after if
desired

Count samples with a perfectly
calibrated instrument A
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Auto Gain Adjust...

GENIE  Auto Gain Adjust
Display during Operation

Auto Gain Adjust Status - C:4GENIEZK, CAMFILES  Naidemo.cnf EI
Skakus: IM PROGRESS Iteration: 1 ﬂ
Truelke] FoundikeW] Carrection Factor Shift/FIWHRM Fraction
Initiated: 11/26/2002 11:05:32 | cac apnzdl - ; i
123.1 CO-EF 1356 £ 534 0941 £ 0.041 0,75
- 1894 £ 3.24 - n.ra
Acauisition: 32160 seconds - 2332 & 387 - 0.78
ER1.E 25-137 B934 £ 724 0,952 £ 0.042 0.2a
Ireration: 2}'5 293.0 Y-28 9345 £ 0,00 0,913 £ 0,023 0491

11720 Co-e0 12026 £ 0,00 0934 = 0024 0,94
13323 Co-e0 13785 £ 3,43 0965 £ 0,035 0,96
14600 kE-40 -

%o Gain Deviakion: 60,5 A _
18360 Y-28 18908 £ 6,42 04906 £ 0046 1,05

Input is Sufficient [required energies: 4, supplied energies: 8

Output is Reliable (kequired matches: 4, output rnatches: B
e o Tolerance Factar: 0,580

Iniial Gain: 15229 Average ShiftiFWHM Fraction: 087

Weighted Awerage Gain Comvection Factor: 0,934 + 0,014

Dratasource Energy Calibration:

E = 1.221e-001 + 2,432 +000*Ch + 3.428e-005%Ch" 2

Calculated Energy Calibration:

Initial Zera: -1.221e-001 key E = 2.226e-001 + 2,638 +000°%Ch + 3.611e-005%Ch"2

adjusted Gain; 19,323

adjusted Zero: N

Cancelfdbort Help Print Repart Mow 8] 4
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Gain Evaluator...
Auto Gain Adjust...

Gain Evaluator File Gain Adjust...

Gain Evaluator - C: GENIEZK', CAMFILES  Naidemo.cnf il
— Source of True Energies

True Energies (Muclide):

' Currenl nalysis Results E -
o r = ~ o1 com o eaal] | 5 Displays graph showing
" Certificate File: = 6616  C5-137
oo v | e agreement between true
" Muclide Library: = 1332.3 Co-60
| =] | 103 ko - peak energy and found

energy

» Can show improper
NID/library, gain, zero

» All deviations should be

small

True kel Faund (ke's] Catrection Factar ShiftFWHM Fraction -

:| » Should be part of data
Ea.E AM-241 - - -
1231 COEF 1356 £ 5,34 0,941 + 0,041 nre H
- 189.4:3.24 - * nre reVIeW process
- 293.2 £3.87 - 078
BE1E (C5-137 B934 £ 7.2 0,952 + 0.042 088
29g.0 v.8m 924.5 £ 0,00 0,912 + 0,022 091
11730 CiO-60 1202.6 £ 0,00 0,924 £ 0,024 094 b p f p
13323 CiO-E0 12725 £ 242 0,965 & 0,035 0496 > Can e art O AS F Ste

iggg:g ﬁg 18905 & 6.3 0,906 0,046 105 [l | ke | P F’ LAC E]

Input is Sufficient [required energies: <. supplied energies: )

Dueput is Reliable (requived matches: 4, output matches: &)

Talerance Factor: 0,530

Average Shift/FWHM Fraction: 0,87

Weighted Awerage Gain Corvection Factors 0,934 + 0,014

Dratazource Enetgy Calibration: E = 12212001 + 2,432 +000%Ch + 3.428e-005%Ch~ 2

Calculated Energy Calibration: E = 2.826e-001 + 2 £38e+000%Ch + 3.611e-005%Ch~2 LI

Cancel Help Print R.eport | FixFile Gain ! Save Mew CAL File ReEvaluate |
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GENIE  Enhanced Hardcopy Plotting

Data Plokt 5'

v Grid

[ % Log Scale E:&_Lﬂ LL_L“ *\L ﬂ\LL

Spectral Data Plot - C:\GENIE2K\CAMFILES\Naidemo

: %,////Wﬁwﬁun
E/ :
e

Spectral Data Plot - C:\GENIE2K\CAMFILES\Naidemo.cnf
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GEN“ IE Report Generator | mprovement

» Inclusion of graphics
within the body of the
report.

» Inclusion of special
calculation

» Dynamic setting of the
text

» Create "standard"
graphics files

» Backward compatible
with existing templates

CANBERRA

Filename

Report Generated On

Sample Title
Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range {in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time

Real Time

L OO ENIEZ K CAMEPTLES Whss e onf

s IOF142002 B06:38 AM

s fest2

: NI Analysis wiRepeort
: NBS Sud.

: Point Source

@25 em

1500

HE I L

HE I L
o L0 eV

¢ LOOOE+MI0 unit

DISTR 600000 AM
¢ TIS/09T8 1200000 PM

= 4000 seconds
40200 seconds
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Datasource Overview
Acquisition

Diatasource:
— Input Infarmation

Channels:
Acg. Mode:
MCA Type:
AP Type:
ADC Type:
HYPS Type:
Sample Title:

GENIE

Analysis | Calibration |

1024
PHA+
AcSp+

Nal+

AccuSpec
Nal+
Mixed Standard

Datasource | nformation

CAGEMIEZK\CAMFILE SiMaidema.cnf

Datasource Overview

Acquisition

Analysis Sequence Description:

»MCA parameters used

» Analysis steps already performed on the
datasource (with the algorithm name)

» Qverview of Calibration Information

Interactive MID. ..

=
A

Geometry Composer

Sk,
Smaoth...

Datasource Crerview

—

Analysis | Calibration |

MNID Analysis wReport

— Anabysis Files

Feak Locate
Muclide ldentification

CAGENIEZK\CAMFILES\STDLIB MLB
CAGENIEZK\CAMFILES\STDLIB MLE

— Analysis Steps
Acquisition
Peak Locate
Feak Area
Efficiency Correction
Nuclide |dentification

/261993 12:56:39 P
Uniclentified 2nd Diff
Sum { Non-Linear LSO Fit
Standard

NID v Interf. Carr,

"
Repart Window b
x|
Datasource Overview x|

Acguisiion | Analysis  Callbration
—Energy

Energy 3.442e+000 ke +1.9602+000*Ch +8.350e-005*Ch"2

FdHb - -7.181e+000 ke +1.909e+000*E"1/2

Laow Tail :
—Efficiency

Type: Dual Order of Low Energy Poky: 0 Order of the Polynomial : 5

In{Eff) = 5.216e+002 +5.303e+0024n(E)  -1.803e+002*In(E)"2 +3.049=+001*n(E)"3

-2 5BBe+000%n{E) "4 +B.584-002%n(E)"5
=Feak ta Tatal
Ok I Cancel Frint Help




GENIE CAM File Preview

& CAMFILES zjztgj x|
| Hle Edit ¥ew Favorites Tools Help - |-
| &Back v = v &1 | @Search yFolders <PHistory _}J Lrid - | EBv - |
e o I.__.: Narme | Size | Type | Modified | -l

I || Mixtof CTF
3 ] Mbsstd, ctf Q ; : ;

CAMFILES STt spec »Quick CAM file preview
HHDSA-1000,gws . . . .

— Mxtof. gws within Windows File

: . = A_g.nb

CAM File Canberra Industries =lA_g )

Title: Mixed Standard ié‘;ﬁ%ﬁé'ﬁg‘“—a EX p I orer.

Quantity: 1 unit z :

St =H_o.nb

Aalc B eu ek =itk-ndu.NLE d
itk med LB »Shows spectrum an
=itk-narm,hNLE . . .
il basic information
=P _rrib
'j_ﬂptca|.ﬂ|b 25 KB NLB File 10/12/1998 12:14 AM
ﬁls_t.r‘llb 821 KB NLB Fie 2/25/1999 5:12 PM
ﬂStdlib.r‘llb 12BKB NLB File 6/2f1998 6:05 PM
ﬁlu_z.mlb JO9KB NLB File 21251992 4:53 PM
mlexample gaf 48 KB QAF File 7/9/1997 2:45PM
Bcernipf 190 KB SpeedDial &/12/2003 2:03 PM
“BElfiesta KB SpeadDial 5/7/2003 3:54 PM
BIN1KmLlator 56 KB SpeedDial 2f27/2003 10:53 AM
Blantern 36 KB SpeedDial 5f7f2003 5:01PM
B Naidemo 176 KB SpeedDial 6/12/20034:13FPM
EMbsstd 188 KB SpeedDial &6f12/2003 2:01 PM
B Test_bkg 47 KB SpeedDial &/6/2003 5:03 PM
B Test spe 142 KB SpeedDial 47152003 7:12 AM
B testim ITKB Speedbial 6122003 2:08 PM .

Type: SpeedDidl Size; 176 KB 176 KB =2 My Computer 7

> Genie-2000 New Features CANBERRA



N
”\
CANBERRA

(T
(GENIE

Basic Spectroscopy v3.0 Installation

WiIll bereeased in the next few months.

A
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| ntroducing the InSpector 1000




Find and | dentify Radiation
— Easlily, Accurately and Reliably...

v Dose and count rate measurements
v Nuclide identification and activity measurements

\ Spectrum acquisition and analysis

\ Digital Signal Processing Technology

\ Nal detector characterisation



Real-time High-performance
Hand held radiation | dentifier

E@ 38.5 usv/h

Tracks, monitors and alerts
S the user of any radiation
I W  hazard from background ...

PRESS ENTER TO LOCATE

Idle D) =

g |dentifies and reports
the radiation hazard!

Press Enter to Save Spectrum

Q) E

A
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Portable Gamma Spectrometer 2000
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