
• Monte Carlo simulation in gamma-ray spectrometry
• Efficiency calibration
• Efficiency transfer
• Coincidence summing corrections
• Optimisation of experimental conditions
• Etc.

• Goal
• Provide case studies for new users : input files and results
• Validation by different codes/users

• Two types of codes
• Dedicated: DETEFF, EFFTRAN, GESPECOR: specific user-friendly interface 
• General purpose: EGSnrc, GEANT4, MCNP, PENELOPE

but training required to prepare the input files – description of geometries
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Part 1 : Efficiency calculation

• 11 participants
• 19 data sets
• 5 codes (EGSnrc, GEANT4, GESPECOR,

MCNP, PENELOPE)

• Presentation at ICRM 2019

• Publication in ARI

• Full report (nearly completed)

• Material available on the ICRM GSWG web page
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Set of data available
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http://www.lnhb.fr/icrm_gs_wg/



Download the files 

http://www.lnhb.fr/icrm_gs_wg/icrm_gs_wg_benchmarks/



Part 2 : Coincidence summing corrective factors calculation
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• Geometries used in a previous exercises (Vidmar et al., 2014 and Benchmark 1)

• Cylindrical geometries
• 2 detectors (A – B)
• 4 types of sources (P, W, F, S)
• Sample-to-window distance = 1 mm
• Lead shielding

• Materials composition and density provided

• Computation of the coincidence summing corrective factors
8 case studies: AP, AW, AF, AS, BP, BW, BS, BF 
4 radionuclides (60Co, 133Ba, 134Cs, 22Na)
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GEOMETRIES
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RESULTS : Part 2 : Coincidence summing corrective factors

16 participating institutes: Marios Anagnostakis, Ciprian Cosar, Alfredo de Blas del Hoyo, Hasan Dikmen, Maria-
Larisa Ganea, Santiago Hurtado, Konstantinos Karfopoulos, Marie-Christine Lépy, Aurelian Luca, Guillaume Lutter, Iason
Mitsios, Ana Pantelica, Constantinos Potiriadis, Stefan Roettger, Nikolaos Salpadimos, Marilia Savva, Octavian Sima, 
Cheick Thiam, Tran Thien Than, Theodora Vasilopoulou, Leen Verheyen, Tim Vidmar

22 data sets 
6 codes (EFFTRAN (2), EGSnrc (2), GEANT4 (5), GESPECOR (4), MCNP (2), PENELOPE (7))

Presentation at ICRM 2021 ?

Publication in ARI (+ detailed report) ?

Material will be available on the ICRM GSWG web page
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RESULTS : Part 2 : Coincidence summing corrective factors

Small problem : definition of the corrective factor:

Activity measurement :

Either we apply the corrective factor 
- to the net peak area (numerator) or
- to the efficiency (denominator)

Thus according to the participants we got FC or 1/FC !

Here, I am summarizing the FC values

𝐼𝐼 𝐸𝐸 =
𝑁𝑁(𝐸𝐸)
𝐴𝐴 𝜀𝜀 𝐸𝐸 𝑡𝑡

�
𝑖𝑖
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RESULTS : Part 2 : Coincidence summing corrective factors
60Co
1173 keV:

1332 keV :

Point Water Filter Soil Point Water Filter Soil
1,215 (11) 1,078 (4) 1,130 (7) 1,116 (8) 1,242 (8) 1,088 (5) 1,147 (6) 1,131 (6)

Detector A

MEAN VALUE

Detector B

Point Water Filter Soil Point Water Filter Soil
1,223 (12) 1,084 (11 1,132 (9) 1,120 (8) 1,250 (8) 1,095 (8) 1,154 (6) 1,135 (9)MEAN VALUE

Detector A Detector B

AS
AW

AP

BPAF BW BF
BS

Relative difference (%) of each set of data compared to the mean value (1% -2 %) 
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134Cs
795 keV:

1365 keV :

Point Water Filter Soil Point Water Filter Soil
1,323 (15) 1,115 (6) 1,189 (10) 1,172 (10) 1,372 (11) 1,133 (5) 1,218 (7) 1,198 (8)MEAN VALUE

Detector A Detector B

Point Water Filter Soil Point Water Filter Soil
0,684 (25) 0,865 (19) 0,770 (28) 0,820 (23) 0,644 (24) 0,843 (22) 0,733 (15) 0,784 (17)MEAN VALUE

Detector A Detector B
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133Ba
302 keV:

Point Water Filter Soil Point Water Filter Soil
1,10 (13) 1,029 (8) 1,044 (6) 1,041 (6) 1,68 (20) 1,21 (5) 1,39 (11) 1,23 (5)MEAN VALUE

Detector A Detector B

Relative difference (%) of each set of data compared to the mean value ( 5 % - 10 %)

AS
AWAP

BP

AF BW BF BS
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133Ba
302 keV:

ASAW

AP

BP

AF
BW

BF BS

Relative difference (%) of the mean value from each code compared to the mean value (15 % - 20 %) 
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133Ba

BP is the most critical case !

Relative difference (%) of the mean value from each code compared to the mean value



RADIONUCLIDES DECAY SCHEME

Electron capture : intense X-rays

Beta minus decay



22Na

511 keV:

1274 keV: 

Point Water Filter Soil Point Water Filter Soil
1,6 (8) 1,01 (26) 1,11 (33) 1,05 (27) 1,6 (9) 1,02 (27) 1,13 (34) 1,07 (27)MEAN VALUE

Detector A Detector B

Point Water Filter Soil Point Water Filter Soil
1,34 (21) 1,17 (5) 1,28 (9) 1,27 (9) 1,42 (27 1,20 (6) 1,33 (11) 1,32 (10)MEAN VALUE

Detector A Detector B
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Next steps:
1. Check report of data 

2. Discussion/harmonisation between participants : dedicated meeting early december ?
Check data between groups – identify discrepant values : explanation ?  

Influence of X-rays on 133Ba?

Influence of decay data for beta+ emitters

3. Preparation of an article for the next ICRM meeting (and full report of results)

4. Make consolidated data (input files and results) available on the ICRM GSWG web page



Commissariat à l’énergie atomique et aux énergies alternatives
Institut List | CEA SACLAY NANO-INNOV | BAT. 861 – PC142
91191 Gif-sur-Yvette Cedex - FRANCE
www-list.cea.fr

Établissement public à caractère industriel et commercial | RCS Paris B 775 685 019

THANK YOU FOR 

YOUR ATTENTION
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