
2A: NEW EM VERIFICATIONS

 L.Pandola “New test67 test results”
 D.Sawkey “Toward automatic validation of electron 

multiple scattering”
 M.Maire “New validation results”
 V.Ivanchenko “Validation results from ELSHIELD 

project”

 Various EM benchmark results and methods were 
discussed
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L.PANDOLA “NEW TEST67 TEST RESULTS”

 In 2007 a “comparison exercise”
has been performed within the γ-
ray spectrometry community

 Goal: compare detection efficiencies
predicted by different MC codes for 
a given (simplified) geometry of 
interest
 each participant submitted the 

results calculated with his/her 
favourite MC code

 participants used Geant4, Geant3, 
PENELOPE, MCNP, EGS et al. 

 Appl. Rad. Isotopes 66 (2008) 764
 found differences up to 10% at very 

low energy. Typically < few %
 Use this setup as a benchmark for 

the existing and new EM models in 
Geant4  test67
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COMPARISON WITH OTHER CODES
OR BETWEEN GEANT4 VERSIONS

 Results from Geant4-sim can be compared also with reference 
values obtained with other codes in the intercomparison exercise
 error bars in the reference values are the spread of results provided by 

participants who used the same code
 Good agreement with EGS, Geant4, Penelope
 We agree to run this benchmark regularly

Total efficiency at 120 keV Peak efficiency at 120 keV
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D.SAWKEY “TOWARD AUTOMATIC VALIDATION
OF ELECTRON MULTIPLE SCATTERING”
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A SOFTWARE HAS BEEN DEVELOPED TO
PROVIDE FAST AND DETAILED ANALYSIS OF THE
BENCHMARK RESULTS
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NUMBER OF VARIANTS OF RUNS IS HUGE: 
MATERIAL/THICKNESS/ENERGY/PHYSICS LISTS
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M.MAIRE “NEW VALIDATION RESULTS”
CONTINUE DISCUSSION ON ELECTRON
SCATTERING BENCHMARK: GEANT4/EGSNRC
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V.IVANCHENKO “VALIDATION RESULTS
FROM ELSHIELD PROJECT”
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LIST OF ELSHIELD VALIDATION
BENCHMARKS VERSUS EXPERIMENTAL DATA

Benchmark Type Energy/angle Material Test

Electron 
scattering

new 15.6 MeV
0 – 250

Au data

Electron 
scattering

Existing, 
update in 
progress

13, 20 MeV
0 – 120

Be, C, Al, Ti, 
Cu, Au, Ta

Data, EGSnrc, 
Penelope

Dose profile Existing 0.5 – 1 MeV Al, Mo, Ta, 
TaAl, AlAuAl

Data

Backscattering new 0.1 – 1 MeV
0 – 750

Be, C, Al, Ti, 
Cu, Mo, Au, 
Ta, U

Data

Bremsstrahlu
ng

new 1, 2.8, 15 MeV
0 – 600

Al, Cu, W Data, EGSnrc, 
Penelope

Dose kernel Existing 10, 15, 100 
keV 1 MeV

Water EGSnrc

Energy interval of interest for the project 1 keV – 20 MeV
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IN SUMMARY: A DISCUSSION ON VALIDATION
FOR THE RELEASE 9.5 WAS CARRIED OUT AND A
PLAN WAS ESTABLISHED
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