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Introduction
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Detection methods

CEA 870L cemented waste drums

Destructive: sampling the content of the package 

- Inaccurate if heterogenous

- Radiological exposition of operators 

- Low energy

- Low activity 

Passive: detecting natural activity of package
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Physics behind API
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HPGe photofission Setup for CINPHONIE casemate

• Detect

• Localize 

• Quantify

LINAC
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HPGe signal analysis

HPGe gamma spectrometry Quantity/Identify actinides

238U

239Pu

235U

238U

239Pu

235U

142La

Hours of irradiation 

Days of measurement 

Detection limit: dozen of grams

95Y
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Experimenting with LaBr3 fast scintillators

• 1s irradiation

• 1s cooling

• 1s measurement
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Results

1 min measurements 10 min measurements 
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Modelling of the experiments

LINAC electron spectrum
LINAC head X-ray beam

LaBr3 detector

e-

Concrete mock-up
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Sequential method

Accelerator & 

e- source

Mockup & U sample 

Mockup & 

Detector
Darwin code

Estimated signal

Photon 

Spectrum

Fission rate

Fission products 

activities
Detection 

efficiency 

Finished work

Planned work
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1st step: Photon Spectrum

Source distribution Dirac Gaussian Truncated Gaussian

Fission per e- source @ 30cm (x10−7) 5.94 6.11 6.62
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Dirac distribution version 6.1

Dirac distribution version 6.3

Truncated gaussian version 6.3

Truncated gaussian version 6.1
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2nd step: Fission rate 

Geometry Depth (cm) Angle (°) #fission/pulse Uncertainty

S0 0 0 749 650 0.1%

S1 7 0 410 350 0.1%

S2 25 0 136 300 0.3%

S3 50 0 34 800 0.2%

S4 25 30 69 600 0.3%

S5 7 30 120 350 1.3%

S6 0 30 162 400 0.5%

D1 7 15 227 650 0.4%

D2 7 45 62 350 0.7%

D3 7 60 30 450 1.5%

D4 7 75 14 500 2.3%

D5 7 90 8 700 3.7%
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3rd step: detection efficiency

Generate gamma for all energy between 

2 MeV to 8 MeV with 100keV steps

Uranium sample and gamma 

generation probability
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Detection efficiency: results
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Conclusion and prospects

Accelerator & 

e- source
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Thanks for your attention ! 
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