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Princip of measurement 
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Birks quenching: 



Simple picture 
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Already processed 

 

𝑛𝑒𝑙𝑖 =
𝐸HPGe + 𝐸SC − 𝐸HPGe
𝐸 − 𝐸HPGe
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Simulation 



Geometry 
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Simple picture 
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Simple picture analysis 
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Simulation with kB 



Introduction 
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Different kB 

1 Compton 
scattering 

multiple Compon 
scattering 
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Different α 

• fd 

𝛼 2 scattering 

min (keV) 

1 scattering 

min (keV) 

Compton 

(keV) 

1 scattering 

max (keV) 

2 scattering 

max (keV) 

0° 0 0 0 121.7 1215.9 

28° 37.3 72.3 311.6 562.5 1215.6 

50° 247.8 411.5 642.6 809.0 1213.5 

90° 682.9 871.5 963.1 1024.4 1204.1 

135° 959.2 1059.1 1088.1 1106.2 1182.1 

180° 1089.8 1114.6 1118.1 1118.1 1140.5 
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Volume and initial energy 

 

geometry 2 scattering 

min (keV) 

1 scattering 

min (keV) 

Compton 

(keV) 

1 scattering 

max (keV) 

2 scattering 

max (keV) 

0.5R, 0.5z 344.0 535.9 642.6 732.8 1212.3 

1.0R, 1.0z 247.8 411.5 642.6 809.0 1213.5 

2.0R, 2.0z 69.3 131.0 642.6 929.5 1215.4 

Initial energy 2 scattering 

min (keV) 

1 scattering 

min (keV) 

Compton 

(keV) 

1 scattering 

max (keV) 

2 scattering 

max (keV) 

1173 keV 196.4 331.2 528.6 676.2 1055.7 

1332 keV 247.8 411.5 642.6 809.0 1213.5 

662 keV 67.4 120.1 209.3 287.3 552.6 15 



Different composition 

 H/C ρ [cm-3] 

0.00 2.62e23 

0.56 2.73e23 

1.11 2.84e23 

1.67 2.93e23 

2.28 3.03e23 

Ge 14.12e23 
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Different cut 
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Measured data 
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Background 
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𝐸𝐺𝐸𝑛𝑜𝑏 =
𝑁𝑎𝑙𝑙 𝐸𝐺𝐸 − 𝑁𝑏 𝐸𝐺𝐸𝑏

𝑁𝑎𝑙𝑙 − 𝑁𝑏
 

dt [ns] 

EGE+ESC [keV] 

EGE [keV] 



 

less background 
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Temperature 
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ESC [keV] 

Americium 
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less background 



Nonuniformity 

 

24 
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less background without nonuniformity 



Result? 
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𝑘𝐵 = 3.0 ± 1.3 × 10−2 g cm−2MeV−1 

𝑘𝐵 = 0.728 ± 0.023 × 10−2 g cm−2MeV−1 

here 

What it should be 



Experiment with Cs 



Collimator Scintillator 

mirror 

photomultiplier 
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events time [h] 
events in 
one hour k [keV/bin] 

m, c Cs, Am, Ra 297000 23,3 13000 0,180 

nom, c Cs 87200 15,2 5700 0,160 

m, noc Cs 76200 5,8 13000 0,181 

nom, noc Cs 83000 6,0 14000 0,163 

m – with mirror 
nom – without mirror 
c – with collimator 
noc – without collimator 
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Cs EGE 400keV 

𝜎 = 18,5 ± 0,6 𝑘𝑒𝑉 𝜎 = 29,6 ± 0,7 𝑘𝑒𝑉 

𝜎 = 18,5 ± 0,5 𝑘𝑒𝑉 𝜎 = 25,4 ± 0,4 𝑘𝑒𝑉 
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Cs EGE 200keV 

31 



Thank you for your attention 


