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Reasons for developing of 10B-RPC based 
neutron detectors:

- Increasing the resolution of 
operating neutron scattering facilities;  
- Increasing couting rate capacity for detectors of 
new generation of neutron sources;
- Lower cost of 10B based detectors per unit area 
compared to 3He.
 



Magnetron sputtering of thin films 10B4C
Sputtered at ESS Linkoping Workshop:
0.5, 1 and 2 μm  ±10% of B4C by 
CemeCon CC800/9 (400⁰C)  
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Cu tube of X-Ray 
diffractometere EMPYREAN:
1,540580 Å/1,5444260 Å = 2

Result:
ϴcrit=0,205⁰ 
ρ = 2,47 g/cm3
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10B + n ➝ α + 7Li + γ (93.7%),
10B + n ➝ α + 7Li (6.3 %) 

σabs(En=25meV)=3837b

First step of detector characterization was 
measuring of gamma spectrum from neutron 
conversion reaction:

Measured by HPGe Canberra GC10021
with 252Cf  neutron source is placed
in HDPE and lead shielding
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Geant4 Monte-Carlo simulation

Geant4 model
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Geant4 Monte-Carlo simulation



Produced 1D-PSD of thermal neutrons based on 
10B-RPC

C=39pF, L=95 nGn
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Characterization by laboratory sources
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Charge spectra from laboratory sources at 
different applied voltages 
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PSD spectra from laboratory sources at different 
applied voltages 
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Measuring on channel №9 of IBR-2
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Measuring on channel №9 of IBR-2
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Next step is increasing of thermal neutrons 
registration efficiency 
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Find by maximum likelihood
estimation (MLE) thiknesses of 10B4C:
№1: 850 μm 
№2–13:1000 μm  
№14–17:1100 μm  
№18:1150 μm  
№19–22:1250 μm  
№23:1350 μm 
№24–27:1500 μm 
№28:1550 μm  
№29:1850 μm  
№30–36: 2000 μm 

Total efficiency 
(1.8 Å):
Optimal 58,58 %
1,15μm  57,41 %
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