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Reasons for developing of 1’B-RPC based
neutron detectors:

- Increasing the resolution of (Ti)g B (%)2 W (%)2
operating neutron scattering facilities;

- Increasing couting rate capacity for detectors of
new generation of neutron sources;

- Lower cost of 19B based detectors per unit area
compared to *He.
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Magnetron sputtering of thin films °B.C
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First step of detector characterization was
measuring of gamma spectrum from neutron

conversion reaction:
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Geant4 Monte-Carlo simulation

Geant4 model
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Geant4 Monte-Carlo simulation

Convertion efficiency of thermal (1,8 A) neutrons

1 0 - 35 ] [ ]Scattering 1,8 A
for different thiknesses of 'VB4C ——10kev 2 30 B oo
5,0 — S0keV 0 ] [ Absorbtion 1,8 A
: 100keV g 25 Il Absorbtion 6 A
4.5 500keV/ = . I Absorbtion 10 A
. O 201
] ©
] - ]
4.0 5 L 15
] c ]
(= ] ]
SN 351 O 104
~ ] ‘IS ]
> ] ]
O 3.0 D 5
< : ol M o
Q 25- B4C  C2H2F4 Glass float PCB Al Ccu
'6 ] 2pm  249pm 280pym 1mm  50uym 50 pm
= 20 ] Material Types
(v : Conversion efficiency for different neutron
L 1,5 waveleght and 10B4C thikness 2 um
20 -
1.0 - io] —— 10keV
17 ] | ——50kev
] —_ 100keV
0,5 4 X e 500keV
b 13 4
] > 421
010 LA DL LA DAL LA DL AL L LA DL L L DAL LA DAL LA LA R DL | g 1:):
0 1 2 3 4 5 6 7 8 9 10 .g 9]
10B4C thilnesses, um £

O =2NWHOO N
TP PR PO P I PO P |




Produced 1D-PSD of thermal neutrons based on
WB-RPC
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Counts rate, Hz

Characterization

15000
= cosmic ]
&0 14800
1004 ® Co :
252 14600 -
10 Cf |
[ ]
14400 -
14 ° ° ° hd > ]
01 ] : S 14200 -
= ]
0,01 4 . ® = " 5 14000
™ O )
0,001 4 ® 0O 13800
1E-4 ° < ]
B . 13600 -
1E-5 4 1
" 13400 -
1E6 4 . 1
u 13200
1E_7 T T T T T T E
1400 1600 1800 2000 2200 2400 2600 o000 |
1 HV.V — T T T T T 1
100000—E 0 20 40 60 80
10000 ] cosmic 2300
_ co 2300
cf 2300
1000 -
100
10
' ul
Al i [ N N N T 1|
0 2000 4000 6000 8000 10000 12000 14000
a.fQ

——
100

t,ns

by laboratory sources

50

80000 A
70000 - PR ( { /
60000 - \ ! { \ /
£50000 - / | ¥ j | N
= e I 1 _."J \
g 40000 F :
30000 | '
—— cosmic 2URK
aniia 10000 F i'
neutran 50 —40 —30 —20 —10 0 10 20 30 40
Position, mm
12|o ' 14110 | 1éo ' 1;30100000
cosmic 2300
10000 co 2300
cf 2300
g 1000
100
10
1 T T T /M ‘ l ‘ T \ T
0,0 0,2 0,4 0,6 0,8 3 1,0

PSD



Counts
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arge spectra from laboratory sources at
different applied voltages
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PSD spectra from laboratory sources at different
applied voltages o
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Measuring on channel Ne9 of IBR-2
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Measuring on channel Ne9 of IRR-2
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Next step is increasing of thermal neutrons
registration efficiency

Find by maximum likelihood Convertion efficiency of thermal (1,8 A)
. . e — _

estimation (MLE) thiknesses of 1°B,C: 50 I neutrons at different number of 1OB4C
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