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Fig. 2. Fast neutron cross-sections for threshold activation reactions in some TAD
materials.
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T. Gozani et al., NIM A652 (2010) 334-337

,Neutron threshold activation detectors Photon energy (MeV)

(TAD) for the detectlon Of f|SS|OnS” Fig. 3. Fission prompt neutrons and delayed gamma rays as detected in FC
detector between short pulses of 9 MV Bremsstrahlung X-rays.
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Neutrony wolne — wychwyt na:

e He-3 SHe+n — p + °H (Q = 764 keV)
e Li-6 6Li + n — o + 3H (Q = 4.8 MeV)
e B-10 B+n —a+Li+ vy (482 keV) (Q=2.3MeV)

e Gd-157 157Gd + n — 198Gd + y (X = 8 MeV)
157Gd + n — 198Gd + Ce" (72 keV)
e Cd-113 13Cd +n — *4Cd + vy (£ =9 MeV)
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charge integration (Cl)
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Fig. 2. IIIu llallul'l of the pulse shape obtained from the EJ-309 liguid scintillator.
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S.D. Clarke et al., NIM A604 (2009) 618-623

,Neutron and gamma-ray cross-correlation Fig. 3. il and total puls
o o Pu0; sample, The discrin
measurements of plutonium oxide powder” t*pj below th
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CHARGE COMPARISON ZERO-CROSSING

Pulse Shape Discrimination
ZC vs ClI
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D. W0|Sk_| etal., NIM A360 (1995) 584-592 Fig. 6. Comparison of the n—vy discrimination spectra for gates set
,Ccomparison of n- y discrimination by at 1 MeV, 300 keV and 100 keV selected from the 2D spectra
zero-crossing and digital charge presented ‘m F¥g. 5 for .[ht: chargc‘ comparison (left) and the
zero-crossing (right) methods respectively.

comparison methods”
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BC408 Saint-Gobain Crystals

plastik 5x5x5 mm 3+ fotopowielacz
neutrony — rozpraszanie elastyczne, zasi eg protondw odrzutu ~um
elektrony — rozpraszanie Comptona, zasi eg elektronow odrzutu ~mm
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N = 2530 phe/MeV @ 478 keV
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EJ309B5:
N = 1850 phe/MeV @ 478 keV
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,Thermal neutron detection with Ce  3* doped
LiCaAlF g single crystals”

1500

Number of counts

M n M‘

1000 2000 3000 4000 5000
Energy (keV)

1000 1500 2000
channels

Tokuyama RMD Inc. / FLIR Radiation GmbH

Seminarium ZSJ UW . ,
2012'_12186 Scyntylatory do detekcji neutronow 16/xX




Narodowe Centrum Bada n Jadrowych _
Zaktad Fizyki Detektoréw (TJ3) 3. Scyntylatory:

ul. Andrzeja Softana 7 kryszta’fy
05-400 Otwock- Swierk

GS0O:Ce — GAGG:Ce
detekcja elektrondw konwersji wewn  etrznej

—— GSO-thermal neutrons (83meV)
~34 keV (KX-rays from Gd)

~77 keV (KX-rays + 28 keV from 2 . O+) -
Gd,SIO::Ce

e

escape peak
(250keV - KX-rays)
\ ~250 keV (4" »2"+2" - 0"

~460 keV
(6"-4+4" 52"+2"50)

/

escape peak
(460keV - KX-rays)

Gd,;Al;Ga,0,,:Ce
MJMM i

50 100 150 200 250 300 350 400 450 500 550 600 650 700

energy (keV)

Seminarium ZSJ UW . ,
2012'_12186 Scyntylatory do detekcji neutronow 17/xx




Narodowe Centrum Bada n Jadrowych

Zaktad Fizyki Detektorow (TJ3) 3. Scyntylatory
ul. Andrzeja Soitqna 7 gazowe

05-400 Otwock- Swierk

He-4 gas scintillator:
p = 200 bar (!)

low y—ray sensitivity
n/y discrimination

||\|III||[‘{]-I|

]inst PUBLISHED BY IOP PUBLISHING FOR SISSA MEDIALAB

Slow scintillation component (arbitrary units)

RECEIVED: January 9, 2012
ACCEPTED: February 20, 2012
PUBLISHED: March 19, 2012 B

Gammas - "Co

R ST PRI h o L

il
2 INTERNATIONAL WORKSHOP ON FAST NEUTRON DETECTORS AND APPLICATIONS, 000 -3500 -3000 -2500 -2000 -1500 -1000 -500

NovEMBER 6—11 2011, Fast scintillation component (arbitrary units)
Ein GEDI, ISRAEL

Figure 4. Scintillation signals from neutron interactions can be distinguished from gamma interactions on
the basis of the larger ratio of photons in the slow scintillation component. The dotted lines notionally show
the cuts described in the text.

Fast neutron detection with pressurized “He
scintillation detectors

Neutron/Gamma cut on slow component
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Figure 5. Histogram of the number of detected slow component photons from a **Co gamma source placed

; T e e - : 5 o i
E-mail: rico.chandra@arktis-detectors.com in contact with the detector (black entries) and a >2Cf source (red entries). The “lazy cut” sacrifices neutron

detection efficiency.
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Krysztaty Plastiki

 CLYC.Ce « BC408

e Lil:Eu e EJ299 (z rozro znianiem n/g!)

« GSO:Ce o stilbene, p-terphenyl (kompozyty)
« GAGG:Ce » GS-20 (szkto scyntylacyjne)
Ciekte scyntylatory Scyntylatory Gazowe

« BC501A-EJ301 e He-4

 BC523A-EJ339A (B-10 loaded)
e EJ309 (high flash point)

e EJ309B5 (B-10 loaded)

e EJ-313 (Fluorine Carbon)
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