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EJ-276 plastic scintillator
(Eljen Technology)

Stilbene (Inrad Optics)

—

- Pixel size : 4 x 4 x 20 mm,

- Pixel pitch : 4.2 mm

- Gap material: BaSO, (Plastic) and PTFE (Stilbene)
0.2 mm,

Plastic scintillator

(EJ-276) Stilbene
Density
(o/cm?) 1.096 1.15
Peak Emission 495 390
(nm)
Decay Time v (13, 35, 270) 3545
(ns) n (13, 59, 460) ' '
Light Yield 8 600 v (14,000)
(photons/MeV) ’ n (10,700)
No. of H atoms / 0.927 0.858

No. of C atoms
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EPSILON-D

(Energetic Particle Sensor for the Identification and Localization of Originating Nuclei)

» Specification

= Technology: Coded-aperture imaging

= Mask: 11 rank of MURA with 2 cm, W

= FOV: 50°

= Angular resolution: 6.8°

= Sensitivity: < 70 sec. for 6.4 uSv/h of 13Cs
< 6 min. for 3.5 x 10° n/s 2>°Cf

= Max. count rate: 100k cps

= Size (weight): 104 x 144 x 197 mm (4.1 kg)

= Image Reconstruction method: MELM
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Operation Voltage:
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The feedback resistance (Ry)
of TIA: 30, 100, or 300 Q
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ADCs : 12-bit, 50 MHz
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@ Pulse Shape Discrimination (PSD)- Simplified Charge Comparison Method (SCCM)
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@ Pulse Shape Discrimination (PSD)- Simplified Charge Comparison Method (SCCM)
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» PSD performance
for the arrays

Ccf252 EJ-276 EJ-276
; 800 -

.
i skt

o
N

600 - FOM = 0.40
FOM = 0.87
FOM = 0.95

/S

tail peak)

e
X

400 4

Counts

Siir- 180 ns — 800 ns

200

PSD Value(S
=
r

[ Plastic
Overall pixel ] : . o
Neutrons 700
Bi 0 -5 : 02 - 500
1as 0 500 1000 1500 2000 y-rays
Voltage (V) Rf ADCS Energy (keVee) PSD parameter 0 100 Energy (keVee)
- 0.5 . :
28 Mid 12 bit Cf-252 Stilbene Stilbene
(100 Q) 047 i 1500
Ell y-rays
Q‘Ts s 1000 - FOM =1.24
2 g FOM = 1.65
E 0.2 S 500  Neutrons FOM =1.89
2 \
0.1 188 e o] 0
Stall: 180 nS o 600 nS P Q\éi“w‘)u/ 0.4
700
500

0 500 1000 1500 2000 0.1 300
Energy (keVee) PSD 0
parameter 100 Energy (keVee)



NE | fustearsEnerar Results & Discussion

0.5 = : : :
» PSD pe rformance . Cf252 EJ-276 EJ-276
- - o 15 <
for single pixels s FOM = 0.42
o I 10 -
203} 1 ® FOM =1.00
Siir- 180 ns — 800 ns g E FOM = 0.84
D02} © 55
[ One of the
Plastic pixels ] 0.1 04"
Neutrons ~ 700
o L= , , , 02 = 500
- 0 500 1000 1500 2000 y-rays 300
Bilas R ADCs Energy (keVee) PSD parameter 0 100 Energy (keVee)
voltage (V) f .
Mid ' Cf-252 Stilbene Stilbene
28 12 bit . 809
(100 Q) 04 y-rays
o . FOM =1.54
303 2 %
© < FOM = 1.84
o © 20
8 Neutrons FOM =1.85
0
. " 0.4
Siits 180 ns — 600 ns 700
¥ | | ‘ 0.2 500
0 500 1000 1500 2000 300
PSD parameter 0 100 Energy (keVee)

Energy (keVee)



NE | fustearsEnerar Results & Discussion

» Comparison of — T wan
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» Comparison of os
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» Comparison of E 2520f EJ-276
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a

® Comparison performance between Stilbene and Plastic scintillator
arrays (EJ-276) for DPI application

® PSD performance heavily dependent on its light yield when a
pixelated array is needed
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» Comparison of the Gamma-ray Image Neutron Image
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> Comparison of the Gamma-ray Image Neutron Image
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» Comparison of
PSD performance

Gamma-ray

Appendix

(5oo MS/s, 14bit)

a: Stilbene, 4 x 4 x 20 mm? Ty L/ 4/ i?
b: Reflector (PTFE, 0.2 mm,) I (2in. x2in,
c: SiPM, 3 x 3 mm? , - ‘ Inrad Optics)

a: PCB

(Kim, C. et. al., J. Radiat. Prot. Res. Vol. 44, Page: 53 (2019))
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» Comparison of
PSD performance

Some example SiPM characteristics for the SensL C- and J-series.

SiPM Ay (MM) Apae (M) No. of microcells Fill factor
C 300 950 18,980 64%
J 200 900 22,292 75%

s M - (EJ-276, 6 mm cube)
B SRR (***AmBe source)

(Taggart M. P. et. al., Nucl. Instrum. Meth A, Vol. 908, Page: 148 (2018)) Energy (keVee)



