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ABSTRACT

To improve the sensitivity, a detector using a block scintillator was developed. In the pixelated scintillator, a
reflector is located between pixels to move the light generated from the scintillator to the photosensor as much
as possible, and sensitivity loss occurs in the reflector portion. In order to improve the sensitivity and to have the
characteristics of the pixelated scintillator, the block scintillator was processed into a scintillator in pixel form
through three-dimensional laser engraving. The energy spectra and energy resolution of each pixel were measured,
and sensitivity analysis of block and pixel scintillator was performed through GATE simulation. The measured
global energy resolution was 20.7%, and the sensitivity was 18.5% higher than that of the pixel scintillator. When
this detector is applied to imaging devices such as gamma camera and positron emission tomography, it will be
possible to shorten the imaging time and reduce the dose of patient by using less radiation source.

Keywords: Block scintillator, sensitivity, three-dimensional laser engraving, pixelated scintillator

[. INTRODUCTION

4 Feje] HFAE ARSste] TAE HE7
AGA Abolo] WEALA] Bl o3 Mt 3
AR WA A A ol AR &
ZotaL, WA S oy Aol Hlgsto] 2Aygk Bl
Hojg gz ddety] 98 Agstes I
Al gaoltt wbAbAle] W Aol e Febs W
ki a7t st E, o] d EefE =0l

Pt e BEY WFAS A

s A7 Ak

2

o ot mjy f
2 N
KU

r
o

S or o M1 Kl fo o

(d

ol
o
R

=

=

ol

ofk

ox d
oo

bt oo mz do kI lo 4y mo @ N
b ek
e N
)

u
oo
rot
£
i
m
i
ol
ol

R
g
v
o
i)
o
o
i
N
Y 2
>
ol
>
>,
2
(o]
ox

o

o —
Mo 3~

ol

)

5]

o X
T« U R O o T O 1

rr

do
2
il
re
X
ol
ol
rlr
ok
1>
o
ﬂ’ _11}11
td
[rt
ok
ot

2

O,

s

>,

i

ok

~

>,

N

2

o

o ot
o =
o

Lo

=2

o fr N o o o o

o g
ox
f
N
N
e,
o
_|L

2
2o o =
ofl
2
o
H
L
rlo
N
N

2 ot

o
o

=2
oF

>
>

o
N
N
By
il
o

T N )

2L 4 e
"
2
(o]

(RN

fol
™ lo

M

bl

)

ﬂ@ il

[t

st

il

o

)

ot

o

s

ol
rr

2
R
s
ok 2

lo m 24 rle
~
tl
tlo gt
oo
]
o
32
r g
oY,
N ot
N
i
)
e
P,L
¥2
£
N

T

= e
=2
N
N
ox

ol o

0¥
g
1=
ot
ox

* Corresponding Author: Cheol-Ha Baek

E-mail: baekch@kangwon.ac.kr

Tel: +82-33-540-3384 313

Address: Hwangjo-hil 346, Dogye-eup, Samcheok-si, Kangwon-do, 25949, Republic of Korea



Development of Sensitivity-Enhanced Detector using Pixelization of Block Scintillator with 3D Laser Engraving

o 33499 deolA e stk ol 4
71t B2 APAS AgInE NE} I
HHE BAE HAE S QoM AYA ol
94 Jog THFEE A4 HPAE ST A
2719 2e 54 eanh B2 HYAS A
g3t WE BT W AwAA GAREE PAA
gE FAAe A5 Rxe g ARE H5ehs
el Wa glon], Auael H4 HYPAE LS
& AENAY AT 5 9E FHol Uk S
Y MYAE Agt] Aol g AAF F 4
E719 4% R SA4L B 98 4EL 1
sheivt
20 mm "2 mm

Fig. 1. Schematic of the pixelated scintillator through
3D laser engraving.

II, MATERIAL AND METHODS
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Fig. 3. Schematic of the experimental set-up.
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Fig. 5. Energy spectrum of global and each pixel
measured to H7546B PSPMT.
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IV, DISCUSSION
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Fig. 6. GATE simulation to compare the sensitivity of
the block and pixelated scintillator.
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