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Abstract

The direct connection between the scintillation screen and the photoelectric sensor in the indirect
X-ray detector generally has two processes: pressing and coupling, and the gap materials can be
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air and silicone oil, respectively. In this paper, a microchannel array CsI:Tl scintillator detector
model is established based on the Geant4 toolkit, and the effects of two gap materials and their
thicknesses on the light output and the modulation transfer function of the detector are discussed.
The light output of the detector under the conditions of two materials and the spatial resolution
under different material thicknesses are given. The results are of great significance for subse-
quent detector performance evaluation.
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Figure 1. Schematic diagram of the detector. (a) Top view; (b) Profile view
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Figure 2. Light output. (a) Total light output; (b) Bottom light output
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Figure 3. Schematic diagram of flashing light propaga-
tion at the interface
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Figure 4. The directional distribution of incident flicker at the interface
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Figure 5. Direction distribution curve. (a) “1” direction; (b) “2” direction
B 5 mEafhLk. @) ‘17 5 (b) 27 H5E

H1 T S AR NS OGRS IR R 77 1R o)A 1 0 R BO T S OB IR IR ROk, RIS
FEASSAREM AR T, B AT <27 T €17 J7 1A BT ELEE,  BERS o S OGN R R
ANIHNEROE T BT TR 3 AE DL, IR 4 RN 5 s BABAR I ERS ABTHINEROL S Z Bk s, 42

DOI: 10.12677/app.2022.1211068 588 N A


https://doi.org/10.12677/app.2022.1211068

RN

AR RSO T RO AR SR . Wt “1” 7 S, =k hEkE . RIS RE A RHES AT I 2 R AR
JORFTRERI I . B 27 JTIAM S, AR RS fh 2 R N T E PRI, R A A
BHCIE LA KA RO R L2 oA T PRSI IR St AT, o fei MRl ik RO R T g
Obe WISbZAh, W “17 . 27 TRAT, FMRHHEIEAR, AT LR, MR S, SN
B BEAARLIN R TR 7 1] 73 A A —N R, Tfekinh 9 18] B A4 R S AL 7 7

I EHATTRT CARIGE , R DR AT 2 SO R S ol 1 5 T (0 D0 3% 32 ZARBAE SE VRS A BRI
SENERE T I S, FLAZE S N R (7 17 32 20 1R 7 P8 T8 X A 25 1

5 FCE FURE A (BB BT 5 R AR SRRt AR A 0L, 45 R M1E] 6 oo i TRl BT R i 5 P
FAXS T — BB IR R AOE TR B W] DL AL, AN R TN BROGAE (8] B A RS 36 rh gl S s o, T
DL, BEE B R S 2 0080, ROt e R RIE N, R BT8R, IRBRKME. SR
BEINE 1.4 0, JREDCH T BT HORE, XAIATATIE e AR5 .

ot D
Tt o

Bottom light output(photons/X-ray)
(S8
o

.
ot

1.2 1.4 1.6 18

-
o

Refractive index

Figure 6. Bottom light output vs. refractive index
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Figure 7. The number of outgoing flashes at the in-
terface varies with the angle between the Z axis
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Figure 8. The light output distribution of single crystal columns varies with the thickness of the gap material. (a) Air 5 um;
(b) Air 10 um; (c) Air 15 um; (d) Silicone oil 5 um; (e) Silicone oil 10 um; (f) Silicone oil 15 um

E 8. BREAXMESHREERANEEEK. (@ S 5um; (b) S 10um; (c) =5 15um; (d) Eh5um; (e)
5 10 um; (f) #5815 um

12000

1500

1000

500

(a)
.

A TR RL T o R ) A 32t e Sl R P n 151 9 B, I 51N DR £ R A 3 R il 24 St B
BRI BARHE B i 2. nTLAE H, BEESERIEM, MTF A1 TR 0, HEHEZEN, &5
T 00 2 [H] BA RHEE 9 10 um I, 73 SORIRE I S5 A1 T X6 R 2 18] 43 8 %243 30l 9 14 Ip/mm £ 20 Ip/mm.
10 NASIR] B SR REEL B 26 1F R, 28 SRR SRR RE (28 18] 43 . nTLAE H, B 8] B AR R P 1

DOI: 10.12677/app.2022.1211068 590 N A


https://doi.org/10.12677/app.2022.1211068

RN

B, 28] 73 BTN B o 0T ARRE SRR 4 um JE AT, Gy MR R R AR R R 6 TR AR,
JEREAE 6 um fiti, S HEERBE IR AR A bR

1.0
—#— Qum
—0— Air 10um
0.8 | —&— Silicone oil 10um
0.6 |
oy
=
=
04}
0.2k
00 L T N PN P P
0 20 40 60

Spatail frequency(lp/mm)

Figure 9. Modulation transfer function under air and silicone oil materials
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Figure 10. Spatial resolution at different gap material thicknesses
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