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Current Development of Detectors and Crystal Materials for
Nuclear Medicine Imaging System
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Abstract ; The nuclear medicine imaging technology represented by PET and SPECT is one of the main means of
modern medical imaging diagnosis. It has been widely applied to the fields of cancer diagnosis,cardiovascular disease
diagnosis and cranial nerve research. The Gamma ray detectors are the core components of PET and SPECT imaging
systems,and the performance of the detectors determines the comprehensive performance and clinical diagnosis value
of the imaging system. The current development of the detectors and crystal materials for nuclear medicine imaging
system have been studied in this paper,and the development directions of the detector technology for the nuclear
medicine imaging are analyzed and predicted.
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mCT Flow) # A PET/CT & PET F & 4 f£ fb fn X X R 4547

Biograph mCT

Discovery 1Q

PET/CT %5 Ingenuity TF  Discovery 710 Flow (True V) (5 Rings) Vereos
BH A LR/ cm 70 70 78 70 70
CT 64 k. 128 = 16,64 HE. 128 | 20,40 4,64 )2 16 HE 64 HE,128 J2
B HENE/ cm 190 200 195 200 190
RZ R KB HIAE/ kg 195 226 226 226 195
PP DG 3DFAME  3DGHEME 3D AMME 3D AR
(S&.9) (S&.8)) (S&.9)) . 4k (S&.8) (S&.8))
G- T AR 45 8 90 47 109 79 72
S 167 [A] B/ mm 2 5% 4 3.27 2 3.27 1,284
SR /N /mm 4X4X22 4.2X6.3X25 4X4X20 6.3X6.3X30 4X4X22
A R 28 336 13 824 32 448 19 220 23 040
PMTs (5 420 256 768 720 SiPM
Yy ¥ ) 3% (FOV) /em 18 15.7 21.8 26 16.3
I 2% 7 6} LYSO LYSO LSO BGO LYSO
ARG R/ % 0.74 0.75 0.95 2.2 2.2
B PER G P 1 em 48 /mm 4.7 4.9 4.4 4.9 4.0
1) b 43 PR (B 0 10 em 4b) /mm 5.2 5.5 4.9 5.5 4.5
B 43 R B L 1 em 48) /mm 4.7 5.6 4.5 5.1 4.0
A1) 43 B R (Bl 10 em 48D /mm 5.2 6.3 5.9 5.5 4.5
i L5 75 B KB/ L, ) 120@19kBq/ 130@29.5kBq/ 175@28kBq/  120@9kBq/  650@50kBq/
mL mL mL mlL mL
AT ) 4 BER / ps 550 544 540 n.a 345
AT E] E A/ em 8.9 8.2 8.1 n. a. 5.2
244 I 18] 1 /ns 4.5 4.9 4.1 9.5 1.5
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00 17 98 1k 5
0 B e — Bt 3.0 3.0 2.5 2.6 2.9 2.5 3.7
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TE X PR GLE HETE L PET R4 S T &
MG, XF SPECT W & Ge il & . 24 1 3 3 N
I S AR 805G Nal(TDF1 CsICTD 25,

BT b Ak W) BY TN KR & AR U LaBr, ¢ Ce, CeBry
A Luly: Ce #6408 = RE i Ay F R 2
Fipe S P 0T T — B o Bl O A I 2 R L I R —
RN MR AR S e 4 il & F TOF-PET R 4011 [N
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Bl B 1B 20 W EL B B A R A (Gds (Ga, AD; Oy ¢
Ce,GAGG: Ce) = —Fh Z 4 47 A M A IN R S 1k, B
A R G AR R R RE L2 S T A AN
F R ST R A, 5 At i TR PR AR A A L, 2R A R B AR
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CsI: Tl 4.5 66 000 800 550 14.0(140 keV)
BGO 7.1 9000 300 480 12.0(511 keV)
LSO:Ce 7.4 30000 40 420 9.1(511 keV)
LYSO:Ce 7.1 32000 45 420 7.1(511 keV)
LaBr; 5.3 63000 16 358 3.3(511 keV)
LuAP 8.3 10000 18 365 11.4(511 keV)
GSO 6.7 12500 60 440 7.9(511 keV)
GAGG:Ce 6.6 56 000 90 520 4.9(662 keV)
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