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X-ray vision of CT
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Abstract: Based on the specific performance requirements of CT system for materials and devices, and the combination of the
design of scintillators with the application demands of detectors, this project will focus on developing a new generation of
scintillator and array for medical CT application. In this project, we will mainly study on the gadolinium gallium aluminum
garnet ceramics and try to realize the performances tuning and controllable preparation of rare-earth doped scintillators by
analyzing the inherent correlation and mechanism of "material design- preparation technology- microstructure- scintillation

performance". As a result, the key scintillation performances, such as afterglow, light output and radiation resistance will be

improved significantly, which would satisfy the requirements for future CT and PET detectors.
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Powder

* Preparation of powder with
high sintering activity

* Optimal control of key
parameters

; Array

Ceramic

* Preparation of ceramics
with full density

* Design and control of the
microstructure for ceramic
“._ scintillators
\\

* Design of array with high
luminous efficiency

+ Precision machining of arrays

( Powder ))( Ceramic )) ( Amay ,)))) { etector

Bl E5oHE

Fig.1 Task decomposition



5514 AR, 4F.

_25_

4 REIFAMFHR T

PLBESY CT HEIME R A B bR S 100, IR KR A1
Bt B 5 5 R L BALH S LR 9T &, AT 4
o35 TR SEEE R % FRATDRE 28 0 =5 M e 41K
BUAAE AR & 5 N A OB R | 583 IR
MRV & S A6 & o @ik AT B R Rk —
A ) AR 37 W TN MR B 2 1 1 45 T2 2800 i e 5
S N R BEFE B 22 8] 14 5 Wi R 5 Y ZE AL ;
ST — R T BEIT CT BRI 9 DA M Bl 28 403 A ) 2
BRI, 542 =k B | v e DR W 2 1 v e
SN THAR . [RIE, lid D Re S HOM v SR A
4 PET R ATEHE A A REME o

A 25 T Ao A0 25 107 FH 22 SR 1 TR R A R, s 2 M
CT #4584 A £ E =L kit —4 , B mE 1t
SR NSERNE, Wi A A R R
P LAIUE /I AT S I A RN 7 RN G S ES DRk i b
FU) 8, 2 TH IR AR S CT & & T 11 36 4+ g
RHEMCT A E G R OBAR R, it S
DN R B e iR R Al 2 DI B4, B S AR 7 5~
10 W PRRR A RS FE LR, S0 CT 45500 g8 7 1, m S 4
TRIERA RS 2 I 50 A2 R Bt

AT H iy E R B T B RHOR 5 TR
JIRAH . ARSI FEME T AR GERT TSRl i 5 e
JEy i, SR HRS CT i >R B 45 5 B AR, A
CT BEA R IR S F B BARTERE 2R A, B4
HARAER R S S PERE . AT H A 1 A W P
B, LM LOCR BB R D AR LR, SR
Bl S Rt L BRAT PR 9 G e, DL R RR
SEBURBA , AU 7 R R AR A 4 B9 A

%

L5, 1 EBRAS AL B — AR X G CT B
SRR L INIRF

(5% 30iik)

[1] CUSANO D G, FA D C. Method for sintering high density yttria-
gadolinia ceramic scintillators: 4518545[ P . 1984-05-21.

[2] YOSHIDA M, NAKAGAWA M, FUJII H, et al. Application of
Gd,O.S ceramic scintillator for X-ray solid state detector in X-ray
CT[J]. Jpn J Appl Phys, 1988, 27(8): L1572-L1575.

[3] GHELMANSARAI F A. X-ray scintillator compositions for X-ray
imaging applications: EP20010306368[ P]. 2001-07-25.

[4] CHEN X, QIN H, WANG X, et al. Sintering and characterisation
of Gd;AL;Ga;0,,/Y;ALO,, layered composite scintillation ceramic
[J].J Eur Ceram Soc, 2016, 36(10): 2587-2591.

[5] PRUSA P, KUCERA M, MARES J A, et al. Composition tailoring
in Ce-doped multicomponent garnet epitaxial film scintillators[J].
Cryst Growth Des, 2015, 15(8): 3715-3723.

[6] ONDERISINOVA Z, KUCERA M, HANUS M, et al. Temperature-
dependent nonradiative energy transfer from Gd** to Ce* ions in co-
doped LuAG: Ce, Gd garnet scintillators [J]. J Lumin, 2015, 167:
106-113.

[7] DUJARDIN C, MANCINI C, AMANS D, et al. LuAG: Ce fibers
for high energy calorimetry[J]. J Appl Phys, 2010, 108(1): 013510.

[8] HU C, LIU S, FASOLI M, et al. ESR and TSL study of hole and
electron traps in LuAG: Ce, Mg ceramic scintillator[ J . Opt Mater,
2015, 45: 252-257.

[9] SEELEY Z M, CHEREPY N J, PAYNE S A. Homogeneity of Gd-
based garnet transparent ceramic scintillators for gamma spectro-
scopy[J]. J Cryst Growth, 2013, 379(15): 79-83.

[10] YANAGIDA T, KAMADA K, FUJIMOTO Y, et al. Comparative
study of ceramic and single crystal Ce: GAGG scintillator[J]. Opt
Mater (Amst), 2013, 35(12): 2480-2485.

[11] KAMADA K, ENDO T, TSUTUMI K, et al. Composition
engineering in Cerium-doped (Lu, Gd);(Ga, Al)sO,, single- crystal
scintillators[ J ]. Cryst Growth Des, 2011, 11(10): 4484-4490.

[12]SCHNEIDER F R, SHIMAZOE K, SOMLAI-SCHWEIGER T A. A
PET detector prototype based on digital SiPMs and GAGG
scintillators[ J ]. Phys Med Biol, 2015, 60(4): 1667-1679.

[13] GONZALEZ A J, AGUILAR A, CONDE P, et al. A PET design
based on SiPM and monolithic LYSO crystals: performance
evaluation[J]. IEEE Trans Nucl Sci, 2016, 63(5): 2471-2477.

(%% 35 H AL)

A W 5 A S I6, 20024F 6 A 7RI T RS 24 (2

L), 2005 4F 6 H 76 -PRHE I IRk BRER I 28 T gk T 2407 . 2005 4F 7 A #E AR
Bt T A BHE AR S TREFFE T, Jo 5 ABEWITTAR “151 A4 TR (7B “ 84 544
AATAE” . 20124F 3 H~2013 4F 2 H 78 36 BB i B A IR Vi TR] 5 2014 4R34 7
BT R R A B 52, 2015 SFE AR LA AR S 4 . KIS 6-i-#ApE &
SRR S RIS . 9 1R 1 R A B 03 4 05 3R B R S R R B 12T
B LT E R AR A E R 863" B R TR L
T PRGBS BT A BRI E T H AR R R A DL R Al A VR AT
HSZHe, &R SCLL 80 4% 5 Wil T E L H] 40 1, Forp I8 T LRI, 1ENS Y
A 2011 AR P TR A A — 01, 2013 4R 4K iR [ ARl — A4 — T3,




