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The effect of photolysis on TIBr detectors
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Photoluminescence in CdTe bulk crystals
prepared by the liquinert processed vertical Bridgman method using SiCls gas

IUGMIERET L, K|RI KT/ #5F2 KBRS, 2= =TU7IL!
OFH#H Z', Hx E2 RH &®Z2 HH KRS #BK BB
Ritsumeikan Univ. !, Osaka Inst. of Tech. 2, Osaka Kyoiku Univ. 3, Union Materials Inc.?,
°Takeshi Hirai!, Akira Fujimoto?, Yoshiyuki Harada?, Hiroyasu Nakata®, Shiro Sakuragi*

E-mail: t-hirai@se.ritsumei.ac.jp

TS K2 U A (CdTe) 7L g, SR CEMES 2 HE AR AR T& 5
Z D, WTHEREAICHITE - BIRBED SN TWD, Fx OBFE 7 LV —7 T, BiRERbiEs
mm#&:&m;of,%&E@CMEAw&%%%Wﬁﬁézkmﬁ%Lkmo%Wﬁ%m%
LUE, FEEE e YR FEKTICE ENDKOWHR A, UG A3 (SiICly) T AR E L DR
S Ko THRY BRE, JBHIE & VY AR & ORICEIRIREEZ FE S LT, 7V v U~ kR
ETRELEAT O FETH D, ZOHETL-T, LY RRLEMAKD S DR OFE S ~DIRA
RNV R EFEREDEEESE, mWEONVIREREEDL ZENTED, 212, Fx D%
[ANZ L~ T, SiCly T ADG, FEIZCIBAAH E LT CdTe figaTITIBAT 2 Z EbhoTz, &
HIZ, ZO ClAHIE, EERICFER LR THIHBREZ BRI TE 2008 5 &R 2 5 H
ERELTWDZELRBENT, &2 TAIFZETIX, SiCly H A2 5 CdTe fEf~EAT 5 Cl A~
W OEBEEH LN T D728, SiCly HAJEMN 8, 58, 150 Torr DM CHRIKALERE T Y v U~
JEIC X 0 /ERL L 72 CdTe 7S 7 fdaaBHZ DWW T, R0 RREBNE O3 AT bV EHIE LT,

X, Nd:YAG L —HF—E &k (ke Excitation source : second harmonic light
of Nd: YAG laser (532 nm)

532 nm) Tl L7 3 EFHOFELD 10 K 123 T:10K
FORNART FLTH D, 8Torr OFEHIE ;Smugm; | i
WL, 159 eV (IS, W< 2208 HtiE [ i
T RERASBB S5, I AEMEZ 51 2 [ : , !
SNT, MUL 159eV b0t —2r %1 é [ SiCl,: 58 Torr I
T = FRIHN, TOWBIET AR, B 5 | :
FIBNSNS LS ICRB, WETIE, T0% & Of . : ]
ORI BT, CdTe #@ARTRIER = [ SiCli 150Tom
A7 PTHESWT, CdTe fidicisiF % Cl [ ’
MO BB\ TR 5. S s
[1] R. Sekine et al., Cryst. Growth Des. 19 (2019) Photon Energy (eV)
6218. ¥ CdTe ffhDIEHARYT hL
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Carrier injection position dependence

in CdTe radiation detectors spectrum using laser pulses
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CdTe fUrt#ik s CIL R OEAH CHREN ST 284 (R VB — 3 ) AR
NTWD., ZOBENEE ZERO—>E L THEmNIBOERWIEIZADZEREMAEEL, W
HERDMOEIZEY F ¥ U TEEFERENT DB BN TVDA, FHfll A =X L%
RIZIERDBENTWVD. RIFFETIE, ATV E— a3 DA N = X LREAO DI E R F

Xy U TEERE L ¥ U T AERNLEOBRICOWTHEH L. HidH
TR OO, L7 L —F— S 2 B B E ORI AR L, =%
NWF—ZANT M OF ¥ U T EMIEKFIEL Y CdTe DX v U 7 i
PRFEZE v U T AR E OBLS) B FFE L 7.

2. EBIE

REBRTIE, F+v U T7AERRE LT2AM Oy #RF &y BUICELLL
72— —rL A (23U —:10.3 nW, #£:850 nm, JE#1:500 Hz) % H >
oo L= UL 2 AND 2 EIZL Y, RHEBNTOF ¥ U 7 AR
MiEHEEDD Z ENAREE o7z, Mithgsidy 2 v b —& CdTe T
EX05mm, z=0mm Z5EHR, z=05mm ZfEME L. Mg
NA T AFEE 100V ZHIINL, FINE 6 R =R /L¥F — A7 hL
LN B3 Y KR ORI b 2 HE LT
3. FEBER

Fig.1 (2 y #%, Fig.2 |2 L —H¥—,L 2 Z thfi(z = 0.25 mm) &S L 72 B
DEFLF— AT hURIFEZAL, Figl3llyfe L—¥— 120
AR MADBFLND E— 7 L E ORI (L Z 7R, ¢ #, L
—P =L b, KEE—7 OB T MIOK T RO — 7 (LE DK
FNF—[~OT 7 SPBUIES N7, 2L, TROWER~OH D2
AT DEFET L D WEE AT, D 222 SR 0§ K OV FUR
T L2 FAEGT HELOHEMCERNT 5 EBL L. #HETIEx Y
U T HEMIBRGHER O — 7 @, HERE, TN H B30 R
DOFRRRFEL B R L, CdTe M HER DO ¥ v U TS FrE 2 b 2 idin 7 5.
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BEFE—LBIMEF—E>JI2& 5 pn A E CdTe IRHABDO/ER

Fabrication of pn Junction CdTe Detector by Electron Beam Thermal Diffusion Doping

FRFARYE 1, B KRBT ARHABN 2, #ERKE 70T S, EEX Nx-CECH
OFitIEE& ", TRERN? AER—3, MARZS MEHE": PAME 4 FARHE 24
Shizuoka Univ!, Shizuoka Univ. G.S.I.S.T.?,
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iXC®IC

itk L LT CdTe 3GHRBEHS E LTHOZE, SIALX—~0EEZTFL, #
I CEMERREZR EDOM R ZFio T3, —75, RE & LTSi® Ge &~ 2 & EaEERR
PMEWZ BT o, TICEBMEZINET 2720 ICZEEEZHNT 20823 H 5. @E
JEETIC fE - Y — 27 IR ol i‘%ﬂ%ﬁﬁ'l‘ét%fﬁﬂ‘?ﬂ‘l‘i%ﬁ@*?‘ LRERBHY, TND LT
K pnHESICL 284 4= MUAZEE LW, F—v v hke LT, §Cicvay sy
=7 BENHLEL—F—F -7 2lE LT3, ZOMETIE N =23 b &
pa S ICERE R 2T 2 5208, L —F =0 mPtiIc 4 7- 2720, fEfioa v b o — 3L
<, fEME~D F—vy 7y REEcH 5. 22T, AR TIEET L — L %72 BLHT
F—t'v27ic X% pn AT CdTe B0 FR 2 HiE L 7-.
SEBRTT ik & il

SEEERZITHIICHZD, JEX 0.75 mm, 3 mm A D Acrorad #HH > CdTe &5 5 2>,
FHEICIEIn, &5 —HDHICIZ Au 27853 5% Z & T, In/CdTe/Au Df§iEZ o9 v 7
PAEELL 7=, v 7wt L, EBAS(Electron Beam Assist Source) 3 E CHE I ¢ /-BE T
—LEHOTE N — v v 7 %2757, F—=vIMihel, pnEEMoXf 4 —F%
L7, $7, 7777y 70BAICKY, EFv—20EMMEZHE L, BHE
BeOMEHALIC L. LED XSl
TER L 729 v 7ricxf L, &—ashi, e '
BIRBITRE, v 227 b aAfitEz hzh £0.002F D 1
i %17 > 7=. Figl TEEBHERETH 3
EBA & Acrorad > 3 v b ¥ -850k
HERD i % /R d. Acrorad v 3 v b %
— AR AR & A~ R A orF — i
ATV EPHEZTHED, TALF—DY % 1000 2000 3000
— I B IRIFIE B LT Channel Numeber [ch]

]

Normalized Count
o
=]
=
T

Figl: shows result of y spectrum measurement of 2*!Am.
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RZeREZ TR LT TIBr S RABEOFME
Evaluation of TIBr Thin Film Formed by Vacuum Evaporation
BRAAAETL ', #X4tt ANSeeN 2, BHMKXEFH 3, EHEX Nx-CEC ¢
OOD)EHE BF2 THE E— 1 A FEz2S, mE BES T ML
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°Kohei Toyoda'?, Junichi Nishizawa 14, Katsuyuki Takagi?®, Hiroki Kase?, Toru Aoki.23
E-mail: toyoda.kohei.22@shizuoka.ac.jp
TR
B U 72 (TIBr) 1% 2.68eV O/ R¥ v v T HFFOYEEMELCH 5D, TIBr XK E 721
F5 (81, 35) &EVEEE (7.56g/cm3) AEFOT-D, X ¢y BRICK L TEWIRINS R EZ R, o
WD DOENTNED D TIBr (TR E S AR 2R L 72 & LT D b T %,
TIBr (3 mAME < EZEFRFSUS THREUMBUC K-> TRG IR S EL 2 LR TE D720, K
ZERBN LD WEDOTERA AIRE T dH D, HAEZAFIEIC KX DAL, Rz L2 & 9% X #t FPD
(Flat Panel Detector) D 523 L T2 AIREMEDS & B [1],
ABFFETIT, BAEARATEIC LD TIBr iz i s & L CIT 2 720I0, RERMFEE
fBSHT L & ORI & Rk, BXAVRET J O X R O 72 5 4 38 L 72,

ERFEB LORR

BLZeAGELEE 2 IV T, 10mm X 10mm (JE X 0.65mm)d Si HEAIZ, < 2 7 & VT 6mm X 6mm
OFEIRIZ TIBr WA TERL L7z, Bt AAE THMSI 2 O T RE TG L OE % i
SLIEHTE(EBSD)C L 2 Wi R (IPF < » 7)) ZMIE L7z (K1), ZOREND, BE2EEEFLETE
R S A7z TIBr MR EAE SRIAE DS 2-6 p m BREEDZREAIRIEL B2 b D, BRAVRHER L O X#
BHEEICOWTIZY B 5.

Secondary electron image IPF map
= 3 4 SRl
%
(- . _if
v .‘;f.;f?
_; N ‘*
o ;-;;f Calor Coded Map Type: Inverse Pale Figure [001]
. n W7 Thallium Bromide
: .78 111
R
. A
oo 101
o 5 v ]
o) A 26 e "‘ a —‘{gl ZS Boundaries: <none>

Fig.1 Secondary electron image (left) and IPF map (right) observed by FE-SEM
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Development of a Charge Capture Level Evaluation System Using Photo-Excitation
and evaluation of CVD diamond single crystals
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Neutron Spectrum Measurement of Reactor Start-up Source
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Fig.1. Response function of neutron irradiation with

varying thickness of paraffin moderators
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Study on the Activation of a CLLB(Ce) Scintillation Detector
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Research on Compact Neutron Sources for the Development of Neutron Imaging Devices
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Determination of light yields of the PEN scintillator for alpha- and beta-particles
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Fig.1. Measured and calculated spectra
obtained by (a) 2**Am and (b) 2P sources
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Observation of a-ray spectra of medical nuclides using an ion-implanted-Si detector
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Development of a microscopic optics designed for ion beam induced luminescence (IBIL)
spectroscopic imaging for simultaneous biofunctional and elemental composition analysis
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REAToTo, FATMRDE—DIT 7 A NERNIFRIIKH LT, N RV T7 7 A4 NN
JEFR[4]. S DT E— AR L ERDOER AL LI EREHIITRA T2 LT A
Fr~A s a7 a—7 kK7 IBIL/IBIF M AR O % B LT,

[FEEFER] RIL K 4.5MV Dynamitron JIERER D~ A 7 0 B — AT A 2B\ T, BAROLS
AICE D IBILIBIF ATy AT DA LTz, JATMIRICEB W TH O L X TH > 7t
REWE L, Yo 7V EE T o589 72 B 1 3 (Numerical Aperture: N.A) % KAL L7z, AHFET
DI HNFTRDERA A 28— DRI ARRA~OHIA Z K 1 IR, ANFSRIT, BRI ERPMT 7
LA 72 b ONE MPPC 7 L AO)IZHEfE S 4L, B — D HRESIFIC 84 U7 IBIL/IBIF {575 % i B LS R
AlRE & Lz, XTI, HE SN AR M, BIA A =2 0 TRERIZOWTREEKT D,

[BEE] ARFZED —EIZRHFE (Nos. JP26706025, JP20H04450) D ffilh % 521 T Ik S vz,
BE 3R

[1] K.G. Malmgqpvist, et al., Nuclr. Instr. and Met. Sec. B, 109-110, (1996), 227-233.

[2] W. Kada et al., Nuclr. Instr. and Met. Sec. B, 406/A, (2017), 124-129,.

[3] W. Kada et al., Nuclr. Instr. and Met. Sec. B, 318/A (2014), 42-46.

[4] M. Nishizawa et al., Nuclr. Instr. and Met. Sec. B(submitted).

F=F 'y FF =

HE

>

H+/He+URE—L

G, B F— SRR
g}gaAb;; [za Analog to Mult
Ir =0 Digital Channel
Sy ESLERE Converter Analyzer
ey < (ADC) (MCA)
E—L4(X, Y)I I

2% v A L

1 £ F 2V — A5 (Ton beam induced luminescence: IBIL) 72 5 ONMZ
%Yt (Ion beam induced fluorescence: IBIF) BEfER & 8k X B Y g Dl a
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18p-P01-14 EESEGANELARELABRS BATHE (2024 £RAYLED2RBEA S 1)

NS $BRRFZRAVEEHRAXRDY7ILE A LETAIDERHA

Trials on real-time measurement of diagnostic X-rays
using small Si semiconductor devices.
FAEREF !, RAEKE 2, REHLK 3
O(D)irA HiD !, fZE WY, A Bz ime B!
Department of Quantum Science and Energy Engineering, Tohoku University !,
Graduate School of Medicine, Tohoku University 2, Tokyo Metropolitan University3
°Takumi Matsumoto?, Yohei InabaZ?, Shinnosuke Matsumoto?, and Wataru Kada?
E-mail: matsumoto.takumi.rl@dc.tohoku.ac.jp

TR IS 2 N2 23 B IFRERAICAT 2 1RIETE T H 5 ifg T iR (Interventional Radiology: IVR)
32 ZOTENEE > T D, —FH T, BB ZBRENCHRE L7220 5 OIREIT 24 %17 9
FHIZB W T O EFHHICE jﬂf T, FHEUCEY e IR T SRR 0 BE W5 IZHRE
WS> TND, BEDO—EHTIEL, IVR KLiER OGBS TR 23 —E 0 ERAT 212V T
HINTWD[1,2), DX D iR G 4T, 1nRZWr O mERGE - SEEH (QA/QC) dm]
by UTVE A A TOREE PO ITIE, %&EP BEICIRAN SN D ERBURZ ) T2 A
AT@W%ﬁ%*&)Vﬁﬁﬁ@6ﬂfwéo:ﬂ6®&% IRLT, YU FL— MR
G EBITIECCD R T #+ M F A A — R, KB Ve EONEIRE W= Y TV A SR
FHUS AT APREESNTWDH[3,4], LLAERS, £ O IdERNC T AR EENE T
RLFTWEIRTH Y . EOBEFHNC u\fﬁﬁﬁkf PEZ A U S D HERNFE LT,

Z 2T, AWETIR, BERIHEE S BB W CREFHINCRIH SN2 [51FEE D & 5 25 (iR
O (A7 = F—) e o — ?’?? (A7 =2T7—Ur, A7 xT7—3U—(#E), KSP-OC-
1830MR-ER-X03) % 7= fj & +@¢%%%%Lto#%%ﬁ%ﬁﬁéﬁﬁtyﬁ~$%%%m

At (Keithley 2400)128560 L. BALRSFESMICT X AR 2 Wk (SR ETT, RADspeed
fm%ﬁﬁbfﬁﬁﬁﬁiﬁ%ﬁoko%%W%@ﬁ%%.luﬁ? l2 1% 90 kV, 160 mA D

X BRI DWW TR EICZ ORERIGNE 2 3 Ml L7261 2~ 3, BB XZmG2KEEO N VA E
(1000 msec)iZ L7=23 > TR 0 B A HIE Sz, —%\ﬁgwﬁ@%:*»%~w@@%ﬂ
3252 LT, KAREHDPEREEBGZK TH T OREHIIBENEIZBNTHEHTH 55
DHREE D EZZ LD,

[(#EE]

AEFIED—HB1%, BHFE (JP22H03013) D BhRk % %21 T HEhE S iz,
SE R
[1] K. Chida, et al., Am. J. Roentgenol. 183, (2004) 1111-1114.

[2] K. Chida, et al., Am. J. Roentgenol. 189 (2007) W224-W227.

[3]1Y. Inaba et al., Sensors. 20(9)(2020) 2741.

[4] E. Damulira et al., Sensors 19(10)( 2019) 2226.

[5] S. Matsumoto et al., Anticancer Research, 43 (5)( 2023) 2259-2264.
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: st’R E;Z (KEITHLEY 2400) g
e 'Z -2.00E-07
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18p-P0O1-15 HESEISAMEE AHELIMRS BRTFHE (2024 KEAVLEN2RIBEAVS 1Y)

PHITS ICkBRUITFL Y aVNN—4EB0 TS v RABRERALE
EE P FRIREDRE
Evaluation of fast neutron measurement methods using polyethylene converter and BeO
ceramics plates with PHITS
EMIK !, REK? EHEK
OM)EHE MR, WA Hztl, Ao F&E2 B FE—HB2 IR TH! RE $k°
Tokyo Metropolitan Univ.!, Kyoto univ.?, Kindai univ.?
°Leo Takahashi!, Shinnosuke Matsumoto?, Hiroki Tanaka?, Genichiro Wakabayashi?,
Mitsuki Kawane?, Kiyomitsu Shinsho*
E-mail: shinsho@tmu.ac.jp
[EE]

IEER AR U R REIEBNCT) Tk, 7 U A X U v 7k 257 —5 v h OSHLomidiis o
b EHE T 5720, B BOL - mE T AT L CTIIET D NERH D, BIfE, Z ONEER
BNCT @ QA TIE. AufE=° In {E DG bk & F W s CO R IHER Tt TS 2, B2 b
QA K] LD 7= DI 53 AT TOHWEFIEEDORFI RO LTV D,

AEIHWS BeO 7 X v 7 A TLD 1%, FHEFRRORELZMEST 52 &7 FHEFI5 TOyRE
HEDFTRERMEFTTHD YV, 7o, BRI T 2MEISENES RAFITH Y . MAHEIC HIG
HFAlgETH S, £ZT.BeO &7 X v 7 AFIHEICEEER Y =F L 2 (HDPE) = /N — X AR E L,
e FE - & O FPEBGEL TA U7 KRB 1 OWIEIC K 0 | mnd P E 21T O FiEa st Lz,
[5i£]

T FRIEF L = — R PHITSYZ W2 2 2 L—3 g U 24T 7=, [Hiff 10 cmx10 cm, JE &
0.07 cm ® BeO © 7 X v 7 ARFTHEIZ, [AEAED HDPE = /N — & 23k L7z, HEF I HE
TR —DOMRERIAE Uiz, PET-= 3L F—1% 0,025 eV —28 MeV, = /3—# &3 0.1 mm
—5.0 mm OFPHCEL S, BeO £ 7 2 v 7 A5 S D iR - L7z,

[ - B2

Fig.l K9 HDPE =2 o N—Z NEWZEHTZRAF—HFMEAIZL D BeO BT X v 7 A~D+
FREIT LA L7z, £ 2 OB F#REITH 3 MeV LT o e X143
FICBNT, FESORRBED 1A T Thotz, 207z ]

1.0E-01

. 0.1 mm Ll kD HDPE =t /"—% L BeO (T 52L %

©. %93 MeV B0 i 1A BRI T X B T L 2SR g o
SHUE, RO BNCT RUSS CUBATHE P25 e 0 . S li.
EEPET L LTI L U AR 2 MR X W B e i

B IR B B8, AEOREETIE, BUHTREEST =S

55 TR RIE 3 MeV B T3 % 9 B ik L 0 4 K7L T e et
TSNS, BEALEELARNI L bRB SN, Fig. 1. Proton dose dependency for neutron energy

using HDPE converter and BeO ceramics plates
1) M. Tanaka et al., J. Mater. Sci.: Mater. Electron.33 (2022): 20271-20279
2) Weishan Chang et al., J. Mater. Sci.: Mater. Electron. 34 (2023): 1606
3) T. Satoetal., J. Nucl. Sci. Technol. 61, 127-135 (2024).
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18p-P0O1-16 BSOS AMIELAHELHHES BETHE (2024 KHAVLEN2RIBEA VS 1Y)

OSLEFBeO I I vIRROTUMEBNE L BEICEN

Pre-heat process and dose-response property of OSL phosphor BeO
HREILKRE, ERIEXFE? Okt FEA, & HR, JIE x&'
HE 52 KIE $4t!

Tokyo Metropolitan Univ. !, Kanazawa Institute of Technology 2,
COHaduki Samura !, Leo Takahashi!, Mitsuki Kawane !,

Go Okada 2, Kiyomitsu Shinsho !

E mail : shinsho@tmu.ac.jp

[55] OSLF & L THHAME: BeO £ 7 2 v 7 AMUIEMREMMENE 2D, FA
BIE < AR EFHOARBUGRER E 72 EER T CHWD Ry A—4 & L TEHBNRRETTH
Do LNLAERG, BENRELTNDZ LS LET IKTFMHR EOBENRH 720, FIHAR
FRIESAL TV D, ZALETIZ Okada © VX, X#%E 1 Gy S L72¥ 7% 250°CTT L
MES % & OSLIEENRE S BRI 2 L 2ME L, Zhid OSL o mEE vk L TH
M7 Ch oo, ZOT VINEMLERIZ X 5 OSL 7l & E & OBfR7e &, 5 LW VReE
IZOWTIEH LT 5 TR, £ 2 TAIFETIX, MELZZ(LIETT VMBI 21T
VN, OSL HFMEIZ G- 2 2 50 DWW TRA L 72,

[ 53] OSLMIEIX., TORAIMDY % H\\ 7=, 7 UAIEMEFE I 100 -400 °COHPH T 50 °CRi
W CiT-72, #EIL 1 Gy, 5Gy. 10Gy & L, &HECRBEOHITEZEV R LTI,

[FER & B%2]  Figure. ICHEE 35X107

)
BEREZLEOTVMBQREE o 00 v o
OSL B DR 4 7+, 150 °CBl & >0 [ & 106y

N

©
S o

© N S

N

2.0%X107 | S
S

FTOTUIMEATIE, OSL @A |2
biz@l bz~ 7-, OSLIZE5-
TOMBET L EARRECH F I & )
BIn<TnsLEibns, OMW] I P
250 °COT VEATIE, WIho Messurement Gy ’
BMEIZBWTE OSL J\EN KX Fig. OSL intensity of the pre-heat process on BeO
< EF L7, ZoORER T OSL ceramics prates for different doses

CATEMETE © 7o i P IEALONE AL L7 ATREME S R S v, F72, 2 OSL E D
ERBITHREMENEERE L, BMEIZED OSL OF VINMBVRMER R 2 Z L3 58 &
7eolz, TUVMMEN300°CLL LIz n &, OSLZIFE A LIRS Ieo Tz, VBT - T,
HEE T L EFLOFRES 7210 T <. OSL ICRIEMET & o il 1 & EALAEME T 5
BGRFRFICEZ o TEB Y . ZORMENSBREICKTT S Z L3R S,

1) Go Okada et.al, Sensors and Materials, Vol. 33, No. 6 (2021) 2117-2128

©
S
¥

1.5%x107

1.0x107

Normalization OSL Responce
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18p-PO1-17 HE5EEFANEF AT LIRS WETHE (2024 KRAVLEN2RIBEAYSMY)

BiREA A — D VT ICHITT= 1024ch 2 &5t MPPC based PC-CT & X T L®D
FFE & tERERTM
Development and performance evaluation of a 1024-channel 2D MPPC-based PC-CT
system for dynamical imaging

@RXT, BXEI? JaFU7L3? OKBE #4', Ax &' #HE 8|5

Fitri Lucyana', &H &', KM ZF?2 &) EXE?2 F2 R#4° EA W
Kanazawa Univ. !, Waseda Univ. 2, Proterial Ltd. 3, °Minori Oshima', Makoto Arimoto’,
Takahiro Tomoda, Fitri Lucyana !, Yu Furuta', Jun Kataoka?, Ryotaro Minagawa?,
Shinsuke Terazawa3, Satoshi Shiota3

E-mail: 02415011008@stu.kanazawa-u.ac.jp

X #% CT (Computed Tomography) & (%, X #ZF|H L CIHRERICHGIRNEZ 3 ot CTrIE
BT 2EMTHY ., ERDEREDA RDHTHLOA TS, ITHETHEH, KIARXHBRCT L
T4~ AT 427 CT (PC-CT) WEHINTWD, PC-CT TiE, 1M CT TIIELN
ool X MO X NX—HFREEZ O CT BBRABSETE 5 & W) FxfFo, X oz x/L
F—EFREFAT D Z & T, #EERNTIC AT 20 OFRBISCTEIR DIRFE % € &I FHET 2
ZENARRTH D, FHUTLY ., BFEA AV THITZRESESIEDZ ERHFfFINTW
Do

F7= Bt sy o F L—% (YGAG:Ce) & 8RR 1 TdH 5 MPPC (Multi-Pixel Photon Counter)
ERAE DR X #RgRZ R L, PC-CT #% L=, RA=BliE, 2 E TIZBH L7 PC-CT
TIHANZEA LT~ T AOEREITV, ~ 7 ADOERNIZEM LI H O L% vl REHEEIZ
I L TW5b, L L, BFED PC-CT AT AT, XBBHEEN 64X 7LD 1RTT
A THDHTZOH, CT IR0 (~3057) . ~ 7 ZADERNEZIEER T 2 A 2 B G5
HTENKEETH D,

AWFIETIL, ~ T ADEKRNERES A —T 7 (~8FP) ZHIEL, 1024 Fx %L (64X16
7)) O2RITET LA BHEETPC-CT v A7 A (Fig.1) #BA% L7z, M5 DE ST 64
Fr N T EIZ 6 DOTRNFX—BEEFRET 5 LSI CKBUREMIEIRE) % 16 fH W TR
HEhb, CTHRE TIL, RS2 THEROE —MEREREND, T2 T, B BILEOEED
EOOX 2B I 2 DM EMREZ VT, HREOY—(ba2To70, AFETIX, B L7 PC-CT
2T L OREEL R OWERE DRI DWW TS T 5,

2D YGAG scintillator array 64 > 16 pixel MPPC
(64 > 16 pixel) Y

LSI board

Fig.1 left : detector overview with 1024 channel MPPC array combined with YGAG scintillator array.
right : image combining 16 LSIs and the detector.
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18p-P0O1-18 HESEISAMIELAKELHMES BETHE (2024 KHAVLEN2RIBEAYT1Y)

Ho= - XEBEA TI Fi Al(PO3):—Mg(PO3)~CsPO; HS5 X
DUFL—F DR
Development of Tl doped Al(POs)s—Mg(POs)2—CsPOs glass scintillators for y- and X-ray
detection
RIEXI' CM)FE FE', MRS &', -k BF', EE &3},
NI Bhis, BEE ', XH =N
Tohoku Univ. 1, °Chie Morital, Ko Hasegawa?, Yusuke Nakabayashi?, Akito Watanabe?,
Hiroki Kawamoto?, Yutaka Fujimoto?!, Keisuke Asai!

E-mail: chie.morita.r5@dc.tohoku.ac.jp

[BF] y MEOX BRI v F L—2 2%, e LTRBENE, ®EE, KOEWEET
B (Zer) OEfEROOND. BUEERLINTWE Y U FL—2 DL ITEESMLTHD.
LovL, MERERSSICIIM T S ER o X MR’ S 5. IR ERIRT <L, BT & b
PR 20l 2 5 RS 5 ADEH SN TWB DD, BEREREG & N, O EICS DM 4.
Wi, MEEH T AOFERITIE, BPEOH ENKETHY, & BITITEE KO Zeg DEE RN ER
IND. TNETICHELIE, T7ADR ZalbZ BRI, FT1ES 8L OX Y 7 AZmBEICER
SH72 0.4A1(PO3)3-0.4M(PO3),-1.5CsPO3-0.3TICI (M = Mg, Ca, Sr, Ba) # 7 A3 F L —& Z (%
L, 74 b v T o v 7% ATHE & 9% 1000photons/MeV D ¥ St A 457- D, AHFZE T,
BEH T ADY rTFL—3 g UICRN E2ER T, e LTEA S Y THREZ R
3% 0.4Al(PO3)s-0.4Mg(P0O3),—1.5CsPOs—XTICI 77 A (x =0.1, 0.2, 0.3, 0.4, 0.5) Z{ERI L, Z D
WK R F L— g U L.

[328&] B CH 5 Al(PO3)s (99.999%), CsHoPO4 (99%), Mg(PO3)2 (99%), % X TICI (99.9%) %, 0.4
04:15: x DEIATIREL, BT COREMABMIEIZI VT T A EFER L. Znbailkle L
T, XBRDE T (XRL) A7 RV ONS7Cs-y MRIRE SV AP (PH) A7 ML Z2JIIE LTz,
ZlBD PH 27 ML ONEWRIN E— 7 O EfEZ, ik BGO > F L—4% (8600
photons/MeV) D% & il d 2 Z & T, fHx OB ORKEEZHER L.

[FEH - Z22] Fig. 1 12, ERL L7238 XRL 222 b rZoRd. 2REHIB VLT, 340 nm KX
390 nm fFEIC B — 727 A Ff o7 m— RRFELHENMER SN, ZablE, o s LTRnsh
72 TIFD 6sp—-62 BEREICHKTHHDEEZ BND D, Fig.2 12, WCs-y MIRH PH 227 R L& IR
9. EREO HIETHER L2 &0 38 &1E, x = 0.1, 0.2, 0.3, 0.4, 0.5 {28\ T, £ 1100, 1300,
1000, 720 K T} 500 photons/MeV T~ 7=. x=0.2 DFREHIIBWT, i KIESEE 1300 photons/MeV
AT ZHUIEBEBEOM 135 THY, T L—a VRO ISR L2 & BT,
[ZE k] 1) ZRm T8, fih, 23p-P01-28, 45 71 [Ali B ATk Z= ATk TS, BT (2024).
2) K.Hashimoto, et al., J. Ceram. Soc. Jpn., 128, 267272 (2020).

—x=0.1 10000 ——BGO (gain 200)
; 1 x = 0.1 (gain 500)
= —x=0.2 x =0.2 (gain 500)
= x = 0.3 (gain 500)
£08 x=03 1000 ——x = 0.4 (gain 500)
2 _ ——x =0.5 (gain500)
2 —_—x =04 0
= z
i 0.6 —x=05 100
2 o]
=04
E Wk )
202 “
0 " " L L n 1 L 1 0\
200 400 600 800 0 100 00 300 400 500 600
Wavelength (nm) Channel (-)
Fig. 1. XRL spectra of fabricated samples. Fig. 2. pulse-height spectra of fabricated samples.
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18p-P01-19 BESEANES AKELMINES WHTFBE (2024 KR AV LEN2RIBEAV (V)

Ce &M Cs:NaScCls TIL/NY 54 FHEFERS VF L—2 DA%
Development of Ce-doped Cs2NaScCls elpasolite single crystalline scintillators
REXRT °MDEHE HER, M)EB X, D)EER &3} )X W8, &S #S
EH EN
Tohoku Univ., °Marina Furuta, Miyu Ishida, Akito Watanabe, Hiroki Kawamoto, Yutaka Fujimoto,
Keisuke Asai

E-mail: furuta.marina.r2@dc.tohoku.ac.jp

[ 53] S F =2 I Xy AR L, I -rHE A T DR MR THh Y, F
TPRERE IS ICHIN TS, ERICRLIENTZ L T L—2 DML LT, @S
FOMEN T =RV — 00 RE & W o T ix OPERED BAH RO BV 503, T X TOERE 723
HOIIREB SN TR, T8, 87V —D A X NNT A RV T4 b (ALB'B?Xe) 0%
Bl eF Mt E L CTHEB SN TEY, CsLiYCleCeNZBWTEE /2 L 51, A 4
DENZEVERV T L—2 L LTOMRERIT . ZNOOREEER, RIFETIX
BrizlemtEREY v T L — X OB AR LT, A HEY A
R 2% Sc3 THERK S 415 Cs:NaScCls (CNSC) HifSHhIZ Ce & = \ T e 05 o)

-
.

-

WML, BOEROS S F L 3 AR B L. g Y
[F2850715] ML 99.9%LL £ CsCl,NaCl, ScCls « 6H,0, o
CeCls (Sc 1ZxF L C Ce % 0.5 mol%¥sh) % Bkt CiRE 7 x
L, FZE1300 °CT 24 h ik L7ztk, AT 7L Em S S

CHALTEETY v U~ U ETHBRESEZ. G0N
TAERARIE L CRBIE L, X B oA LI ry

Fig.1. XRL spectra of pristine and Ce-

doped CNSC.
A (XRL) A7 MB RO L AP E AT Lzl
ﬁi‘ﬂ L/7L: e EZZL:Le[os-nom:
[F55R & & 48] Fig.1 12, TEHMNE LN Ce WM CNSC fE - = o

fa> XRL A7 bV&7Rd. BRI T, 260-600
m (27 1 — RRFECHENEIN S vz, 2, ’fAF o STE

EHROCHKT B LD L ELBNS. —H, CelfMEEHT 7 e
1%, 3 DOFIEH RO BTz, 379,405 nm (FUTITALE
DAL, Ce¥ D SdAfEBINIERT H D EEZ 5
5. Fig2 |2 Ce WM CNSC fEfh D/ OV AP AT K
JVEIRT. Ce INIASE SR OFE LRI, BGO TOEDK 4 fi%
|2} 52 34,500 photons/MeV TH V), F/- =R /NF—0fFHEIX 12% ThH - 7=,
[1] C.M. Combes et al., J. Lumi. 82, 299-305 (1999).

Fig.2. 13’Cs-gamma-ray irradiated
pulse-height spectra for Ce-doped
CNSC and BGO.

[2] R. Zhang et al., Adv. Optical Mater., 9, 2100689 (2021).

© 20245 [CHMIEES 02-082 2



18p-P0O1-20

TI;NaScCl¢fERICBITALUFL— 3 VHEDORENR
Revelation of scintillation mechanism in T12NaScCls crystal
RIEKRT °ER X% EE &3 JIFK B8, #EE 8 EZH £
Tohoku Univ. °Miyu Ishida, Akito Watanabe, Hiroki Kawamoto, Yutaka Fujimoto, Keisuke Asai

E-mail: miyu.ishida.q8@dc.tohoku.ac.jp

[Fx] voFL—2Lid, BEEBMASCIVERELECL2WETHY, VT IVZ A L TORES
BRIEICRIH ST D, BIEIER X - vy T LGS, Yo FL—XIiE, FLLT, K
TRFNE, VTR —5FEE, £ L TRERFEZDRTFES L Vo TR Bl 23k b1
L. ZHUTISZ DL, Fxld, BIEEB IO 3L X —SMEEICENL D =/ T4 MY
YFU—EDRTFF L EFFEGFORERTI T2 2 L TRENRFFESALICHRII L TI Fx
NS T A MEEICER LIz, LvL, ST 2aemaplis 2 ®e b, €0k
BEIIZONWTOFES A0 TH L. £ ZTAIZETIE, [FREREEICET %5 ThNaScCls fiffn 23
AT L—a UEEEOMRIAEZ B E LT, X SR (XRL) A7 hLVOIEEEKTFNE
ERAE LT,

[52BR051E] ®E T U v ¥~ 45T ThNaScCls fidn 2 /ERL L, ZAVUTHFEE - I LA L72b D%
ke L7z, MR B =R (10.5-300K) (ZBW T 25K [EETXRL A7 hAZHIEEL, £D
IR EEARAT M2 TR~ T

[FER] B 112 XRL A7 hVOIREERFEZ R, LU, FEIC 430 nm (T8Il S b v —
7 %@, 660 nm [TITIZBHShDE—7 %2Q L FRT - o
.1 &0, OOMEER, RE B THRL :
100 K THK &7 o7ct%, WATER U7, £72 10.5- @ﬁ \ s
75K CH, R B S B aak—fi~or— a1\ g
poT MRS, @RI, WEER . |\
D LTz, B 2 12, BAAY MLOREIRE TR e W
DOIRERAFMEZ 77T, OIZOWTIE, 100-300K DFH Fig. 1 Temperature dependence of
WU DB fe/ N ZREZMNTT 4 v T 47 %4T>  the XRL spectrum of a TI,NaScCls crystal.
2. @, QOIIFITENT, HE EFICHE D AR -
DERREIE, i FRROIELOHETHET L =1 s .
ABOBEETEF LD bOTHY, TL=9A .
Tuy ML BLNED, @O LT 2 E— . .
%, TZA) 140meV, #J20meV ThHo7z. TH

HOFERNG, Dl BRI 2 2L EH D, T ™

100 K fHCEVEMEIC L D= v F—BE#NEZ - Fig. 2 Temperature dependence of
TWHHDEEZBND. the XRL intensity of a T1:NaScClg crystal.

R & 3
SO o
" R B A
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18p-P0O1-21 HE5ME MRS AKE LIRS HETHE (2024 KkMAVLEN2RIFELYFAY)

RERBERCEIYERLE-RFNE X URFERAMCs] Bis&ko
DUFL—YaiFe
Scintillation properties of undoped and activator-doped Csl single crystals
grown by an inverse temperature crystallization
LK%, OB #EHE &, BWA M, )X b, EH E=N
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[1] W. Wang et al., Cryst. Growth Des., 20, 3474-3481(2020).  Fig. 3 Scintillation spectrum of Csl, CsL: Tl and
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Fig. 2. Absorption spectrum.
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FEI 025 mol%, 0.5 mol%, 1 mol%iisiL7=% DD
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WINCTHRBLT S Eurdd 5d-4f BRICER T 2564 DL F—ofkEx "3, Lien->T, 4
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[#Z] BaFCl DEERMA L, Eu2t% Z 124 0.25 mol%, 0.5 mol%, 1 mol%iin L7zt o & % Sl
L7z, XRD JIEDRER, FifEIcs VT, 2B BaFClfidm & —B L7z, $£72, XRL A~
R VRIE DFER, Eu WAV TIE, @GR E 400 nm 1012, Eu?td 5d4f BB IER S 2
RN — 7 B B AL, EuREHINI L S #OLE R ORERM S 7 P8l Sz,

[£%E k] [1] E.D. Bourret-Courchesne, et al., J. Cryst, Growth, 352 (2012) 78-83

[2] Z. Yan, et al., NUCL INSTRUM METHODS PHYS RES. A, 735 (2014) 83-87

Fig.1. XRD patterns

Normalized intensity [a.u.]
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Ce-concentration dependence of luminescence properties in Ce-doped LiPO3—Al(PO3)3—
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(5 5] ursE, P3N ST & 72 3He A DREIBEHE 252 1), 3He HufFHEE 208
LR OB PO LRI N TN D, ZOF N7 e LT, B E RS fE & O Q i
DRESIEBNOIBHEZAREL T H LI gAY v FL— 2 2B LB R T o5, LvL
YRR AT ADMELE LTERTH DV F U LN T RIZIE, @, ma A b, &Usea'n

B AWERERDORR LR TOBELE VST REBHDH. ZOmkE N E LT, FTald, &
AR AR = X FCTREERTRE CH 0, B EEMEICEN PRI 7 A o FL—
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wWibZERE LT, BHRIZB WA 72 Ce IRED T 7 A8 L, ZoHts L F 1
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[526% 57%] JRCEHZIL, LiPO; (98.0%), Al(PO3); (99.999%), CsHaPO4(99%), K TOF CeCls (99.99%)
EHEA L. 2D ZZZE4 LiPOs : Al(POs); : CsHoPOs : CeCli=1:1:1:x(x=0.2,0.3,0.4,0.5)
DEGTIRS L, E2Zeh 950°CTIERE, KPICTAH L. Znbxikkl e LT, X3t
(XRL) A7 bb, AN 22Cf Z2 bR E LTz L R E A~ MV ARIE LTz, 7ok, itk
FRROWHEM & L TRV =F Lo Tyry 7 2 H Lz, (B oREEFEHICE, Hlko Y F
7 AH T A (GS20, FEYE : 6000 photons/neutron) T channel i % ik & L CTHW-.
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Fer B S 41, X BRI T Ce¥ D 5d-4f BRI X AR OB /e - 72, Fig2 I,
22Cf - FREHZ 695 7V A AT ML E T EREHZ B WL TRV T v — 7 3B
S, EORNEIT x=03 BI04 2BV THERAK (1900 photons/neutron) Toh-7-. £z, il
5O oy HIZZFIZI 018 5L 000.14 Tho7=. LLEXD, LiPO:-AI(POs):—CsPO; H' 7 A2
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Fig. 1 XRL spectra. Fig. 2 2?>Cf-neutron-irradiatied pulse-height spectra.
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Development and property evaluation of Sb*—doped Rb2HfCls Crystal
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[55] v Fr—& LI A AHGICERT 290K TH Y, Sttisme eI
—vaUERE LT, X2 U T o RERZKIR Y, 2RI 50 BBV TS BR T
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aq (36 Wt%) % JHV 7=, SbCls D¥EME %, HfCl, D&k LTO0, 05, 1.0, 1.5, 20, 3.0k
W5.0mol% & L7z, Zhba A7 Y a—FHRICE L, BES 80CIZRE LAYy hAX—F—T
TNEN - R U, IWESERICIEMR L & A TR R IR

D, 100C TOMETHEBEA KIS Ez. Fri Lo %
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L— g UIRERFER O SPHR K FME A2 R, SRR
Table 1 Decay time constants

BEOHKIZEY, T L—a VREEERENER S of Sb**—doped Cs,HfCls

7 Sh*+&E[mol %] 71 [ps] 72 [ps]
= undoped 1.89 (60%)  7.25 (40%)
L e AN - - g S R 05 1.82 (62%)  6.71 (38%)
(k] 1) A ABEAND, 5 7L SR i 1.0 1.21 (66%)  8.13 (34%)
RS, 202443 A, I A4S 2) Keiichiro Saeki et. Al L5 1.18 (68%)  5.52 (32%)
2.0 1.25 (61%)  6.17 (39%)

Appl. Phys., Express 9, 2016, 042602 3) B.Chen et. al. J. Am. 3.0 1.09 (64%)  5.46(36%)
5.0 1.01 (69%)  4.81(31%)

Chem. Soc. 2021, 143, 17599—-17606. ST T PN EE G R E
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Photoluminescence and scintillation properties of CsPO3-Al(POz3)3-NdCls based glasses
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(5] BEEFZIICD, BX 2 )7 0 LFHEEE, Fif - FRAWHER SRRV SEICB )
TR E T D BRI, — RSB AR eV BREONFICERT 5 v FL—X

ZOEN(EV T L—ra e HMEERHER NS TR Y, FELE WH O
PERN B DMERE 2 EA T D, Vo FL—a U 2T A B EIIE, B
(PMT)=® Si R84 HER(PD X° APD)2ME DAL, TN EN DR SR R, BB XE PMT
{23 T 300-450 nm, PD T 800-1000 nm, APD TiZ 500-900 nm & 72> T\ %, HRHIUTAETIE,
APD DEATBHFE DRI HET- . APD D KL I Rk D &1 20313 80% 4 B 2. PMT O 2 f%
LEIZZ2o T D, LanL, Bk, ®ifk - EREESN TV DY F L—F % PMT EHAED
HLHZEEMMELTNDHD, HI-AIHUBIC THOL AR L. APD OMREA R KBRICIED 3 2 &
TR TV, D72, APD DR RIS TEWRELINEZ R T v v F L— 2 B3R &
MIZBEIZIT, TR K0 EN - MERR 2 R T U SRR I 3R 0 B LS BT o m) BICER D, A
TR, LEMRMET 2 MERPR ORI, LRREMN. 7 7 A S —7 SEERIGRHIE & % T
EHHT A _N—RA L LTRG-S T L — 2 OB A FATT 5,

[EBRNE L EE] W7 AOERIT, B2 FToRMmE
2k WiTo 7z, HFEFEE LT, CsHaPOs (2N). Al(POs)s
(5N) X% T NACl; « 6H.0 BN) &l L, FREE - IRATHR, n— g
5 ) — K TN S N A IS CELZERK L, :
Dk, AREEHIE > MFPT 1000°CICMET D 2L o 1 A photograph of as prepared
THBEwRRL, 30 SRERFF LI, 22T, AREE | 504p0,-0.7A1(PO3)5-0.3NdCH; glass.
FWIROKIHFHAT 2 Z & Tl a7 7 AEBIRELL T £ T
ALz, X 1 IC/ERL L 72 1.5CsPO3-0.7Al1(PO3)3-0.3NdCls

;\m\‘

3

2004
A7 AOHMRETT, BEETICBNT, REOERZRA 7
Bs oz, £l MR LIhA X MESRED g |
ERNG, BN TELT 7 A THH L BHERSNT,  E
50
X 2 1201%, XBhEloRB 5y rFL— g AT b A

0 . . . .
DOFERZRT, A7 ML XD 390 nm & T 900 nm 1 200 4?3“616223] [nm]BOU 1000
(FIEE— 7 BRI ST, SR Y — 2 13T, Fig. 2 X-ray excited scintillation
Nd3+0) 2F5/2*>4F5/2 (390 nm)\ 4F3/2*>4|9/2 (900 nm)ﬁ:ﬁ L/f: Spectrum Of the gIaSS

BETER LRI D,

© 20245 [CHMIEES 02-089 2



18p-P01-27 HOSEI MBS RUFLAHAR BHTME (2024 KAV LEN2RBEAYT1Y)
YVFEY—2IEIC & USRI L 72 YR Ce¥ B D A RIAR & FXFHEDRIR

Relationship between the formation phase and luminescence properties of YF3:Ce3* phosphors
prepared by the solvothermal method
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D XRD /\F— 2%t ZORERLD . K
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OB LN T Fa s HARVT S~ F21b+ 2
ZENRbhot, £, HEEHRD A
fa A X1, EoBELK 30 nm BRETH
D FEBR U= AR O FPE Tl s T A
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Fig.l XRD patterns of YF3:Ce3* nanoparticle
with different synthesis time
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Fig.2 Photoluminescence Spectra of YFs:Ce®*
with different synthesis time
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|AEM) BRIBHSRITETEIOF T+ FLERYEVAED
ERBHAZER LR VBIEH S XICHE T HHERFERE
Investigation of optical properties in silver phosphate glasses for elucidation of
the origin of the radiophotoluminescence property in Ag-doped phosphate glasses.
RIEKBRL ! CNIAK shid !, BAX 8!, BHF EN!
Tohoku Univ. !, , °Hiroki Kawamoto!, Yutaka Fujimoto!, Keisuke Asai’
E-mail: hiroki.kawamoto.c7@tohoku.ac.jp
[ 50)] MBS X 280600 (RPL k) OIERLE, FONEEIC L 2L THL T
AT 4 VIR v A (RPL) BEEARTIREINY ERE T T A03, il OfE AR < B EETR
FE L TR EN TS, Uigh 7 A1ZH81F D RPL HULOIRERZ DR Ot 23 78 ST
W5 HOD, RPLEERBLOBIEN AR EETH DD, HEH T AILEH 2 WITERET D
&9 7B RPL M BIBRFE I TZR S A TV guy, £ 2T, BUTFICEE T RPL UL B R I2 & B L7z
M FEFHEBRUZ L > TEFEALFDIER I L. XA ICHiIE SN T A 2B 5. £ D
%, AgrLt At LDOEAIZLE ST Agm‘i}fzmzémé. —J7C, EALIT—FE PO, U mE I Hi % X
7RI A ~ERBEN L C A Z KT H. DL 51T, RPL HLEBISICEE 5T A{bFHEIT,
VBRI ERA AL DB TH D, £ T TRIFETIE, RPL TLEMISICREE T 5tk 0h it &
ATE AgO-P0s 7 7 ANZET DI FREZRAE T 5 2 & C, RPLAEDKIROME A B L7-.
[FEBNA] Ag0 K& UNNH)HPOs DR A I 2 AV T, 40.96A2,0-59.04P,05 H T A % [l s
BICEVIER LT, (57207 AN BT 5 X #IRGTATE ToHE0t (i E: 430 nm) K&

VBT A B 4L (ESR) A7 L& HIE L. . Excltaton wavelengt 450 mm
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= 1200 4
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[ 3CHk] [1] H. Kawamoto, et. al., Jpn. J. Appl. 3000 1

Phys., 62, 010501 (2023). 4000
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280 360 32‘0l 3;0 360 3é0
[2] V. K. Tikhomirov, et. al., Opt. Express, 18, 22032 (2010). Magnetic field fmT]

Fig. 2 ESR spectra
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SRFM Li-Al ROBIEH 5 A~D X ERFEBOS 4 I+ ML Ryt
VAR
Radiophotoluminescence during X-ray irradiation on silver-doped Li-Al borate glass
RIEXI, °BFT A Bhisf, BEAHE, RFIEN

Tohoku Univ., °Ryoichi Morishita, Hiroki Kawamoto, Yutaka Fujimoto, Keisuke Asai,

ﬁ_l
E-mail: Keisuke.asai.c8@tohoku.ac.jp

(5] 747+ FLIxEU R (RPL) &I, HEHRIBHIC LV B S 7zl (RPL A
D) 25, HEEEICZ VRN THHRTH S, RPL FlaE, BHHB LHIETLETH Y, WIHRE
DIEREEMICE S TREFL, £, TORMEE RIGREDMICITHERRIH . ZOMWE
DME AT EF 22 SIS EN TV D 0D, EFMLIZE - TV 5 RPL A EHIHED T 720,
ZHETOWZET, SN Na-Al /R R T 7 A RPL 2789 2 L A S S, #Hi RPL
MEIOBM & UL THER SN TWD., £ 2 TARIFIETIE, L0 &PERBZ2 T RPL BB OB % 2 42X
L, SRR LI-Al R UBE T 7 228 LT, Z0 RPL FrtEA G~ 7.

[ 562 ] H3BO3, Al,O3, Li,CO3 KT Ag0 DK %

© 2024%F [SRYEES

w—1000Gy
YT (100-X) (65B20-5A1,03-30Li20)-xAg20 (X = —000Gy
T6 | —s00G
0, ) 7 A& BRAREIC LV ELE, e 0| 0
AUl LC, X #4814 0-1000 Gy RS L, 30H(PL)  §© | =00y

AT MV(E SRR 310 35 J U410 nm, fbiEC
£ 550 nm), WXL A7 hv, KOVETAE 3
A7 bV ZRIE LT,

[RS8 & &22] Fig. 112, X# (0-1000Gy) % MR
S U 728NN O RRIE T 7 A3 1T Dbt 410
nm TOHIEART ML ERT. SREEMAEN
500-600 nm (ZfZE T D 7 1 — RZRFEIEHF DGR E
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o7z, Fig. 212 RPL S8 DM EBIKFME 2R T.
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Fig. 2 Dose dependences of the PL intensity
with the excitation wavelength of 410 nm.
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[1]H. Kawamoto, et.al, Sens. Mater., volume36, Number2(2), pp.607-621, 2024.
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it FHREBSHZ & B Sn?* I CaO-ALO:-B.0: 5 A DFHE K
Neutron-induced thermoluminescence of Sn**-doped CaO-Al203-B203 glasses
RAEXBRET !, MEAXEFH? EAXRHE: CMDEE EF' WO BAT KA,
BRA B, BUK ESZ BN RS &HF EN!
Tohoku Univ. !, Shizuoka Univ. 2, Kindai Univ. 3 °Shogo Takatsu!, Hiroto Yamaguchi',
Hiroki Kawamoto', Yutaka Fujimoto!, Masanori Koshimizu?,Genichiro Wakabayashi®, Keisuke Asai'

E-mail: takatsu.shogo.s2@dc.tohoku.ac.jp
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MEEIZ L DRI CTH Y, BEEDOAR ST, FHlloEERMEICHERZ D, Zh bl
kL, FOBERITIEZ 5L, BHEOECBZOR A TLl - fEcEREO®m I N AT LT
PEF M 2 ATRE &+ A BN T ADBRBED bR TS, KBFETIERETLE LT Sn %
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Bi #h0 Li0-Al1,05-P;05 55 RIZd5 1+ % RPL 45 1EF A
Evaluation of RPL properties in Bi-doped Li20-AL203-P20s glass
FRIK, OB K A FEH % BEF Fi-

KIT, °Ryota Inomata, Go Okada, Hidehito Nanto
E-mail: c1125793@planet.kanazawa-it.ac.jp

FTIVFTH MVI Ry A (RPL)EIE, R E O BELERIC X0 WE R 72223800
SN DBRTH D, BT LB ST WEICERIMNRS Tt 425 2 & Ttz R L,
Z DRI TR R T 5, £z, BRI NTHEHRLRLE ThHIULH Y & LA I
WMEFAMD Z LN TE D, ZOMWEZFM L RPLIEEAPIE S BREFT2 EICFH STV D,
—J7. RPL OWFFE5B CIIBIGEAR A TR D 2 12 8 O FHIMEHE R LB LG B I R I3 % S
TW5, & 2 CTAMFZE T RPL MR A ERR T 25 % AR L Lz, BARAIZIE Li03-ALOs-P,0s
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BITo77,
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- Sk R
i& (TORAIMS)Y Z Al L7z, [AZEE CliEEic Fig. 1 PL spectra of Bi-doped LAP glass
X BIHS LU7 4 P& v 2 (PL)A before and after X-ray irradiation.

7 MVOREEIT> T2, Fig. 112 0.1 %Bi ik
N LAP 77 2D X #EH A% D PL A7 A rd, 22 ChEE&EIX 34040 nm & L,
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B R

1) Go Okada et.al., Sensors and Materials, 33(6), 2117-2128 (2021).

2) Tomoya Nakamura et al., Journal of Alloys and Compounds, 979, 173498 (2019).
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Ca0-P0s %t 3T 2 vV RITL BDERMEHDRET R U RPL HEET(E
Synthesis Conditions of CaO-P20s Ceramic Systems and RPL Properties
#RIK, °@®FK X%, BHE & BF HFC
KIT, ®Miho Aoki, Go Okada, Hidehito Nanto
E-mail: c1149173@kanazawa-it.ac.jp

WHAR NN S DR F—F WL, TOTRAF—ZHICEHR L THRINT I2WETH
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Fig. 1 XRD patterns of CaO-P,Os systems prepared in
WET D, this study.
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Analysis of Luminescent Characteristics in Silver-Doped Sodium Borate
Fernandes, C. P.»2, Okada, G.?, Tatumi, S. H.}, Rocca, R. R.2
University of Sdo Paulo !, Kanazawa Institute of Technology 2, Federal University of Sdo Paulo 3

E-mail: paschoal.caroline@usp.br

Borate matrices are commonly used in luminescent dosimetry due to their effective atomic number
(Zeff) being close to that of human tissue. An example is Li2B407 (LTB) doped with Cu, Ag, P, and Mn in
different concentrations to increase its luminescent response, with a minimum detectable dose around 0.5
MGy. In this study, vitreous matrices of pure sodium borate and sodium borate doped with silver were
sintered for application in ionizing radiation dosimetry. The luminescent dose-response of the samples was
evaluated using Optically Stimulated Luminescence (OSL), Thermoluminescence (TL), and the study of
the Photoluminescence (PL) signal for Radiophotoluminescence (RPL) dosimetry applications. In the
fluorescence spectra, the aim was to verify the bands attributed to Ag centers and matrix components.
Measurements were conducted using the TL/OSL/RPL Automated and Integrated Measurement System
(TORAIMS), equipped with an X-ray generator (XRB80ON, Spellman), which is capable of performing all
RPL, OSL, and TL analyses. Furthermore, the origin of the luminescent signal was investigated. Finally,
the TL and OSL curves were fitted using the General Order Kinetics (GOK) model, and the fluorescence

bands were fitted with Gaussian curves.
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Photoluminescence and thermoluminescence characteristics of Mn-doped BCNO
#EX C (B) &L BA, #K EH
Shizuoka Univ. Yuto Kameyama, Masanori Koshimizu
E-mail: kameyama.yuto.19@shizuoka.ac.jp
[##=]
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102, 20x10? mol/mol TIRA L7z, Z DR Z 70°CT 10 /3[HlfE#E L. 80CHAA LR AT1H
WM ST, WoRE. B O N7 EREE A 600°C T 3 BERIBER LT-, SH =K% 0.07 g FHHl
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Fig. 1 Photoluminescence spectra of BCNO phosphors

WEn Mn Ik bab 0 EHEER IS, with MnSO4/H3BO3 molar ratio of 0-20%.
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Fig. 2 Thermoluminescence glow curves of BCNO

Jiv BIBELOEAD b7 v THERMH phosphors with MnSO./HzBOs molar ratio of 2-20%
BUF T L RS, after X-ray irradiation to 1 Gy.
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Development of organic dosimeters using radiation response of polymer films
co-additional of fluorescein and p-benzoquinone
BEX xR £E, BK ER
Shizuoka Univ. Tomoaki Yashiro, Masanori Koshimizu
E-mail: yashiro.tomoaki.21@shizuoka.ac.jp
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Fig. 1. Photoluminescence spectra of fluorescein in

PMMA and PC before and after X-ray irradiation.
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[1] Yu-Mo Zhang, et al, Chemical !
Communications 50 (2014) 1420. a0 430 Wavele?\sgoth (nm) 530 580 Fi

[2] Ritsuha Tanaka, et al., Journal of

. g. 2. Photoluminescence spectra of fluorescein and BQ in
Luminescence 267 (2024) 120367.

PMMA and PC before and after X-ray irradiation.
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Neutron-induced Thermoluminescence Properties of Mg, Pr- codoped LiTaOs Ceramics
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y REASDISEMENFIFREE CTH D Z & DSHERR S iz, Fig. 2 (2 i alokl A Zh ¢ 10° neutrons/cm? 54 #%
DEEN 7 v — ) —7 g, WREHI I T X #RIRES IR & [FIARIC 515 KIZE— 27 38 K1V 430 K IZ
g/ —PBHIS e, £z, 515215 K OBGIOLTRE 2504 5 & OLiaUBHE "Li sUBHI X L, 3.4
EOMEZ R LTc, ZOAT, Fig. 1 TOEMAZIERT 2L, PHFHRELEZONL72D, Lk
FEEEHIB M I T 2 BB R A LT 5 2 E DR STz,

[ 3CHk] [1] Shaopeng Lin et al., J. Mater. Chem. C, 6 (2018) 10067-10072.

400000 A
300000 A
200000 A

TL Intensity [a.u./g]

100000 -
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Effect of Composition on Scintillation Light Yield of Ce-doped Gd3Als-yGayO12
Nanoparticle Scintillators
Shizuoka Univ. P. G. P. R. Abewardana, Masanori Koshimizu

E-mail: ruwan.abewardana.23@shizuoka.ac.jp

[Introduction] Scintillators are materials that emit 2000
= 1800
light when exposed to ionizing radiation and play g 1600
acrucial role in radiation detection applications. In o 10
&, 1200
addition, some applications have been reported 2 100
[%2]
using scintillator nanoparticles as an in-vivo light g %
[ 600
source upon irradiation from the outside. In our T 0
previous work [1], we have developed Ce-doped 200

GdsAlsxGaxO12 (GAGG) nanoparticles. In this 350 450 550 650 750 850
study, we optimized the composition to achieve Wavelength (nm)

high scintillation yields. Fig. 1. Scintillation spectrum of the nanoparticles

[Experimental] Ce-doped GAGG nanoparticles gy nhesized with different Ce concentrations.

were synthesized using tartaric acid as a

1000000
complexing agent with the dissolution of Gd, Al, —0.10%
Ga, and Ce nitrates in an aqueous solution. After 100000 —0.30%
room-temperature stirring for 1 d and heating at 10000 0.50%
80°C for 2 h, the gel was dried, ground, and @ —0.70%
[
. . 1000 J—
calcined at 1300°C for 6 h to obtain the § 1%
. —GAGG single crystal
nanoparticles. 100 (CG: 1/4)
[Results and Discussion] The scintillation spectra
10
(Figure 1) show an emission peak at 550 ‘ J “
e . LSRR ONET A TEALL
1 . . .
nanometers, indicating the 5d to 4f transition of 0 200 200 500 800 1000
Ce3+ ions. Pulse height spectra analysis (Figure 2) Channel

reveals a clear correlation between Ce Fig. 2. Pulse height spectra of the nanoparticles with

concentration and light yield, with concentrations ifferent Ce concentrations.
of 0.1%, 0.3%, 0.5%, 0.7%, and 1% showing peak

channel numbers of 270, 280, 520, 464, and 300, and light yields of 9,300, 9,600, 17,800, 15,900, and 10,300,
respectively.

Reference

[1] Koshimizu et al., Sensors and Materials 35 (2023) 521.
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FIHID M CarB.Os MELKICTH TS LET it D Hil1H
Control of LET dependence of thermoluminescence properties of doped CazB20s
BRETH ' FIEXREI? QST
Hk IEst', NE EZ HiE AN BK B EHF ENC
Shizuoka Univ. !, Tohoku Univ.?, QST® °Masanori Koshimizu!, Hajime Komiya?, Yusuke Koba?,

Yutaka Fujimoto?, Keisuke Asai?

E-mail: koshimizu.masanori@shizuoka.ac.jp

[ 5 | 3 B R 2 IO T RO EEIZ I WV T £ DIRE Of T R L —{f 5 (LET)
(X9 D B LKA, BB O IEMRRIEZRNEEL 975, 2O LET KFPEIC SV T, dilkOE
POCHN T D AT BT R N, —T57 T MPEIBIZERE S Z O LET AFPED AR 2 LHIEICHRY
MEFF VD DIFHED AL\, MEBHIEOBANOIE, X F—AA MIXFLTER
—/3 F OFERIRE 2 B ST MBI ZBHTE L. £ O LET (KAFME 2 RIS TE T2 2 L 23]
RETH Do AGEE TIE, Fox SEPPET-RIEH OBGEOLR & L TBA%E L7z, FIEH LUV CazB,0s
T Iy 7 RTHR L, LET KAFEDHIEN piEh U726 2 584 5,

[5280715]

[ & BRI EO A AT Ca2B205 7000 — BFOmm
YT v 7 AOBEOERED LET KA 6000 BF 26.12 mm
DFx OBFFETIL, 5000 BF 3098 mm
O EAMEEREEETIRMAA Y+ T 00 \
G AN (Ce VRl CaBOs MEEY) & \
® EfMERIEL AT SR (B 5 \,
it 72 L) (Eu WS SraB,0s 733%24)
© IEFLIHMEHAEZE A LRV IRINA A 0T e A
+AFHIEKHE Dy 9 CarBo0s 413%24) “o a0 =00 o0 00
WS =2 &R L L THIEE ZhvE Temperature (K)

TED T, ZNHDOHETD LET K

EHEDAES . D>O>@ L 25 ki Fig. 1. TL glow curves of Sn-doped Ca.B.0Os ceramics
TN N —

5. D Ll I NE CONFZREE T, after irradiation of 135-MeV/n carbon with
IEALEREAE 2 A3 D FOLH D OB, different thicknesses of binary filter (BF).

AT KO AT, LET K72 2k 12
T D b0 EREwmST bND, ZhD Ok
HnD D RRIHESR L LT,

@ EfLfEREREE A LWL 4

EAHEZ L)

D —AITHB W TS LET EKIFMHES R
MCTHDHETHREIND, TNEEBTLHE
DL LTSN CaxB0s T I v 2L

—
L]

<
o0
(]

Relative TL intensity
(= =}
. =N

=
o

(=]

LCEHL, =D LET {KEFEHEENT LT 40 50 60 70 80 90 100
%%& LC. /a—h—7% Fig 117 LET Linear energy transfer (eV/nm)
(TR AE L 7= B IR % Fig. 2 (123, @ Fig. 2. LET dependence of TL intensity of Sn-doped

FFVEDRSEERR S v, RS ERE S Uz,
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IRNF—BRODEILZBELETSIAFVI O UOFL—2 DS
Development of plastic scintillators to achieve enhanced energy transfer efficiency
MK O@B) &R K #K IEs
Shizuoka Univ.  °Taiyo Kanenari, Masanori Koshimizu

E-mail: kanenari.taiyo.21@shizuoka.ac.jp

(B8] 72 XF v /v FL—REERICEE. KERICOABRS S, B L UEBAREIE
ICEBND, T7RAF VIV FL—RDKRRANERD—BRRY v— GRY RFL PR
DEZNLRLIY) I XY RF vy THAKREN, TDH, R —EE XS FED
WYy R¥ vy TENKEL, TRLF—BEHEDENICA->TLE S, RIFARTIE. R
EZbLTrzhRR e LEBR[)ESEIC, 9,9-dimethylfluorene (MF) ZRANL, AR Y
AFLUYDOBE—RHENFADIRNF—BHOYNEZ LI, VawirFL—ray
INKRAFODTTZRAF v 7o vFL—20EFEEENE LT,

[EBHKR] RURFLYAERRbE L, B—HXHTF L LTDPO Qwt%) & % LI butyl-
PBD (2 wt%), TR/ F—BENEADEEM E LTMF (0 %5 L (4 30 wt%) % THF IC
BEEL, BRETEERIE. BREERLEZ, T0%. TRTORICO VT, *MAmh HF
£95yHR (595 keV) (LT 2 RBANRY
MLz, 1000
[fE58R &=%22] Fig. 1 I DPO ZRML 7R

£}, Fig. 2 12 butyl-PBD % 750 L 7=kl 100 3
EART MLEZTDOHTZABEKICEL D 74«
YT 4V URERERT , AR TR LT 10 3

ZRFy 7Y vFL—RTlE, MF RMICE | 0
DF ¥ 2L E—0HEF v > A S
ZIZY 7MLy ryFL—vavINELAEL channel

Fig. 1. Pulse-height spectra of scintillator with DPO
L7z. NE142 ®F}E (5,200 photons/MeV)  added as the primary dye, and NE142.

MF:0 wt% (DPO)

MF:30 wt% (DPO)

Counts

aLLw=
u\“l]\.' |H‘
L
il
50

] : \
I
'

0 600 700

([CEDE, MFAMNE 30wt% CTDY > F L — 1000
>3 YINE(E, DPO DA I IE 11,500 MO W% (butyl-PE0)
photons/MeV. butyl-PBD D& IZ1E 15,000 1 MF:30 wt% (butyl-PBD)

photons/MeV E#HE I NT- U EDIERD 5.
ERLL 72> v F L —KTlE. MF Z5HMNT %
ZEITEYIRILF-BEHPHRRITH
N, orFL—ravliEzmbIEsI e
IZEIh L 72, Channel

% £b L Fig. 2. Pulse-height spectra of scintillator with
[(ZZ3CH] [1] Ziging Han et al., ACS Appl. butyl-PBD added as the primary dye, and NE142.
Polym. Mater. 4 (2022) 4424-4431.

Counts
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EFFy FEREMNREGD
EHERNCI Ty FOUFL—2 DS
Development of Organic-Inorganic Hybrid Scintillators Loaded with Different

Quantum Dots Contents
#EX OB FH&E—H, #KESM
Shizuoka Univ., OKazuki Asou, Masanori Koshimizu

E-mail: aso.kazuki.21@shizuoka.ac.jp

[#55] IR OFR FER TR END Lo F L— g VHHETIE, SRESMREED S, K
EREEEINA—TEL L TFL—EBRETHDH, £ZTC, Xu72xhA &1 Ky b (QD)
BRI UT-ABEE AN 7 )y U FL—FZT 52 LT, FEloERAWIZTZ L% H
By & Uiz, ARFZETIE, KEAGHRTHER FIE[L]TQD # 4K L. QD ORMEN R v F L
— X B3 LT,

(B IE] BERIANICAEV, SOt EFIE (PL
QY) MH7r% 3 FE¥HOD CsPbBrs 4k L. A
~C» 3 FEDY U FL—EEE LT, Al
1L PLQY45.5%® QD 23R Y ZAF L Zxf LT
10 wt%, B (21 PLQY50% QD 7378 U ZF L
X LT 20wt%, C 21X PLQY32%? QD 7°
AU AF L AZxE LT 40 wt% TS v Ty
5o TERILIZ 3D v F L—FITH L, X
WM OF NI Ry RME (XRL) 21T-o7-,

[FE5 L &22] K112 B oRBHIRIM L= QD
D TEM 4475734, Z® QD I%. [E£% 10 nm FEE
D¥J—T2 YA XL | B HRBBIISN1ZED
B EE LTV, M 21ICA, B, BE gy
VCOYvFL—v a2y MLEFT, A ’
Tl 538 nm, B TiE 540 nm, C Ti%543nm i
WHE—7 BB SNz, &REhcksnwT, &
CF L—Z DA B ETD QD DI —
7 (520-530nm) KV bRERMICE =7 BBIS Tz, Zhud, BERIICE 2 REES 7 b
LEZLND, 20Wt% & A0 WU%DREI DL U F L—3 g VIREIL, FhER, 10wt% DB D I
XZFLIFBIOS5FETHoTm, 2O EiE, QD D PLQY 2 30~50%D L%, o FL— gy
SREEAY QD DOUSIIET 6 LTINS T 5 2 & &2,

[ 3C#k] [1] Mecca et al., ACS Appl. Nano Mater. 6 (2023) 9436.

‘gJ

Fig.1 TEM image of Quantum dots.

3000

2500 [

A—B—C

N
(=3
(=]
S

Intensity (arb. unit)
&
53

v
o
=]

Wavelengh (nm)

Fig.2 Scintillation spectra of samples.
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HROELGDFEHEN Eu il TAGG 7/ HFL U F L—2 DEILEHE
Luminescence and Scintillation Properties of Red-Emitting Eu-doped TAGG
Nanoparticle Scintillators with Different Compositions
HEAX OM)EHE KE, Bk Ef
Shizuoka Univ. °Yuma Takahashi!, Masanori Koshimizu!

E-mail: takahashi.yuma.20@shizuoka.ac.jp

[#Z)] RN Ty o FL—a AR SELHINOEREE L, ERERSAERTEICBNTEE
STWD, H—F vy MUREGEDEMGESL S T L — Z I3 FRRNT L E THIBRIER 720 & o T8
e, MWBEBIOEDRTETE2AGTH2 00, TR TICT 5 2 & TR A RE
BRI D, AR TIE, RELERINT D AZHE~OISHE B L7cR 5T/ ki1
PrFL—Z2ORFE LA E L, BIEFLILHEIC BEu 2V, XY NEE TGRS SV TAGG
(TbsAlkGas«O12) DA DERR 21T > 72,

[FE571E] B A MHKRIZ ThsALGasxOn 8 A L, Tb, Al 3 X O Ga OHIEHE % Emit 2 &S
VT 0.6 mol/L DA FR/KER R 25 mL IZ¥HFE L7, Tb 2% LT 0.75 mol% D Bu gL & 725 K 51T
Eu O L L TR LT, 20L&, MBEORWEELAROMEED 12 & Lz, 20
TR 2 L C 24 18R L7212, 80 °C T 2 RFEMEA L THIMR TV & LT, 2N A FLEA THEX
BT 1300 °C, 6 FFEIBERL L. #UBH A 157,
[#ER & &22] Fig. 112 x=0 DY 7ot
b AT V&R, HOLANRT BTN fereitm
Tx=0~50WVTNDOH T NnbE 589 B X

608 nm (IZE— 7 M SN, ZhbDE— J\/J\L
7%, TGG : BulZ oW T ORE#[11L Y . Zh T e e e e e
ZH B0 SD—"F; & SDo—"F, O BRI Wovelensth fom

PLE PL

hex=350nm

Intensity [a.u.]

BEND, AT FACEWT, 316 nm A Fig. 1. Room-temperature PL and PLE

WD T u— Ry —2 L. 355, 361, 371, 379. spectra for the TAGG (x=0) phosphor

B L0488 nm I8V B — 7 2B X 7m, B measured ~ with A =350nm  and

[11& V.7 r— FRE—27E To* D Fe—E (T, A, =590 nm.

BB — 27 13 Tb* @ "Fg—°Dy, "Fs—°D1. "Fs—Da, i

By, B LR DT NERR S NG, |

Fig. 2 12, x Ofi & PLQY OEF AR+, PLQY §$ .

1% x OB L, x=0 DL ERELHE 2 .

bwmQY%%Lko:ni B o & P O R 7 o : "
B I % = & . Do TF R OREEN | ’

Tbttw&%z%hépk S

[1] Sawada et al., J. Lumin. 165 (2015): 138-144.

o ) Fig. 2. Relationship between x and PL QY.
[2] Nakanishi et al., J. Lumin. 266 (2024): 120269.
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9-Vinylcarbazole FMENBREIL TS AF VIO UFL—2DRAR
Development of UV-cured Plastic Scintillators Containing 9-Vinylcarbazole
X ©B)# FaHl, #K EH
Shizuoka Univ. “Naru Hayashi, Masanori Koshimizu

E-mail: hayashi.naru.20@shizuoka.ac.jp

(682 T TATF v 7 o FL—2TEH T
L—HZD—D2ThY., RIEMINESTHY, ¥

1.2

BENZAN & D RS B D, FRIZ, LEASEHW
E, BEAICHASTERNTER A TETH 2 ] Ear

60 L/z))l/\ %E/ﬁ\%ﬁﬁb\fﬁz;@ L?L:‘\/‘/:)"‘ L— 5 0.8 '/' '-l
ZOFNEIAES TER LGS TE £ : :

7%, 1]FZT, AAMKY~—LLT9 7 06 ; ;
vinylcarbazole Z ¥ L 7= > F L — & OfERL % é 0.4 / { \
17272, PVK O/32 R¥ v » 7L 35eV TH I | g ‘;
—RIICAA PRY v — & LTfEbR T aE A 02 L\
URF LY EV/hEW, 2]1F D70, BTk 0 .
D3 R FEOCEDIENINT D &5 2 T2, AWFFETIL, 200 300 400 500 600
%%%Kﬁﬂ”é 9-vinylcarbazole D FEIKAFIE % Wavelength (nm)
LT,

(2B 51k] UV B L#iE TH 25 M-211B (2 E —— 0wt 30 wt%
A BARAAI TS 5 Irgacure TPO % 0.067 wt%Hsil L 40 wt% 60 wt%

2o WIZHHATEH S DPO ¥ LT POPOP % €
JVEETC 80:1 IZIRA L72 D & | 9-vinylcarbazole %
Iz, 365 nm DEESMRA 5 Ref] U LB L & &
TRUBH A ER U 7o, BBt O AR bV R OVt containing 9-vinylcarbazole.
HHEEART V2 JlE LT,
[#E R & & 22]Fig. 1 |2 9-vinylcarbazole & 0, 30,

40, BET 60 Wt DR ORI AT MVBE 16
CHEHEARY BV Z7RT, 450 nm ATIEICHEOEE '
— I BHEETDH ENnD, ZOEkIE POPOP (2 scintillators containing 9-vinylcarbazole.

Fig. 1. Emission and excitation spectra of samples

Scintillation light yields of plastic

MBS D, o, Bt A7 PO, 9- -
vinylcarbazole ® HOMO-LUMO ¥+ » 7 Cd% | DPOPOPOP 60 wt% (M-211B (Z5f L T)
3.5eV K9 % 350 nm {43 T, 9-vinylcarbazole .
DUIIBERE BB ELEL ot oz b | OVwleabaole o MeV]
M| 9-vinylcarbazole 73 2 W UL L T phid ki & (M-211B {Zxf L C)
720 FD%, =R /L¥— DPO IZBEN L
D3 t% POPOP NI LT, #lta 2 L7722 0 wt% 8800
LMD, Tablel |2 9,9-dimetylfluorene 25 & 10 i 9300
B DRRE R, RO T T AF v 7 v Wt
F v —4%To® 5 NEI42 02_%\'&‘7'1’:% (5200 20 wit% 9200
photons/MeV(ph/MeV)) & DilE A~ LD
BWNINE — 7 F ¥ U RIVDIIC ST HEE LT, 30 wt% 9600
9-vinylcarbazole DRI & & b ITHICED )

720 VRIILEE DS 30 Wi% & 60 wt% D & X 9600 40 wts 9400
ph/MeV f%j(kfcﬁof:o :hfi\ Fﬁﬁ&®7°§x 50 wt% 9100
F v 7 FL—HThD EI-204[3]1D 92 %24
=%, 60 Wt% 9600

[ &35 3CHk]
[1] D. Kim, et al. Nucl. Eng. Technol. 52, 2910-2917 70 wt% 8500

(2020).

[2] A. Sato, et al. RSC Adv. 11, 15581-15589 (2021).
[3] https://eljentechnology.com/products/plastic-scintillators/ej-200-¢j-204-¢j-208-¢j-212
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YA X T ZILS T B LiGa0: F / RLF M
PEFRHATSRAFYIOUFL—2 DR
Development of plastic scintillators loaded with trimethoxyphenylsilane-modified

LiGaO: nanoparticles for neutron detection
BEX CM)IFFEEA, HAKENR
Shizuoka Univ. “Haruhisa Tsukahara, Masanori Koshimizu
E-mail: tsukahara.haruhisa.19@shizuoka.ac.jp

(5] v FL—2F, BB EZ O~ BT 28R ThH 5, TH, RIS v
FL—H2%, RO E L OREeRESE R ETHEANEE - TWD, ek, PRI
I3 3He HBIEHE 2 ERH WL TE =, 9. 11 FLIRE, RSB ICBS W TR E R EE O
FENEE->TCND, —F T, JfEE 722 3He OFBIC K 24 2 2 b O@EERE L OKALORN
HENRE L R o TN D, K3 A DO KRBUCDEG T T AF v 7 Fr—5 (PS) 1%, ik
FHRHAY FL—2 L LTHEHR &N TWD, PS BIRIZIE, BvhEFHaEI iz & A Eni=o,
A SRS AR Z U CHPER 242 B X °Li 2887 H{bais ) kit L TR
T FEMERSN T2, F/RFL LTHRINT 52 & T, YBXLi DR Y ~—~DIRfiEE
DOHIR7e L CTHEIMNT 5 Z ENRREETH H[1], Fx DI N—7"TlX, LiGaO, 7/ ki FH N+ 25 Z
LT, PS I LD A AREE L72[2), L2cL. PS FEl~DF /K FOUEHENREE & 72 o
72o AWFFETIE. LiGaOyF JHiFIZ h U A hF v 7 ==L T (PhTMS) CTHEEL L=/
Ki+% PSIZHRINL, F ki Dotz m S, ddErHH PS oBi¥ %z B L7,

[ B2 515 ) LiGaO, i+ DA Tl JeATHFSE[2] & [FIkE 72 FiE 4 V=, eV T, ARk L 72 LiGaO;
T RIS K N Z BB % 1 hiT- 72, PhTMS &% J —)VIZEfR L. T ki1 D5y
BORIZH N Uiz, T OWIKD pH Z A tifE T 10.7 I[ZHRIE L, 90C T T2h 8 L7=, T, =il
SEEERITV, B RIEARER, REKE ML THH L, R SE, ka2 L7, PS
DA TIE, RY 2F Lo & AEEAR L LT DPO ¥ X O POPOP (WE &L 80:)Z T FF b
17T AR L, REMEM LiGaO R Z Mz, WA SERICAR ST, AT L'/ v —=2
= MIZ*L DPO OIEEE 15mol%& LTI,
FHEEST LiGaO, DUSIMEEZ R Y AF L 2kt L
T10wt% & L7,

[FEHR L B2 Fig. 112 (a) EBEMB LD (b) &
HEEAT LiGaO, #IN PS OWrh Ga @ EDS ~ v 7 %
R, EEAT LiGaO, N PS TiX. 460 um @ PS
DE Xk LT PS FHEIT 40 um DT/ Ki1-fEH
BRI SNT-, REEM LiGaO, #iN PS TiX. 350
um @ PS OJE X (2% LT PS F&EHIZ 150 um DF (b) surface-modified LiGaO» nanoparticles-
RLFJEABHI ST, Fig. 2 IZREEH LiGaO, 7 loaded plastic scintillators.

J ki3 LOFREER LiGaO, N PS @ XRL A 300

Fig. 1 EDS maps of Ga of (a) unmodified and

Ry M ET, REIEM LiGa0, 7/ K T-0 380 250 s icaos
nm LB S U B 2 R ZE AL M R E

DFEKTH 5 LR SN BH[3], RIEIEH LiGaO, I 5 1o

B0 PS OFEFTIX, 420 nm FHIIC B — 27 3B & gmo

L, POPOP HIEDIL L HEER &5, PS NN H D 2

F KT OFIATER S 2o T, -

[ 3Cik] [1] Haruhisa Tsukahara et al. / Journal of 350 400 450 500 550 600

Luminescence 271 (2024) 120592. Wavelength [nm]
[2] BRIG/A S 2023 455 84 [l MBI HFF Fig. 2 XRL spectra of surface-modified

FINRETEZ3[20p-P01-16].
[3] L. Trinkler et al./ Optical Materials 69 (2017) 449-
459, modified-LiGaO» nanoparticles.

LiGaO»-loaded plastic scintillator and surface
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tyiary 2024 FE35EICHAYMEZEMETEMBER

| 258 | —Mt v a >V (OEBE) 2.1 RHBT N IBE |

[19a-D61-1~11] 2.1 &SR /N1 XBIH

[19a-D61-1]

FEHRI 21 —FVOAEBEKICK 2FIRAMAEADSSDMIRE Y 2 — /L DOFHM
OMNERE &1 & 2@, RE KN ERBK . XL B2F2 F)IEHA P E—83 A
B AR MEA RE BASN 216 B0, RE B—FK°. #F 55 K2 8F (. REAAINIE
T. 2JAXA. 3.BILFHIEFA. 4REKRIE. 5.HAKHT Y IPMU. 6.RAFRE. 7.SSL/UC Berkeley)

[19a-D61-2]
BiEE#EHEBEF L > O 78 HEEE Lunar-RICheS D T I)LF—HIE FIRFEZE
OXHE H=13, E)N &' Bt 5—81. Rl B3, A BE3. ki BF2 =K ZHh4 WHE

BN B B mEE KA Bl —BY BH #oO. B S dbA E7 (1.EB/F. 2JAXA. 3.8
IBARIE. 4RIBARIETI., 5.7 7 LAY IVR. 6.BHARIE. 7.2H)

[19a-D61-3]
1 mm/ECdTe-DSD D M AESTi

OmIBRT, =8 =2, KM m—ER20, &) £/ @ 5832 EQ e, =/ /). WA &N
T(1.HBABIHIETI., 2.Kavli IPMU, 3. KIE. 4. F A, 5.ISAS/JAXA. 6.iIMAGINE-X)

[19a-D61-4]
CuBMmE AW 3y hE—BICdTetk H2s DB

OFA =zl A Flz2 FEE B3 MEBE. KM 23(1.8RAAEFH. 2.8RAARNLE
T. 3. EMEARNxX-CEC)

[19a-D61-5]
XERR X EFELEHASOIE T LR ERICH 2 MHRAT I D 5

OMMNVEER 21, F&8 &', =4 2R, WA BN 8 B2 KA a2 WA 5252 RA #Z
2, bk EE2, ERIENZ Z B3 BRE #&E3 AE A3 1T BB AR BEKE. 181 $8a3

=A £183 An BRI #A ST BAENS. B ARFA BRIEBL £F 24 ME 5.
FARE #0835, $hKk BAO. Hp 2B/, /B K48 #iH BRI AKX BROBBKA Y by 2
k Saito Yuto 3. fER ARIKME 4 12U k Sasaki Yuto 3. FIHEKAK 7F 4 1774 Fuchita Yuta 3.
SHEAHK I 4 X1 H Yoshida Taiga 3 (1.FREBAXENFET. 2. 7R KE. 3.FIBAI. 4 0KETI. 5.
RAIE, 6JAXA. 7.BBEAETI. 8.RITARIAIFM. 9.KEK. 10.D&S)
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O(PC)Donghwan Kim', Moh Hamdan', Kenji Shimazoe', Hiroyuki Takahashi' (1.The Univ. of
Tokyo)
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19a-D61-1 HESEGANBEAUSLMBES BEFHE (2024 KEAVLIEN2RBEFYS1Y)

FHEI 2 —FUOAEBEBMAICK 2FXARAER DSSD ZHIREE P 21— /L OFHE
Evaluation of a two-layer DSSD module for measuring the arrival direction of cosmic ray muons via
angular reconstruction
REARRISET ', JAXA?, BLEHERS, RBXEY EXHITV IPMP, EXBRES SSL/UC Berkeley’
Ol X', =+ B’ A &4, BB BR' kKL BFL EN & o E=E—8° Rl B
XHE HE' KB BE' =/ B’ XA G—8° %5 5-° B2 86’
Tokyo University of Science Grad School of Science and Technology' , JAXA?, RIKEN?,
Tokyo University of Science Grad School of Science?, Kavli IPMU®, The University of Tokyo®, SSL/UC Berkeley’
°jo Sato!, Takayoshi Kohmura!, Yuusuke Uchida!, Yuki Watanabe! , Aiko Nagamatsu2, Toru Tamagawa34, Riichiro Nakamura3,
Keisuke Uchiyama?, Naoyuki Ota4, Tomoshi Takeda4, Tadayuki Takahashi®, Shinichiro Takeda5, Kouichi Hagino® , Shunsaku Nagasawa’
E-mail: 6224513@ed.tus.ac.jp
BUE, ARET w7 I L0 ThHL (7T I A FHEA, 7 AU, AAR EOEERE ) THEShTWD, 747 I AFHET
i3, AEEUEDERFTH AT — 3 Y RAHE TOAANEEAGHE SN TRY . £OH AEBICRFX &7 2 O3 F il g #Ic
EDFHMTLORKIZIEFATH D, TETHHIBEKE N COFHBNMEHINI I ThbivTWeb oo, A JEEIRLE & & T ik
SO TOERRT — 213D, 22T JAXA, FULERIZENT, HOBRREOLE T, A B TORIE < B a2 RS 5 =%
VX =AY ha A—# Lunar -RICheS DBA% %47 - TV 5 (Fig.1),

Position Detector
DSSD x 2

ST BB OB 2T b 575, BTHEMIE Ths oo

Cherenkov

Si & CdTe Radiator

RBM ( Red Bone Marrow ) 288 % 521 5 F 8 MU SR O = %L ¥ — ki3 £ Detector

MAPMT
Position Detector | |
DSSD

PGA
high voltage circuit

MR E O P THRBILA 15 MeV Th D, £/, FHBEBROK %

FPGA | ’
high voltage circuit

HEODGFIE 1 -2GeV DR AFX—%B2 D & TR EDOFHEORE M

Position Detector
DSSD

EEET 22 LN o, LD o THIREFIZIE Z O RO O = 2L F —  Fig 1 Structure of Lunar-RICheS
BT DOTEDLIRAX =AY huA—ZR3NEE 72D,
Lunar-RICheS % 15 MeV - 250 MeV /L — 88k % 5H4 % k= %
JLE—FHARES & . 250 MeV - 2 GeV DT R /L X —Hifk % FHEI4 5 /= R L¥
—F#HE D 2 == b CHERCE 4L, Lunar-RICheS (T X - CTFHEMAT L35

V% HRBRRR B DR I LR 15 MeV - 2 GeV D —RFH D = F /L X —3f

HAFRE L 72 %, FLAFHBICONT, (MERHZRTHLMEA M) v 7

Fig.2 Picture of two stacked DSSDs

Bl ) aRitEE (DSSD : Double-sided Silicon Strip Detector) % 2 #cfki)E 4
52 &T, BB, TROMERHBE DSSD IC X 5B HALIE 2 & AR OB 7 M2 E TE 5, ABFE T 2 g L=k
JimiHlE A DSSD MR E Y = — /L (Fig2)x WV CRERLF CTh 2 FHM I = — A4 OBIIZ1T 5 2 & T, AFNRERLT O
RS EOWEIHT 22T 72, ZORE, FHRI 2—4 L ORRLTAOBATI a—F b > TEEY L R HEY
DEEDEL % L KB LIS DTHY , FHMI 2—F L OFRFMAELMETE TWDH I L EP LM Ui, AT
ZOFHMRI 2 —A v OB IT I OB S & Bk I FIEH DSSD TR T Y 2 — VI X B A EEAE R O A ghEIC oV T
w5,
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19a-D61-2 EREEGAMBLAKSLMHES HEFHE (2024 KEAVLIEN22IBEAV 1Y)

ARERBEAF = L2 7R HB Lunar-RICheS O T RIILX—RIETRAE
Investigation of the lower energy measurement limit of the Cherenkov detector Lunar-RICheS
onboard lunar explorers
BEE ', JAXA, REKRE® REXREIY 77AY14IVR° RKAREES S5’
OXH WZE" EJI #' hHE—HM" WL BH", REA RAE" kit BF = FH' AAE &
4 BE B £l R B —FBY B e BEF E-° kH E
RIKEN !, JAXA 2, Tokyo University of Science Graduate School of Science 3, Tokyo University of Science
Graduate School of Science and Technology 4, FAM Science 5, The University of Tokyo °, QST ’
°Naoyuki Ota'?, Toru Tamagawa!, Riichiro Nakamura!, KeisukeUchiyama'~, Tomoshi Takeda'?, Aiko
Nagamatsu?, Takayoshi Kohmura*, Yuusuke Uchida*, Kaito Fujisawa*, Jo Sato*, Masayuki Fujii®,
Kouichi Hagino ®, Hisashi Kitamura’

E-mail: naovuki.ota@a.riken.jp

2025 £ELIRE, HARIFNEG AR T — b U = A #RSCH EREDRE STV D, Hifg s s
TOHNRETIIREGRALKEG N OHRET D mT RN F—RANAREDIESHEE 2 D,
B I FZPUEFH OB 1572000 MeVin DA BRI {- D=3V X —E 2§ 5/NIA~7 b a A
—# Lunar-RICheS % Bi% L T\ 5, K= — M2 &8 ARIHEE T, s —ilz
Uy TIRGARTF = L a7t THIET 5, AFPRLF O = F VX =3 F = L= 73R EIT
PRlled ., FabraZEMETTL L L bl 2RV —HRIS LY FL—a v
HBERSND, AEDORIE, FxlbraZRbi~OEAF L RIFICLY F= a7
FERMEAN TOMPIIGEZ R L, =)V F—H{ED TREZHALNITHZ L TH D,

KRERTIEF = Lo a 7L LTSBSM2 # 5 % 3]
(Jg#hr= 1.6), e+ LTEZ LI A X 6 mm
ff. 64ch O~ )LFT J— REDECETHIEE (MAPMT) i
ZWE, Fxld, F= Lo a 7Bl 260 MeVin {1 ‘5°°°?
TOY U TRERT = Vv a7 HER O & T
%728 185-430 MeV/n DT R)LX —DRFEA A 2 M ,
FLT, YV FL—va VRTFHEA A—VEEFL
{LL. MAPMT DRSS 5% L3I BT, Fax b L] i
vaz ) YA e ERE— A MNETHAT LT, Ring size (ch)
329 MeVin Bl EDT R ¥ T3 v 7 A 1A Figure 1 2D histogram of photon counts and
DFEPETLIHERRAI0AT LI 25, 308 MeV/n LI scintillation photons. Red points show
TOZRNLX—TlIsNN7= (Figl), GRIOFELY the mode bin for each irradiation energy.

T 3. BREA A OB TR 329 MeVin 725 308 The numbers in the diagram indicate the
irradiation energy (MeV/n). The red
MeV/n ORI THD & LTz,

—1180

r —160
20000

— 140

Photon counts (AD

—120

—100

10000 —

ring sizes for the events subtracted

curve is an empirical calculation.
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19a-D61-3 EOSEISAMESRUFLITHAR BHTHIE (2024 KRy LEN2RIBEAYT1Y)

1 mm ¥ CdTe-DSD 14 REEE(

Performance Evaluation of 1 mm Thick CdTe-DSD
REARRISHET ', Kavli IPMU?, FRKHER3, RKIEY ISAS/JAXA®, iMAGINE-X
OmNl BR, =5 B2, KHE 82 &) XK B FiE
Bl S, =X FH, AE BN
Tokyo University of Science !, Kavli IPMU?, The University of Tokyo?,

Kyoto University*, ISAS/JAXAS, iMAGINE-X?®
°Yuki Furukawa!, Tadayuki Takahashi?, Shin’ichiro Takeda?®, Miho Katsuragawa®,
Takahiro Minami®*?, Shin Watanabe*, Takayoshi Kohmura!, Yuusuke Uchida'

E-mail: 6224531@ed.tus.ac.jp

UTAF T & TP BLIN A 8 AR AR 2 MR A W 3 B~ T D JE A D TV 5, 51T CdTe (7
WAL R0 L) EHERRHEHT, Si<° Ge ICH_RTHRHT-EFESNRKE < X BB L0~ fiakt
THRHNERRNZ L0, N RE vy v TR F =8 Ge D 0.67 eV & 1T CdTe 1% 1.44 eV
EREL,0ENDL20 EREOHEANRE CIMESE L 2N TEL O NTF =R 2 HWH
HIB D /NALISFIRETH D LWV ) M THENR TV S, Fexid, CdTe ¥ A A — FZ AWV TEVT xR
R RREE FEOMIE A R U v 7R SR (CdTe-DSD) % BA%S L. w28 X MR g <08
PARIRD T2 D DIEMBNEA A —2 0 7 Tp L ZHE TED@AKERA A= T BN EZIGHT 5
CLEEAELTWD, ZTOOIZiE, ETREGOMRELZHET D Z L BLERRTH D,

AWFSETIEL 1 mm J& CdTe-DSD OYERERHIi 21T > 7, MHEOHEMEIL 2 mm U FTHY, By
FIEIE 250 pm, A Uy ZIEIL 200 pm, F v > TEIL 50 pm O 128 KO A NV v T EMA
HL, METERTAELIICEHBEINTVD Figl), A MY v TILRILOZ RV —FH%E
BEL, B2t LIcMmimo A M) vy F7OMELZMAEDEDLZET2RICDA A= T
2179 Z EWARETd 5 (Fig.2) o AWFFETIL, i O FEAGI K3 2 FUINEEE <ok s O BhEIR
BN 1 AFRE OBWERENCLE S A A = 0 R ORARY MAEREDML, B S hi-= %L
X —DPUSRERFMEZ T L7z, 20 O RAHEHIC TR~ 5,

Pitch Strip Width Gap Width
CdTe 250 um 200 pm 50 pm
M 1% Cathode : Pt

Cathode [ch]

32 mmX32 mm
Thickness : 1 mm

. 3 <y
80 100 120
Anode [ch]

Fig.1 Structure of the CdTe-DSD Fig.2 Example of imaging using CdTe-DSD
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SE85MISAYBESMERMERR

CuBBZRAW=Y 3y FX—& CdTe IRH B[O
Characteristics of Schottky-type CdTe detector with Cu electrode
FREAXEFH . #EXREAEETL 2 EWREX Nx-CEC

AR Tz, WA Rz BEE

-1 mE MR

WA s

Shizuoka Univ. R.1.E. %, Shizuoka Univ. M.P. 2, Hamamatsu Univ. S.M. Nx-CEC 3

°Katsuyuki Takagi', Toshiyuki Takagi?, Nishizawa Junichi®, Hiroki Kase!, Toru Aoki?3

E-mail: takagi.katsuyuki@shizuoka.ac.jp

T K2 7 L (CdTe)ix @ W R & =

B UKGRICR L CRWRE 2 RO
7 SIRENE AR AR & U TRk
DOEDTH D, BHFBHEEDFEHITIBNT
X, R EENEERFEEDO—DTHY |
CdTe RHEIIAR—F VB —v a3 v EMEND
B EAT D, ZOBSIE, In<° Al
fiRe Lz a v M —Mo CdTe fith#s TS

JED y AT bvEard, JEREI 12 R
M. % 1R OHRPIO 10 4y %272 v L
TWo, fERkOY gy hF—REERD | 12
eI CH B — 7 MLE DTS 1% & A 7s
X, A= v s BkOKEETHD, —FHT
FWHM 35 b3 iR S 4L, v a3 > b —AkR
DFEHALTND

3500

BETRE (2024 KEAYEEDI2RBEFIVFI1Y)

IR L 220 —75C AuR° Pt % S & LA — -

< v 7D CdTe 1 Hige TILRERF A L2 22 2 £ 2000

m@&%gmmm K=o yv—vay 20

DR B AZEZ LTSy 3 v hF—H 500 == '

M BT, 2224k LS00 Cd DZekk Y0 % im0 a0 20w
TARICAOERSHE  EZEIRES 2 L e

Tbhbb kﬁ&%éﬂ’(b\é[ﬂo o~
DEBMERBOFEEBCOWTH - EES
72912, CuzEMmE L= 3 v hF—H CdTe 11

. Z0HA 1 Gamma-ray spectrum measured with Cu-CdTe

detector biased at 500V.

— 16

3 ST N~ 15 2

Mg A AERL L 72D T, 2 ORI RET 5. g 105 4t t= 143

= ,’ 13 T

YRR L 7= i AR O 1L Au/Cullp-CdTe//Au CRER . : 12 %

® ' L 1.1 £

ThD, FBNCuBMIZLE DL a v hF—# Sossy L LB

o PO AUTERRI= L 5= 7RO B Tg . 0 200 400 600 8000.8 i
A, CdTe g7 7 0 T Rkl p RUiEAL Time [min]

Peak position = - -=FWHM

%, Cu ORISR DA — X v 7 A (Pt
Au) & vay R (In, Al) O E &0 |
R—F VE— a3 OEEh b PRI RN
Wrrsh s,

X112 Z ofp R IV CHIE L7z 2PAm AR

2 Time dependence of photoelectric peak
position and FWHM.
[1] K. Okada, et al., APL 90.6 (2007).

[2] C. Matsumoto, et al., IEEE TNS 45.3 (1998): 428-432.
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19a-D61-5 ESLE S AMELAKS SRS BETHE (2024 KHAYLEN2RIBEAYTAY)

XBRXMEEWA SO EY LR (239 5 BSR40 54
Radiation Tolerance Evaluation of SOI pixel Detectors for X-ray Astronomy Satellites
HEXAE RAEL EBALTS EXEL Y =KRE°, JAXAS,

FERETL’, RIKHAIB S KEK °, D&S
CERAMS | FEXE ' EMNEA WAL BRI 2 NEHZ ’ RERR’ REHREZ?

EHEE?, EREN &G BKERE S, RN ° TR AMEAM B A °
ZAXIES, ARER’ MEAFT, RAEN, BHHEAN®, EAKREE®,
FEKKS, SEXE®, BNARTF F5hiE’ ZHE",
REE—°, MIEME° AEX®, HPEH' £/ BKE®, FIFRX®, AmEsE "
Tokyo Univ. of Science !, Kyoto Univ. 2, Univ. of Miyazaki 3, Kindai Univ. 4,
Univ. of Tokyo 5, JAXA ¢, Konan Univ. 7, Tokyo Institute of Technology IIR 8, KEK °, D&S 10
©Sayumi Fujita ! , Fumiya Shiga ! , Takayoshi Kohmura ! , Yusuke Uchida !, Takeshi Tsuru 2,
Hiroyuki Uchida 2, Masamune Matsuda % , Takuto Narita 2, Hikaru Uebayashi 2,
Yusuke Komura 2, Koji Mori 3, Ayaki Takeda 3, Yusuke Nishioka 3, Masataka Yukumoto 3,
Miraku Kimura 3, Asahi Shiokawa 3, Hikaru Mitani 3, Kosuke Kadoya 3, Shinichi Kamada 3,
Eisuke Kurogi 3, Yuto Saito 3, Yuto Sasaki 3, Fuchita Yuta 3, Taiga Yoshida 3,
Kumiko Nobukawa 4, Takumi Kishimoto 4, Satoru Kuwano 4, Kouichi Hagino 5,
Hiroumi Matsuhashi 5, Hiromasa Suzuki ¢, Takaaki Tanaka 7, Mizuki Uenomachi 8,
Yasuo Arai ?, Ikuo Kurachi 1°
E-mail: 6224530@ed.tus.ac.jp
B 1T X R R OfF R A BE L X B SOl Fithigs [XRPIX) OFFEZHED T 5,
XRPIX 1% SOI #4fi & HW T, ' —JE(Si) « #fxE (Si02) « CMOS [ JE N —1K & 72 o - fid
ZFFO, XRPIX E, 300pum DJEWZEZ Jig & KD Z & T~lkeV -~20keV F TODJA T R/LF —Hik
e N— L 7 BLIZ CMOS 81 & 55 2 & T8 10ps O @ R fREE DB N Al RE & 72 D
FEARHSREZTH TS 2 & FHEMZROLRZ ) FHMSRED BN T2 XBBAF L
THHBREGZ T SR Z L, BRI IR AT 2 2 LMo Tnd, Fxid, XRPIX
ZFHTHEMT 27202, 2k TICH L THRIABBEG O ER 21772 > TR V| MifxENIC
IEFEA 2369 % Total lonizing Dose(TID) R DT LV | BFEHTOHINR = %L F— 3 fRHE D
PICPSHEZ D Z ey noTe, £z, WEREMOBERERA, o h—k - g fimicis) 5%
A Ko T, FURMEN A AR L, & OREEN HROBFERSEINT 2 2 L 228X 1, IFE
AIEIT 2 72DI2iE, S DEZAbZ ST ENBE L DI o7, FERT NAL 2T 2
L =4 —® TCAD ZH\ T, RmmDZZez i+ 5 Hikamat Lize 24, Fimmfhizo ik LR
Ea@m< 52 ETREZALPZIMHITE D Z L NbhroTe, £ 2T TID RO 2 B L Lz,
TV —EOARMY) F— T RE A & < LI2Bo XRPIX # % L. BUE, ®IEEO X#a vz
T BRI O FFA SR D el 2 6D T D, ARG TIX, L EORNEIZHOWTHET 2,

O
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19a-D61-6 BIEEGAMELAKSLMHES HEFBE (2024 KHAVLIEN22B&ASY)

HUTHBRHAMBERHE TES BT/ 0AH0) A—42D
BEEERAZEO-HNEBESBRE S aL—a Y
Position resolution simulation including noise and multiple scattering of
Position-Sensitive TES microcalorimeters for gamma ray detection
OHN IR, FRA ET, R BEH' #&EB BAL, KR BE,
& ER, FU OEKB, BT BE, BF 54,
Wig |2, JAK X2 Hb £X?2 KH K2 &H MIAS & G4 BE #hs
(LILKBE L, 2 FHBAAIERT, 3. B RXA, 4.3LBOKE, 5.E0HT)
°Yuki Tagawa', Naoko Iyomoto', Yusuke Matsumi!, Haruto Fujita!, Masahiro Kihara!,
Naohiro Hata', Rintaro Moriyama', Nobuhiro Shigyo!, Takahiro Umeno', Noriko Yamasaki?,
Yuta Yagi?, Keita Tanaka?, Ryo Ota?, Kazuhisa Mitsuda®, Tasuku Hayashi?, Tetsuya Tsuruta’
(1. Kyushu Univ., 2. ISAS, 3. NAOJ, 4. Rikkyo Univ., 5. AIST)

E-mail: tagawa.yuuki.982@s.kyushu-u.ac.jp

B E SRR E S (Transition-Edge Sensor : TES) i~ 4 7 v U A — X | ZIREFF, WA,
BY s BIRTHRINTEY, BRIEEMIICE T 2 2MARESETOL AR LR E
FEDSHSRR D AFHZ K B 70 iRE ER 2 ERICHIET 5 Z & T, Bl x X — 0 fitfe s %
BT 252 EDOTE D HAHRE TH D, Fox i3, B0H keV~EL MeV FRE O 7 o < i ik T D TES
Blegzuha ) A—FEBELTND, 5T, BNBAFEZRET D2 LT, RIGEN
RO < AL E R A TES (Position-Sensitive TES : PoST) M~ A 7o hnm U A—X D
FZEZ HE L T\ D,

AIFFEORIGHT, — D OMEWRIUADEi5GIZ—2>F D TES Z#46t L7 iiE & FFo 0 o ~ R
HHAPSTHRI~A 7 ha ) A—2Thbd, ZOPSTHRI~A 7l A—4%, WIIKRIZAS
L 72 AN B LTl D TES (24540 2 BR O HE R AR E I X DAz o &2 F LT
Do DFEY | HESBRASOLEIZ —K—XPIE LG5 2 WidwdD TES 1 HG5 Z LN TE, TR b0
BEERamICFHMEYT 2 2 & THRESBRASRLEDORENTRE L 25, —F . H o v #RITWIEH
THEEEIOHAEFENZEZTZE1H D, FITHEE keV~E MeV FEILD 7 < fHZB VTt =
7N UBELA AL £ 720 . ZEBELIC L > TeR® A F— 2 5T HMEISIE D2 ENET 5,
SN R NF—FTEE L CREFARICHAL Sh D72, (MELZRET D 2 & NREIC A
HEEZOND, Elz, TES Hl~A 7 mim ) A—=2DRFEIZBNT, YarV /AR, T+
IV A ROEBETRET ST, ZAD B RIS & 2 AROLIE R E 2 R 2 2R
LR IGD,

R TIL, B - EA A ViR 2 — R CTh 5 PHITS EHHET LV AFIA L, ZEKILE
A RDEBEEZ LI ETITo72 1 nmX 1 mmX20 mm OFWLURIZ T >~ R3S NS L7ZBRoD
Rz b—va URERIZOWTHRET 5,
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Glass Gas Electron Multiplier 1 A—C V5 X FLDBEAR
Development of Glass-Gas Electron Multiplier Imaging System
BKI!, OE#Bi5Z2 ", Moh Hamdan', {£Bkfiik'. =2AFE'
School of Engineering, The Univ. of Tokyo !
E-mail: leo@n.t.u-tokyo.ac.jp

Glass Gas Electron Multiplier (G-GEM) 37 7 A M FICEZHOMLZ o1 F ToAEEIZ LD A A —
U TRENEA L, 103104 FRE DO EWIEIEE 2 A 5 KA N Th 5, Leio T A
WIEART 5 2 & TURZ R F — O X BT R TR 28 K <SR D Z LA ATBEIC R 2,
SOICHEWHEIFEEZHNWD Z LTI a A v REDESEMEED/NI VR FORM 2R D Z &
NHREE 72 RIZH T A L ERO LR SN L 7-0I1c, HUYVEERAETH L, ZhETIC
BUEL TE 72 G-GEM TIE 280 um By FAENETH 523, Bl O BRI OHELIZ L |
T 2R ADTERBAER LoodH ), Fy 7Ly FOEIE2N—AZHIZE Yy FO/AE
WIENFREL 72> CTE o, ZNETIZ130um By FOHOEFRIEL, Fe-55 BN B D X #rtz H
WCHEWEAHER L TWD A, —kktEom Bicmid e 7 e 2deE0ffE S & 5, £72. G-GEM O
vrenphsLen e, BAHLEROEREZ L5848 H 5, FPD ICHWHRTND
ASIC I%, BRI CEM AT DO Tldd 508, Sl S ERT 1000 2L T T 128 -256 ch %
ER-LEFEAT Yy 77U HFEL TR, SiAH LOL— FBMERWESICE, 20Xk 27T v 75 H
WC, FEMICASVAGE S 2L, 3HE— FTHAT 2 Z & b alETh 5, BUE, Fox i,
2 2 AU DEFHAH LIC G-GEM & ASIC ZHAAIAATE 2 IRTTDAE FHt At LRI 2 VW5 2 &
ERFL TS, DX 97 FPD HOFAH LAl & @SS O G-GEM % A G b 2 5 LY
VEMETHEIT D Z LIFARTH Y . BEOAFNBEIMENTEHR I =4 722 EOREITHIAT
% 2 & T, SR LAl TR & =L XA WL D HER MR TS L L HEXL TN D,
A TTIE, WFED A B DRI OV TRT,

Cathode

G-GEM \ —W >> Discharge Rejection Circuit
Individual Readout

(Strips and Pads)
5 .
3
o ADC H FPGA H PC |
E
3 =
Buttom Strips (Y) Time Stamp
Top I Generator
Strips (X)
- i'\' .................. \ Discharge
>> | Rejection
‘\ Circuit
b @
zil NS
» \ 2 ADC H FPGA |—| PC |
E
> -

Analog Signal Processing

X1 E5gsrH Ly AT LD KE:
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19a-D61-8 BIEEGAMELAKSLMHES HEFBE (2024 KHAVLIEN22B&ASY)

SX-STED : EXR X RIBB D= DHEHEMBELFFE & EDICRADRET

STED-SX : Introduction of Our Concept for the Soft X-ray Imaging Camera
FALKNICHe!, [RAL—¥—#2 BHIMAIRATLIS, BEERKE"
FEEKAL®, E5X pLED BE°
ORE 42 HL A XA JE' /MM 5AF01° FHE K@E° LK RE'

EA &S &l €84 IuXx BT 8&KUSTED-SX F— A4
NICHe, Tohoku Univ.!, ILE., Osaka Univ.2, School of System Eng., Kochi Univ. of Tech.?,
Med., Saitama Medical Univ., School of Eng., Utsunomiya Univ.5, pLED, Tokushima Univ.°
°Shunsuke Kurosawa'?, Shuji Taue’, Ryoma Yoneda*, Hirokazu Kobayashi®, Hiroki Morita’, Akihiro
Yamaji!, Eiji Hase®, Toshitaka Wakayama*, Koji Yamamoto*

and STED-SX collaboration team

E-mail: shunsuke.kurosawa.a6@tohoku.ac.jp

A & SRAE) O BITEER O MBS E S TETE L, EALBER I TALME 8 O R D Bk Y ST
D, ZO RN E TAREEORRE AV Y 7 EARFZE TR, Z0XAY U 7I124F
TEURAENTOWARNE v v 7R+ nm O A7 — )L OREIEIR (X V) 2 r— AR E = 2
TIXEHET D) X, TNEFROX Y v 7 TOMBRHEEZA SN T 5 2 L A RKHZR L
LT, WiEad 305, 22T, bivbivtd, Zhb OO OH LWGHT I & fif
MBS D2 & & Lz,

ZOX Yy T EBOLTOOFHNEFRRICT A FEE LT, X i 7 e—7L95%
FFERIE I D bIEE B Lz, 30 eV~5keV DO#R X #fElE (—E#7 4 —X #rx & ie)
X EMBROTE TH D P, S, C,N, O 72 E ORI % 5 A, Tt B OW I O 1 2 FIH 3
AUE, EOMEITFHE S EFREBOEHRE G2 5, L7eh > T, Wiz FIH L7258
Phikix, WERRTTRE O LM AN & K E DB TOR G L BEREZHLNCTE S, =
L. AV VU7 BXZDHEREEREZIIET 5 720120F, BB ORHENE S D1 &
Z DE. T WG OIS AL A 43 Bl 2 2513 fkHE (10-30 nm BREERAF) ZFFOFHHA LI T
D,

BT X BRI L7 v > F L— 2 R L —H— NI K B8 i (STED) & & |
UFUL—=2EMAEDE LT LT BHTR LD B2 A i D TR A R L7

(SX-STED DBH¥E), AG#iE TlE, FEFIZHRIA TIZdH 5 Z D SX-STED (22T, £DHE
Mibz Bfa L=z s . ERROEREZEZDIISHEIZ S W TR T 2,

Reference:

1. T. Ejima, T. Wakayama , ef al., Sci. Rep. 10, 5391 (2020)
2. T. Ejima, S. Kurosawa et al., J.Lumi, 219, 116850(2020)
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DOl identification in pixelated HR-GAGG and GAGG phoswich detector with a new
PSD method using dTOT and TOT.
The Univ. of Tokyo?, °Donghwan Kim?!, Moh Hamdan?, Kenji Shimazoe!, and Hiroyuki Takahashi*
E-mail: kim-donghwan@g.ecc.u-tokyo.ac.jp
1. Introduction
Depth of interaction (DOI) identification is important in reducing parallax error in positron emission tomography
(PET). A special reflector pattern in the crystal block, a dual-sided readout of crystals, pulse height and time over
threshold (TOT) comparison, etc., have been proposed in the past. The dual-sided readout can be applied to a
parallel and independent readout system. However, special treatment on the surface of the crystals is required,
and two SiPM arrays are needed for one detector block. Other methods are used for charge-sharing design. In
this study, a new method for DOI identification suitable for individual readout is proposed with dynamic time
over threshold (dTOT) and time over threshold (TOT) in a phoswich
detector composed of HR-GAGG and GAGG shown in Figure 1.

HR-GAGG

2. Methods and Results

GAGG

dTOT represents the pulse height, and TOT relative to dTOT indicates

the decay constant. An interaction in HR-GAGG shows longer TOT
(@) () relative to dTOT because HR-GAGG has a longer decay time. A 2D
Figure 1 The schematic (a) and gcauer plot of ITOT and TOT in Figure 2(a) is used to determine DOI.
photograph (b) of the phoswich aApoye the red line, showing longer TOT relative to dTOT, in Figure 2(a)
detector design used in this study. s the interaction in HR-GAGG, and below it is the interaction in GAGG,
considering that HR-GAGG has a slower decay time than GAGG. Figure 2(b) shows the energy spectra obtained
from the proposed method. Figure 2(c) shows the TOT distributions from HR-GAGG and GAGG in the 511 keV
region. It showed the figure of merit (FOM) of 1.4.
3. Conclusion
The proposed method could identify interaction crystals. It requires an additional wire and a comparator for TOT

to a typical dTOT circuit for application to a parallel readout system. The presentation will discuss more details

including the verification of the method.

HR-GAGG % — i8.aA6G Phia, || 60 — GAGG

é 10* GAGG "cs

——GAGG “Na : =
40
GAGG

| |
M’W I
it "M,

100 B a
400 600 800 1000 1200 1400 1600 200 400 600 800 1000 1200 2000 3000 4000 5000 6000 7000
dTOT (ns) Dynamic time over threshold (ns) Tot (ns)

(@) (b) (©
Figure 2 (a) dTOT and TOT scatter plot. (b) dTOT spectra from HR-GAGG and GAGG using the proposed

]
8000 ~——HR-GAGG "*"Cs | | n ——HR-GAGG

6000

TOT (ns)

4000

gy

2Na

2000

method. (c) TOT distribution around 511 keV.
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EVAR—ILBEAY) A—2 2RV EFE - BBRE SPECT DIRE
Proposal of wide-band and high-sensitivity SPECT using a pinhole-aperture collimator
BXET @) 2 %t @ Hbh F2LE!, AR F!

Waseda Univ.}, °Nanase Koshikawa?, Yuka Kikuchit, Kazuo S. Tanaka!, Jun Kataoka!
E-mail: nkoshikawa@toki.waseda.jp

WA, BEFOBIZBWTEE keVREOT v ~a A A—T 0 7T 5 EEOFENEE -
TW5, FURIRDS A DIBIEIEToH 2 B (TF1T 365 keV DA o~ #iz ikt 2130, HLRT v
7 7 BRI TH D AC ITAEEDIRFE T 440 keV O H o~ AT L, £72, FHlF ¥ U T
DA A=V TFFEE L TRESNTWD T /KT OBIHEA A= 7 TiE, %A 72 H D
412 keV 7 >~ #% v 5 b, Single-photon emission computed tomography (SPECT) (=22 ) A — X% %
MWTXHR - T ~vBOBRGMERET D@mA A=V ZEEETH Y, @O IFRED B IR < B
RICER LTND, —FHT, BTRAFX— (5200 keV) OH > ~fEA A= v 7T 50121
A Y A—FOEEZELSTOMENHY, BENTRDLEWVIRER DT,

LT ZTABIETIE, MTfNX—DH YR e@EETA A=V 7IoHLnal) A—2%
RET D, 1EROARF LR —al) A=z L, KFETRETLIEVA—AHOa) A—20
W% Fig. 11277, EVA—ABNICE > T, BEOELZELODEEDN EAHGFIND,
INTULNR—= A A—=2 L EUR—VHHa ) A—Z 2T 572012 Geantd Z VW TV T =
L—3 g U&7 572, 11X 1.1 Xt5 mmeé D GAGG (Gds(Ga,Al)sOn(Ce)) > v F L— & LIZJE 7 20 mm
DETATaY A= EFE L, Yo TFL—FO 7N L) A—ZDOILOKITED
56 45X45 fHT, HFE 7 BEAOHLEALDOTLIE—EL TWVWD, /3T LLR—/L L B R— L
AZNZEIUTDONT, 198AY Z407E L7- 412 keV ORI (03 mm) % 2 U A — X )5 EREES mm (2

BEE, LOVA REEZRNPLY I alb—va rEiTolz, LOHA X0.1~0.6 mm 2OV T, #
O E TR ENT-A Xy M8 Fig. 2 (@) 1O T, £72, LOH A X 0.4 mm TH S AL EE

—WRILEE LIt A NV T A% Fig. 2 (O)IZRT, BErAR— ozl A—2337 LLk—L
Y A =2 LHANRENE LS, @V SIN RGO ND 2 EAVRBRS NI, BRTITVI2Lb—Y

g VOFERITINZ, FEEIZLDEIFICTOVTHHRET S,
(a) (b) (a) (b)

—— Parallel hole
+ Parallel hole

. = Pinhole aperture
10000 L Pinhole aperture &

wuw o2
wuw 02

1.1 mm 1.1 mm 2000

Valid event
o
[=]
(=]
o
. o
o Normalized value g

o
o

. i 0.0.0"2_0.4 e I
Fig. 1. (a) Parallel and (b) pinhole-aperture Hole size [mm] y [mm]

collimator holes. . . .
Fig. 2 (@) Number of valid events for different

hole sizes. (b) 1-D projection of the images
obtained with 0.4-mm hole collimators.
(Black: pinhole aperture, gray: parallel hole.)

2 3Cik: 1. N. Koshikawa et al., Appl. Phys. Lett. 121(19), 193701 (2022).
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INERBRBREEST V< Hh A S DR E ERETT

Development and evaluation of high-resolution gamma camera for animal imaging
BXET' O%t #IE"', #) tE2' Hbh FELE', K@ F!
Waseda Univ. |, °Yuka Kikuchi!, Nanase Koshikawa!, Kazuo Tanaka!, Jun Kataoka!
E-mail: y_kikuchi@fuji.waseda.jp

TR AUTRIR D RINRIEIC IV T, BAZJRFTRIN ORI RENTRIRET 2 2 E N TE D afft
BN ER SN TW5, PTHENOY A 7 a b e o TR ATEEZR: 21At NALHINT
W5, RINARIEIZRB W TEADARNO M2 it T 5 2 LITHETH D, BifE, BE
BRTO AL A A= 71, b MREHOZE SPECT M TR Y | B 2 iR 13
FSmTHD, LoLRNG, /N SPECT A A — 0 ZE R TIFHTHEI/ NS, B M
F O —HrEWRBEE A B L, 2 D2 CRIBICE R D IREDOWNLNEEN D,

FITEEDIT, v VAA A=V TR LTe@mR BT o~ T A T 8 UE L, & DG
P A T o 72, FEL 7235 EIX 16X 16 ch D 5X5 cm? MPPC(Multi-Pixel Photon Counter) 7 L A
L05Smm By TDXA U TIT.GAGG v FL—4, RIE YT DX T AT /RT LILR
—a ) A=Z =T L7, £/, MPPC OFRICESIOEERZ BT, Win T L72F
TN EOEREZITY 2 e Ta v Xy Mot e E£H LT,

AT TIE, 21AL A a e SETHIET 5 79keV O X% #—4 R EAHEL, 138%Ba @
8lke V D y & XIGHUIA A — T VT HEERE D T-, 133Ba EERIENO Oy A2 S v T AT H
DAY > MZ#EL, AU v MEADZBEIZE SO TG EERT 21T o 72, B OEARL, IR
IZDWTORIE LA Bt KON L7z R, BLEPE Tl 0.6mm DIy fiRRE 2 Rk L 72,

7o, BEROBREBHOI DIV ADEE 2 —EIZA A=V 7 LIz W ) B EROE
BB DT/HEITIEA DL, SREER S NCMBE 2R L2 2 T10X10 am?® ~EHED
FERBEDTND, IHIT, YU Fb—F % CsHIEZ T AR DOIEEICOW T HREZED T
B, NSOV THMIHREHET 2 TETH D,

| Scintillator | | MPPC |

W slit

_ Y [mm] .

W parallel collimator

Fig. 1 Equipment components of Gamma Camera Fig. 2 Imaging Results of 133Ba
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FOF T4 MLERyEDRICK DREEHE T ORASR
Development of Nuclear Track Detection by using Radiophotoluminescence
®RIXK: HRAX? OFME ;' #K EHR?2 BF FC!

Kanazawa Inst. of Tech. !, Shizuoka Univ. 2, °Go Okada?!, Masanori Koshimizu?, Hidehito Nanto?

E-mail: go.okada@neptune.kanazawa-it.ac.jp

FVFTH PIF A (RPL) CITEBEHSH & O AL L0 B PIcEE L
RSN DB 2T, BRINDETLIIERO 7+ b Ixy A (PL) BINIZKDE
DR T 2 ENTE, TOEMME TR S el (RPL b)) 0¥, T b biEEM
BICHHIT D, D72 RPLIIHIEL < BMEFHIISH &4, 2000 X 0 TRET 7 2 Wiz Lo F2
fEEnTW5, T4, RPL BGIIHIT < BREFTLUMT . MBME SR & L TOISH BRI S Tn
% [1]e IE E AUz ki 1A RPL M EHC 2T 2 &, Z ORI » THE T IC= RV F =235 &
N5, T7hbob, ZRAX =05 INZfEKTRPL FLAEKRIND, S HIZ, BRI NIZH®
SO DA T HOCBAMEE A O CE A MRRE THiA T 2 LN TE ., kI N5,

DO XD B HEOP, Fox 1T EHS L OE
DI 2> DGR N EART O BRI E F LT, &
PR CIEE— 4 & U CREAFA L & R AR &
Fio Ag IRINY U BRIE T 7 A &ERR L, F7z,
PR E & LTV 2 R R B A B
EL. BREBRBEZHE0H L7, Ag WY s
H 5 AD A TIE NazCOs. AlOs. (NHz)2HPO, Fig. 1 Cust_om-built prototype of confocal laser

scanning fluorescent microscope system.
BELO ARO MR EZENLIETE XL E
28:13:59:0.1 L 72 H X HITHRE - IRE L, 7V I T HDIENT
1200°C "C 1 ffHIEEHR L 724, 400°C TRm 7T 2 FIT L V157,
Fig. 1 ITHESE L7 LM HOBEAMEE > 2 7 L OMBL 2 7~ T,
[Fflo A7 KL S7e 5 3P E (371 nm, 450 nm 35 L 18630 nm)
DOU—W—HPAEA L, Hie D PR & FF O LR LR b
BrOFA M LI b RS ATRE & Lic, R -# O MRS &1 F
(FEEHX) DERLTHRA ATEFEERE (HIMAC) & HWTIT

o7, WRE U2 A A U R5REIE 135 MeVInC & L, LET 125k Fig. 2 Fluorescence image of carbon
particle tracks detected by RPL
< 530keV/pm & L7, of Ag-doped phosphate glass.

Fig. 2 [CHUS L7240 A A=V 27, RIXE D, REA AL ORI E L THRESLTWY
HENPHERTE D, SH%IT TN E TITE A BBFE LI~ 72 RPL MBI D LLEE 24T, A A 2 TR
FHARE ] DE NS RPL M EHZ RO BN A /8T A — X OB H 2 atd 5,
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miRERIFCHITSH
Nd &M Lu0; EFNFENXD VF L— 32 DICERFE
Response characteristics of Nd-doped Lu20s near-infrared emitting scintillator
in high dose rate region
Bt K NICHe', BAEMIRRE PD?, HILKXEH * RKL—H—FF 4,
(%) C&AS, RBREEH °

oPEE f Y, [REFE LAV, LR REY, TN 8, BHEH £&°, Hp F&ES

NICHe, Tohoku Univ.!, JSPS Research Fellow (PD)%, IMR, Tohoku Univ.}, Institute for Laser Eng.,
Osaka Univ.*, C&A Corporation®, Radiation and Nuclear Science, Kyoto Univ.®
o(PC) Satoshi Ishizawa'?, Shunsuke Kurosawa'**, Akihiro Yamaji'®, Akira Yoshikawa'>**5,
Takushi Takata®, Hiroki Tanaka®

E-mail: satoshi.ishizawa.a2@tohoku.ac.jp

RS R T OWEEFF)OBEFERIX, Yo FL—4, BT 7 A =T bR RS
75 2 IR R FT 115 2 -V T PN ORI % 72 5~ < IEREICHEIR T 5 2 12 X 0 iz ix
TSNS, Fio, FNICFET 5 L HEE SN AR, 7232 s OMAaa by ICER
TOMEROHEIIFEFEEOBLEN D B EETH D, YT /L — 7 TIX T AL E TIZ 2200°CLA
L OSBRI BCE A DR TR S ORI A R T 2mm BRE O Y T L —
& & W RRRER OB 21T > TE[1,2], AFETIEZO—BRE LT, @A 2490CTH
RT3 69 D Nd I Lu0s & W 7o m iRt Sat O FERERBR & . SR 10 TIT o 72,
IHT, vIalb—a kY KUR EBROMERZ T 500 B OBRRICE Y A T2,

Nd ¥ Lu03 OFEARERIZ 27 & —7 ¢ U ZEIC RV B LT [2], FEREReIE 2 IER . mUED
KRG FBHEFIEAT(KUR) D~60 TBq @ “°Co #RIF % AV T, Nd HRIN w05 & W 72 12 R
BRI OINERHEZ TG L7z, KUR EBREZET /ML L2V X 2 b—r 3 URROEES, HURf%
# D FHH 21X Particle and Heavy Ion Transport code System (PHITS) [3]% i L 7=,

Fig. 1 12~0.661 kGy/h OFRERFEMIERE L 72 Nd I Lua0s DRI ALY M vERT, 48T
— 213 0.006-0.661 kGy/h OFLPH CHAF L, 2 TOHE 3500 —
RIZT 900 nm ML N ORI E AT 5= e 200 [ (B e
NTE7/=, /2 PHITS D = L—3 5 USRI 22000 |

€ 1500 }
THE L7z “Co Hilin 5. 117 MeV %2 133 MeV Oy Z1o00 |
MEmE L, WIGREFZ S Iab— ML, A% wg- - : :
K TIEKUR (28T 5528, 72 5 ONT PHITS & iz 0 e 10
Wavelength [nm]
MR EHEE OBFFEBHIE I BT 2 3 &2 Mt 9 2. Fig. 1. Gamma ray excited RL spectrum under dose

rate of ~0.661 kGy/h (**Co gamma rays)
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Rare earth luminescence in ternary fluorides: role of crystal field splitting
V. Vanecek>3, M. Yoshino*, T. Horiai*, A. Yamaji*, S. Kurosawa*, A. Yoshikawal*>
1 IMR, Tohoku University, 2-1-1, Katahira, Aoba-ku, Sendai, Miyagi, 980-8577 Japan
2 FZU AVCR, Na Slovance 1999/2, 182 00 Prague 8, Czech Republic
3 JSPS International Research Fellow
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5 C&A corporation, 6-6-40 Aza-Aoba, Aramaki, Aoba-ku, Sendai, Miyagi, 980-8579 Japan

E-mail: vanecekv@fzu.cz

The 5d — 4f luminescence of Ce*" and Pr’* exhibit fast decays in order of 10! ns due to its spin and
parity-allowed nature. This makes Ce*" and Pr** one of the most widespread dopants in novel scintillating
materials!'l. The application of Ce** and Pr’' includes well-known commercial scintillators like
Y3Al5012:Ce, Gd2SiOs:Ce, LaBr3:Ce, LuzAlsO12:Pr, or YAIO;:Pr. Contrary to the parity forbidden 4f—4f
luminescence typical for lanthanides which is insensitive to the local environment due to the shielding
effect, the 5d—4f emission is affected by the Nephelauxetic effect and crystal field splitting. In the case of
Pr** there is a delicate interplay between energy of the 4> ['So] and 4f'5d! electron configuration? which
strongly influences the luminescence decay kinetics. In fluorides the Nephelauxetic effect is very weak due
to the strong ionic nature of the bonds, especially in the alkali metal-alkaline earth metal fluorides which
are the object of this study. Therefore, the crystal field splitting is the main factor influencing the position
of the 4f'5d" level. We have investigated the influence of crystal field splitting on the luminescence of Ce**
and Pr3* in ternary fluoride crystals. Systematic changes in composition result in the alteration of the crystal
field which influences energy and lifetime of the 5d—4f emission.
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B FRRE X BRA A=V JiCmiT Tz
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Development of Ce-doped (Gd, Tb)3Al:Ga3O12 Single-Crystal Scintillator

for High-Resolution X-ray Imaging
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BRIV FL—2I%, ERZEC T ERSOIMERAER E OB CIEERET 2 X A A—Y
JHEMCFHHAINTEY, HBOERRHE Ty 7 XA MIENZEBRZHBLT-OICERETH S
TEMEEEND, BFETIE., BELELKRMEICEND Ce B LusAlO(LuAG) X
Gd:AL,Ga3012(GAGG) [113 > F L —& Z RIS T U 7= 85 08 S A RRE X fA A — 2 7R
MENTWD, Fxld, XA A=V 7 HBRICRHE LTz GAGG:Ce DMERES E A D, Gd¥ A
ko~ TOEHIZ L0 FERER W\ B35 2 & 2R L72[2], ABFSE T, AZEMEPHR I
Ce #IN(Gd, Tb)sALGasO12 (GTAGG:Ce) DFEMIZ H5 L. Czochralski(Cz)i% 2 HIV M2 K AR HRS
mOBREFM LT, SHIT, A A=Y ZHEEIRCHT, TIROY > F L—Z il & O X ##
A A= TPERED il £ T FEhi LT,

[t R AA AR (Ceo.015Gdo.s35Tho.15)3A1Gaz012 (23BN T 50 mm ¢ O Ir HH 2 VY, No+2%0, 55
[ObH L 0.7mmh OEFGEE T CziEIC LD 1 A T ROBEFEE K AT - 72(Fig. 1a), FH4L
T EblE, RO LuAG:Ce AR & [A UEA & 72 5 K 912, 0.1mm R FHE L, 20mm P X Immt
DT EINT 7 AT —RUMUZIEY (11572, GTAGG:Ce & LuAG:Ce Z H\ T, [A UFEEHER - X R
FRES S IC T JIIMARC-04 7 % — b O X #Z i 4 4 BifS L. CTF(contrast transfer function) & F1-5 L
7=(Fig.1b), CTF fl 10%% /) fRAE & 38 L fRAER REE S > 72 & 25, LuAG:Ce 78 1.2um 725 72D
2% L, GTAGG:Ce IZ 0.85um O3 fRAEZ R L=, X FRIRFERIEM & & o PR E OB L 0 |
GTAGG:Ce DJEEE (FE:HT)) 12 GAGG:Ce D 1.6 f%. LuAG:Ce O 2.4 {5 % % L7-(Fig. 1¢). 4¥
figRex> JREE (G )) FOMTHE, HERRICE LTIy BREMIcRE T 5,

[1] Kamada, K. et al., Crst. Growth. Des., 10, 2011, 4247-4720. [2] Omuro, K. et al., J. Lumin., 273, 2024, 120663.
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Fig. 1 (a) Photograph of the grown crystal, (top) under the light (bottom) under UV excitation, (b) CTF values as a function
of spatial frequency, inset is X-ray image of 0.9pum line width chart, (c) Light output value calculated by average pixel value.
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[E] BN X HRBEERICBIT 2B TH S 0v B BITEFICHRESZTHY . T
FRAEIE 10% FELL EE Ry, 0v B BIEFOBINIIEm N RLXF — B LN, aft e v .
BRRICKI T B WIERBIMREEZFETHL U F L —E BN L 25, Caly, ¥ F L—F T 107000
photon/MeV &9 BEWEEEE, 3. 2%FWHM@662keV & W H BN 72 = R )L X —SFHER a ft & v FRIC
RT 5 BA IR RBIMERE 2 F o Z E NS ST D, (1] LavL Cal, Bl IZE ifir: &
BEBHMEZ FF 72, MLINRKEETH S Z ERME SN TS, [2]Caly 1T a-b FmEIZ AT/ @R
DOEEE RO, BRILIE cli T ~ORENES Th 5, RIFIETIX, Ca 24 42 R0
INEW Mg TEHT S Z L TREBBEZ/NS L L, Cal, OBEBHOMG, BLO v FL— a4
Pepm EAHBE LT (Ca, M), 2 v FL—FDOEFRK & BN 21T 7- D CHE T 5,
[9@%‘%356’5] 99. 995%Cal, 5 L 8 99 995%Mgl, % Ar HEFER[A TV 0 — 7Ry 7 ANTH &R, f55E
THA LT, TOHMKDIZDICEZE T T 3000CT 3 BFME L, HhAZ2iTv, |BETY v
vyiiéﬁﬁb\f Imm/hr D5 & FIFEHE CHRBEBTMR Lz, BRLEMEMII NI A L—LANTY
A Y — Y —HHANTHIW, BFEERICS v F L—3 g U IRTERBIMERE IS DUV TR L 72,
Dt 5] 1(a) lIZ YW, WFEES. O (Cap.o Mgo.1) 1. HifEi 2 ~d, B L72 (Cage Mgo. 1) Iz%%a%li
Cal2 BFESRICHE R TEEBMEN K E KD LTV D 2 Enboo72, K1 (b) 12T ¥Cs FIRIC
AT I X =AY ~L 1Y (Capg Mgo.1) I TIL 57000 photon/MeV DR NED(E LN, X l(c)
\ZPSD 7'e v R &ERT, 0.3-2. 0MeVee OHIPH T B 4172 FOM(FWHM) 1% 2. 502 Th-7-, ¥ HIZ
M&%ﬁﬁ%&mh%%MLtﬁﬁKﬁﬁévy%v~vay%ﬁ\%%#%%%mowfﬁ%

Figure of Merit(FWHM) = 2.38

1 0 "
230 00 000 12% 15
MCA Channel Energy (keVee)

(b) (c)

[X].1 (a) (CapgsMgo.1)l2 single crystal, (b)Energy spectra of (Cag9Mgo.1)l2, Nalz, (c) PSD plot for (CagsMgo.1)l2
Reference

[1] T. lida, et al., Nucl. Instrum. Methods Phys. Res. A 958 (2020) 162629.

[2] L.A. Boatner, et al., Nucl. Instrum. Methods Phys. Res. A 786 (2015) 23-31.
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Basic study on optical-fiber-based neutron detectors using a spherical scintillator
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B U FEHR ML (Boron Neutron 3B & W TRV ME U 217 > 72 BRICHE
Capture Therapy: BNCT) (X, i Z2#kiniE B 5 aMhi4 Fig. 2 \ZRd, 2L 7 0
HEO—2L LTHRARKOSH CHERINT L 7RV FL—2 THLNIEEShE
W5, BNCT DIpfZ et KO R MRS L, A T0ERITIH L OO, (FEFERE
7= DIiE, PYERHEIN OMESI N R AR T OE— 7 FEENE SN A F TN T 217T-
b5, Box O N—T"Tld, BHEREERD  THyrFL—raBAEILIIFEALE
FANLATATF =R 0ot 74 BN LR s,
AR IR OB A D TV D, 2V E
T T 7 A NOFIICELE S D/ N F
L—ZIZOWTIE 2NV T o F L—F T
LA EENLTBO RN X L Th-o
el BT hirayIal—aiiEks
< BHFRISE DML AR TH 72, =

DOFREZ fRI D T2 O AT TIE, v v F L— s
AR B ERIEIZT 5 = L 2R, AElE, #% 5::7:.%%
BE{L#hs
LT ENEICEY T 2RNICZERE LD
AP ERNCHEZSE T T L—F % .
WS 5 A i L7, A SR AT - Pk
LT LIAT AT =25 % 250~350um O Fig.1  Enlarged view of Li glass
BRIZICINT T 5 Z Llcsh Lz, L L7-E sphere.
££270pum @ Li #7 7 AERD G E % Fig. 1 a)liR 300——— .
T, Flo. KT A NIRRT 5
Iz, Fig. Lb)CRT L 51z, Li #5 28k% o200 I
S ——Small spheres |
Y7 7 A NS ER IR LR & O TR 8 0 Bulk>x1/30
100+ i
0137, |
T 52 & TREBICEIEA )2 ol . L
B . . 0 1000 2000 3000 4000
BT A0, L L7 Li 77 2Bk 10 (A% Pulse height (ch)

B O NS E FICEE L AR H Fig. 2  Pulse height spectra obtained from
; . - Il spherical and bulk Li gl
g2k Uiz, CR252 LTI & K U =F L Ui smatl. spnerical and bulic Lt glass
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Evaluation of Self-Absorption in the Li Glass scintillator Used in Optical-fibe r-based

Neutron Detectors
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- 2 T2 38T L WBUHBRIB IR O —> T
&b %Ay F iR L (BNCT @ Boron
Neutron Capture Therapy) (23T, {BEDE

MR QRN R DORERR D 72 D113 ST i
FEOFENEZETH 5, THEFOFHUEI D
WMESL DT, Fox DWFGET NV — 7T, F8E
REER OB Li BT A F L—F & i
W7 7 A ASFR PR AR OB A O TE
oo LML, ERBER L TE 72T U RO
INFTF =TI BT IR Y a b
—a YOI DOEROLRNNETHY | H

ORI DB E R TE TN To, 2Tha
2T, T 7 ANDIEIRIIELT D L T A
VT L= ZORRE FIET D 720 R
Li U7 2 &EAREALEIE 2 IR A& LRI
B S HBHa L RY v MEE AFERE N
MRV AHF 7@ O T L 7 AD/NF &k
U &0 L CTHME LERIRIZ 95 22 J)5Y
WEEED 2 DZIRE L T D, AN, FBIRD
FlH SN LA AV FL—2 ZHEL,
R A L E T Vet R a—
RTHD PHITS 2 HVCH ORI OFE AT
LT,

H ORI O B 2 MRS 2720 OF D UE
fii & LT, TR S iz Li T ADEE
DD, KRFE, SLi oS EE L, ¢
DIEFAZ , BAHYE T D o= 2012 —FEIR D S W
HREE T 77 v 7 2 (10° nlem?/s) %41

2 &T, BHEWN O WA O KIS
(reactions/s) 3K 7z, WIZ, PHITS ET Li %
T AR, EFBHa VR Yy by FL—H
DOHERZ HEL L . T-interact f§HE% A CTEH
P+ & OFOGEE, D F Y B ORI AE N L7z
ROV ab—ya vy E{Tol, Tk,
[EL£E 100 - 600 pm OHIPH TITVY, BRI DR
Bl L7, Fig. 112, Li 7T ZERDERIC
3D SOGEDKAFE 2 v d, T xor
FE—1L25 meV & L CTEHAR AT - 72, B 600
um O Li 77 AETIE, B RIS K0 Brpt
T & ORISEDFHRMEIZ S LT 68.7 % £ T
D LTz, ZEHFRIMIBEIEIZ KD L T A
ERIZBWTIE, +7e vy MR T
H W O R A 1 2 &35 EAE 300 pm Aifk
DRE SHPEFRE&GE LTELTWDS &
HWr L7,

[X].OS] 2 — T T T T T " T T T 3

—e—with self-absorption
| —e—wio self-absorption

Counts [n/s]
[=Y

% 180 200 300 400 500 600
Diameter of the Li Glass [pum]

Fig. 1  Dependence of the reaction rate of

spherical Li glass scintillator with

thermal neutrons on the sphere diameter.
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1. 208

FEa X iE clcHtEr a2 tho gz
BT Har "—4% L LT BsC B, LiF 5,
Gd20s iz A7 U — 2 HIRNZ X v fERL L . KB
wih L HAGDOE THMEFRE=42 & LTl
Mc&ErZ WL LTERL

A, =L LT BaC B, LiF B,
Gd203 % v, KEG@E# & LT InGaP KF5
wih, CIGS KF5&E., Si KpFEME HWTH
PEARRHERE A HIE L, =2 2 R — & i3 LUK
R DB A ket L 72 D THE T 5,

2. EBRHE

BsC ¥R, LiF B3k, Gd:0s KRB L OV 7 7
U LA & (OLYCOX KC-1700P, t5ett4k
) AIRA L TH T 2 H (BEagle XG) LiC
Z 7 U —HIFIL, 300°C T 15 43N L T
B4C JE, LiF 5, Gd2Os &2 /EHRL L 7=, B4C &,
LiF £, Gd20s[EDE X 1XE £ 156 um, 30
um, 20 um TH 5, HV 7= InGaP, CIGS, Si

K5 O SEWRIE DJE S IFZNEHAK 1 pm,

2um, 180pum TH 5, KE5EMFERE LIZ, =
VN — B e i S B PR R A
E LTz, PR IE, BRI NI R
FJH RANS Z 7=, TrEFRIE, o8 —
KN T O ff R O B LRI F & ke T 5
7o, KEGEMA B R LT,

3. HHET-RRERER

Fig.1 |2 InGaP K58, CIGS Kp5EH,
Si KEgEM & BsC i, LiF i, Gd20s % #H
HEbeE P REHOFEER LB E
TORRZE T, Si KB O IL, InGaP
KB5E#M<> CIGS KM ORIz~ & D
IUNR=HBEIZBWTHREDNoT2, KT,
Gaz03 = > \—Z iz FW =54 OREEIL Si
KEEMZ 256, InGaP KiGEMIZ
RT10fELL R E L, 72, Si KBElRE
W84 GdeOs I & LA bR T2 8A Dk

X BaC L ALA B DR TG L R%ETh -
Too THHDORERIT, 72— Z DRIk

U &> THe & 1 2 g SR+ O R (B 213,

InGaP (28175 1B ot S ivs abi 35
LY Gd 2 Bl &35 NER AL EE 1 O FRERE
IXZENZEH 3 um, 130 pm F2E) ([THART,
InGaP KB5&EM & CIGS KBGE ML D Y IV &
DEIN/NENWT=DEEZLND,

30F  Gd,0; (20 pm)
20

10

30 B,C (15 um) T

Induced Current Density (nA/cmz)

20 .
10+ .
0 1 1 1 1 1 1
30F  LiF (30 pm) T
* Si cell

20| 4 CIGS cell
¢ InGaP cell

10} .
0 1 1 1
0 5 10 15 20 25 30 35
Proton Current (pA)

Fig.1  Relationship between induced current
and proton current for the solar cell
neutron dosimeters.
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1. FLwic

T B LT TRAEZ U 7 & (TIBr) 1%, BEESEZWeR ¥ FH bk 7 Hlifeiis /s £
HEE AT 2 R S DB 8RB e B2 b hCnWh, F72, TIBriEfma Az 2 ok
RO bEA TR Y | EFHEET TP, EESFICBT2ISAbHfFI TS
=RV B D TIBr flidbid. MEHRER AR T TMZ IERT Y v U~ AR LD iR
SNTRITT ZNTE Y HENT A 2MbS D, FBATHFEICEB W T 1 DT =) LD
TIBr f HHZR D EUER G H AT & 723 | — R 2R EATIE R ECIR P TR FE O EBUIT T > TH7RLY,
Flo, T ANGEY Ll & O TIBr fffh 2kt d 5 X BREFTHE T, 7= W KOG
FNZEDFERMED AR =R RE SN TR Y . —kkeT A ZAREZ 155 72 OIZIE TIBr 5 D
FERR 7RI & 7N A AR O W NLDS RAETRN,

ARBFFETIE, T34 2B 28910 3R TIBr 7 = A OSERBEIEL L2 ke v &7
B —TWEZITH Z & TTIBr v =/ HEDFFORGERME & R SV TR L 7=,

2. FBk
ARIBHRCHEALZRENE, 7V v U~ AR L VR SHER LA VT O TIBr i 6 R
FHNCHR L CEMAICE Y HLEESK 2 mm O TIBr 7= /TH D, 7T L, #2000 Offit K EE
HRIZ L DASIRAIFEE & B AF AR K 0 R ALEE U7, A
WL, 407 Z v F AL b, XY-207 2 o F AL NENLRD
X AREEERE 2 o, XL, Cu Ko, HEE, EEIIL,
40 kV, 50 mA & L7z, B 101%, 20:31.74° (110)iZF\W\THIE
#PH % 0:15-45° B XL OY 78-90° | B:0-360° L LCTHELNZ k|
TIBr 7 = DORRMTH D, MIEDRH., Q10T 5 v
— 7 Ra:82.69° | B:240.36° (LN TERY, JHIE L7 TIBr
fleml, AR LT 7.31° @ﬂbtmm&%bfmé_
EMGI Motz TIANEND 75 S BE DL (11025 =

Fig.1. (110) pole figure of a
DRy F T H=TRETHE, FIEOFIIZHSWTREIED  g1.inch TIBr wafer obtained by
FERAEGTZ LR T DRI S LT, X-ray diffraction.
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Factors affecting the dark current of TIBr detectors with T1 electrodes
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1.1 CHIZ

R Vv (TIBr) & MW7 B T @R - e r ¥ —25

THFE D THON TS, BEREMORETHART VT — 3 1z

REZA L. Eilfkicia
DHIT A Z v T EMRIZ

LV INHIRTBE[1]7273, T3 AR E 0 SENRE CTH - 7=, A2 TILEMA E OWE % H

e L7 7 A<z ko,
JETIET 7 A~ L ORIIRIC

o457 C TIBr RIEIZ A XV Tl WAERKT A Z & 2HE LT-, A4F
K D=V R OINEMILER DS i H 25 O 5 BBt RFME L

oA B R

WIZOWTHRET L., &A% E D TIERERO Tl S TIBr A HMmNBYETX -2 L 25T 5,

2 SEBk - AL
7T A L B — )L RO FEOMEE T4

Table 1. Fabrication conditions of TIBr detectors

FAFZARY | AITATHR & RS TR #5205 TIE Plasma

Heat Number of
$@ TlBr *ﬁﬂj%%%%ﬁf Lf:o a%h% p¥’fﬂfﬁ & LVC O’\-’ - ;i)atment ;\r]zatment (lietectors
+10V OFPATIV H—7 (AT v 7, 20s (755) B Yes No !

C No Yes 2
%@Uﬁiﬂ [/71:’_0 $:"f‘}h EEJ@fX E]ﬂja/jﬁ‘,ﬂ: & nq:'fﬁﬁﬁ_ L2 D Yes Yes 4

PRAERFIIHISV, 24CHEMEFF LTz, 7T A~ E 72
e A }?‘ﬁj}ﬂ%ﬁt%ﬁéj}ﬁ L72V \%ﬁ: A. B, C TiZ+2 600
V THEFERIY 100~600 pA & & < R L AR

500
BTz, —J7. & D Tidn=4 &£ T2V OREFERIT
b pA AR, 2R Dh e 400
i b RAF e R BRI 2 MERF L 72, 5 300

PRI LBIZE 14 500V ZFIIN L Y7Cs D y #RA Y @
MVERIE L=, 4ok D ORFERIZVT IS 1.0 nA
FREE 2 MEFF L 7 - 14 hr dife L CLEEE L 72, pixel
BARD 662 keV LB Y — 7 PHIE I EG B EP 2 E 0
LCHEY, ZOFHIMEIX 1.23, 1.32, 1.38, 1.78% (7
J— R ERFIIE) & BAFe ket a R LTz,
[1] Hitomi K, Shoji T, Niizeki Y, Nucl Instr And Meth A 585: 102-104 (2008)
[2] %7 S, 25 84 [EISHWBRFSIEFINGETEZS, 191-A307-2 (2023)

0
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Plasma etching treatment for 45 s with 10 W RF power
Heat treatment at 100°C for 24 hr in air after molding

5 10
EAAAY)

Fig. 1. I-V curve of TIBr detectors

SESSEICAMEFAUTPMARS BRTRE (2024 KEAVEEI2RBHEAVFMY)

2.1



19p-D61-11 BSOS MBS ARELIHES WHTFEE (2024 KMV LEN2RIBEAVF1Y)

TIBr $EEO R v ) 7R nT e st <R ¥ S5

Study on the measurable region of two-dimensional carrier transport properties of TIBr

semiconductors
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1. #E o ~mIEE e S L TEMMEDHIG SN LSRR DO —DIZ R Z U U ALLT,
TIB0)723d %, TIBr HZHIIAV AL R¥ v v 724 LEIREEN AR TH D Z L0, mWEFE
T IR SO P IR TE D L WO RIR AR, minE O RO AR 4 B
DI, BATRERERN Y — RS A BN T 2 2 ENRE LR D, Fox DY — T TIEEMERE
Frtbatli o —Bg & LT, 7OV A L—P—Z il BRI L TAER LICER S v U 7 OBEE %2
FATRFRNE TR 5 2 A7 LAOME, WHELHNQTE /2, AVAT AT, b—F—MRI{E
ZAERT DT L CEMBERED Rt A T 5 2 LA TE S, AN, BEEICELY
EH B OIEIRITED A U D FEIZOWTHELE L, fHli fTREEEFH IS DWW T OG22,

2. HEIWC L DA AMREREY 7 b U =7 Elmer 2 WEESFHFE - R TV mitH
o — R EGSS ZMAGDRIMHBIEE Y I 2 L—2 2V, 7 LT RBIBSROIGEIC OV TE
B AITo77, TIBrfigaDO~TEIX S mmX5SmmX24mm & L, 2@ 5 mmX5 mm OffjEiZ 4 mm X
4mm OEMARLE LTz, £72, TIBr NOBENEZITY—T25em*Vs & Lz, Bitigoh Y — NE
MRIE T D& AU 5 2 =3 F—13 100 keV & L7z, B Y — FEMICAOEEZFINT S Z &
T, WY — FNEME FCEMINTZEFEAFOD > BEE L TEFOBENCELY T/ — NEM
IR SNDETEFE L, Bild2 b DESEIEOHI% Fig. 1 I3, 7z, EFOBEE
ORI E R LR R A Fig. 2 1ORT, Y Ialb—Ta UREREMIT L& 2 A, EBRO
U CAERR LI E TP TER LZEF LV BBENME AL OND Z LR a0 o7,
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Fig. 1 Signal waveforms induced by Fig. 2 Two-dimensional distribution map
electrons transport. of electron mobility in the TIBr detector.
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TIBr $ B BRUHBO S EEMNIC & HESNE
Signal processing of a TIBr semiconductor detector using multivariate analysis
AWK, EIK? B)HEFT EEH, AR BN, BRI AR, EL B
BE b2, AR EKE?

Kyushu Univ. !, Tohoku Univ. 2, °(B)Seishiro Tanaka'!, Yusuke Sugai!, Sota Hasegawa!, Kenichi

Watanabe!, Mitsuhiro Nogami?, Keitaro Hitomi?
E-mail: tanaka.seishiro.954@s.kyushu-u.ac.jp
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Fg LEEICI D mOREZIRBEIFE TE 5, IEAOBBIEITIET O 10 50 1 LUFTHEIC
W), BT F—REE 25 5121%, & LTEFICLDFHRE T2 v 2 s E
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Fig. 1 Pulse height spectrum obtained Fig. 2 Pulse height spectrum obtained
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Direct Conversion Flat Panel Detectors Using 25 um Thick TIBr Film for X-ray Imaging
Moh Hamdan?, Donghwan Kim?, Kenji Shimazoe!, Hiroyuki Takahashi', Mitsuhiro
Nogami?, Keitaro Hitomi?, Shinya Asakura®, Takanori Tsunashima?®, and Takashi
Nakamura®
The University of Tokyo!, Tohoku University?, Japan Display Inc.?

Email: mohhamdan@aq.ecc.u-tokyo.ac.jp

Direct conversion Flat Panel Detectors (FPDs) have garnered significant attention for X-ray imaging in
both medical and industrial fields due to their enhanced image quality. The choice of conversion materials,
which directly convert X-rays into electrical charges, is crucial for the performance of these detectors.
Thallium Bromide (TIBr) is an attractive material owing to its suitable energy bandgap (2.68 eV), high
atomic numbers (Zn = 81, Zgr = 35), and high density (7.56 g/cm3). This study aims to develop and
characterize a direct conversion FPD using a 25 pm thick TIBr film. The TIBr film, with a thickness of 25
pUm and a sensitive area of 29.61 x 39.48 mm?, was deposited using the evaporation method. A pixelated
sensor matrix, featuring 168 x 126 pixels with a pixel size of 235 x 235 pm?, was developed using
Low-Temperature Polysilicon Thin-Film Transistor (LTPS TFT) technology as shown in Figure 1 (a).
Spatial resolution was evaluated using the slanted edge method with the TIBr layer biased at 1.00 V,
capturing 100 frames for each experiment. For imaging performance assessment, an anchovy object was
imaged with a TIBr bias voltage of 0.75 V, capturing 1000 frames. The X-ray tube was operated at a
voltage range of 23.0 kV to 100.0 kV with a current range of 0.25 mA to 2.00 mA. The spatial resolution,
determined from the Line Spread Function (LSF) profile in Figure 1 (b) and (c), ranged from 222 to 280
pm Full Width at Half Maximum (FWHM), constrained by the pixel size. The imaging demonstration of
the anchovy object clearly discerned its shape and structure, indicating effective image capture by the TIBr
FPD. The results show that the TIBr FPD achieves reasonable spatial resolution and detailed imaging,

showcasing its potential for practical applications in X-ray imaging.
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Figure 1. (a) Physical appearance and simplified cross section of TIBr FPD, (b) Projected Image of X-ray
test chart, and (c) The ESF and LSF based on slanted edge method.
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L—H—BRE4M A+ U IMEEREBRRAKERY SRAIF—F—45 v FOYFIEER

Characterization of hydrogen cluster targets in laser-driven ion acceleration
experiments

wmKkTiEE, EMEAER, XK EX-Fusion’
M2 #k BX' EE BRI WA Mt EA (S BXENR, &5 BR'
Kobe Univ. !, QST-KPSI 2, EX-Fusion Corp. “°Keita Toyonaga !, Reona Ozaki !,
Tomoya Yamauchi', Yuji Fukuda 2, Takuya Sugimoto®, Masato Kanasaki !

E-mail: 235w319w@stu.kobe-u.ac.jp
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ERE L —Y— KRV SR E2—4—7y FOEEBEERIZEITS
L—HF—T LAV ADEFRMEICRIETHR-1
Effect of laser prepulses on proton acceleration
in the interaction of intense laser pulses with hydrogen cluster targets 11
MXpREE !, EUEAEB: CMDAI B, B BRE,
Bk BX! WA M, EEAC 2 K KR!
Kobe Univ. !, QST-KPSI. 2, °’Kaoru Maekawa!, Reona Ozaki', Keita Toyonaga!, Tomoya Yamauchi',

Yuji Fukuda?, Masato Kanasaki'
E-mail: 238w326w@cloud.kobe-u.jp
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L—H—ME7ZLITAFVDEVR—ILAL A—D0T
Pinhole imaging of Ar ions generated from the interaction region
between the intense laser pulses and Ar cluster targets
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Fig. 1 Etch pits distributions on the pinhole imaging ((a) with plasma mirror, (b) without plasma mirror)
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Development of an energy spectrometer for laser-accelerated protons and heavy ions
using solid-state nuclear track detectors
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Cu, Ni, Zr BEHRIC F 5 v TEhi- He-3 BHFEDRF
Development of the detection method for He-3 trapped in CuNiZr Materials
AABTEE, CMDRE #3!, 88— €A, LN ML, &F HR!

Kobe Univ. !, °Shuto Higashi!, Hayato Seiichi!, Tomoya Yamauchi!, Masato Kanasaki'
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TOF-SIMS ZAW=X U L7 F FORBEHEEH
Post-irradiation analysis of a nucleotide by using TOF-SIMS
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BE&5H LT,

Fig.1 (%, 4 MeV C*A 74 &' — LMk SR
% E 72 R OB BV THIE L ,
7z, TOF-SIMS (2 X D58 A 4> DRk
A FVERART MLTH D, ft#o
BT —&A T B THE LT, B
BANY MVORHEE LT, U VRS
WHAZHRT 27T 7 A B,
—J. BECHRT 27T 7 A PO |
Eitemps < i sz, Wiho R O SO A
7 I YA MCBWT S BKET%O e — mz
TR LTV A A, RMETFEIK  Fig. 1 Negative ion mass spectrum. Black: without

1.0E-4

Yield (counts/ions)

ICBT 2K/ 7T 7 A FOE— IR irradiation, Red: with 4 MeV C** 1.0 x 10" ions/cm?
KT DI RILT T 7 A - OFEFEIC
HipoTEY, Hl2iX, POy & CH;NLOy Z i35 & CuHaN2Oy DD N & < mlA 4

E— AL DHEEN K VXUV ATREME S RIE S T,
[1] C. Mejia et al., Nucl. Instrum. Meth. B 534, 11 (2023).
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FEIO—%FALEKPIZE TS ERFRRBTRIEOHR
Ultrasonographic visualization of heavy ion particle track in water
FRIXZRER' EUEAE2 BRXE?S EWHRER' XZETF #R)S

Ok ERM RE B!, BE B SR ¥, M RY BE Rt
Chiba Institute of Technology !, QST-KPSI %, Keio Univ. 3, QST-NIRS *, Honda Electronics Co., Ltd. 5,
°Masanori Kobayashi!, Osamu Okudaira!, Naoya Shikazono?, Kazuhiro Terasawa®,
Satoshi Kodaira*, Nagaya Okada’

E-mail: kobayashi.masanori@it-chiba.ac.jp

ABFFETIL, KIS TR AR A IR L72BE, BEE T a—c Ko TAfb S 2 BAIZ DN T
Z OMFICOWTRIAT 5 2 I ER 1T > TE T,

EEERD ST CTIIK 7 7 2 B AOKE AT KR A 2R L. 20T 7 v 7 E—7 D
MENOIAT L TEE) 2/ - JET 2FERENA TIERIIThI TV D, —HARNE

TUE, BRSSPk T TR Tidaad, TRFER) 2B LTV AEsEmELE )
EWVIHIRALTH D, ZHUTRFHRPKF TR X —2 KT 5 2 L TRATIZRIEE O ER0E
FEDOED B D LT, BEERENICE DR ON DD TIERW N E VI NS E TN,

ZHVE TIZENFHIMAC O L RIFI GO~ > o # A 2% F)H L T Fe500MeV/in B — 2% FRE L
T ANl 2 B I W L RS O E A o THRIIEZ =4 — LT, TOEROET L. &
DI E BB OF % Figl 27, AGEER TlL, PO 2V E CIE b i R 2 His
T 5, KADOKAHOMEZ rIHLT 2 Z LIXERESIICERERA N7 BBV | RO
I e OB ITE G, £z, k) & TBERT a— &5 HAE HE TR O R
AL T D8 LW 2 A T ORI ISR 2B T E D REME S & 2.

Acrylic water tank
(30cmx30cm>30cm)

Ultrasonograph “
image in the top left
is indicated by the
hatch area in the
diagram in the top Water
right.

9.5cm

Fig.1 (Top left) One frame of ultrasound echo image from the ultrasound system
when the Fe500 beam was irradiated to water, with a beam spot diameter of 5 mm.
The white bright spot in the image corresponds the beam irradiation area near the
Bragg peak. (Top right) Schematic diagram of the experiment setup taking the
image shown in the top left one. The shaded hatched area corresponds to the screen
in the top left image. (bottom right) Photo snapshot of an experimental setup with
the water tank and the ultrasonograph in HIMAC PH1 beam line. The beam is
irradiated from the back to the front.
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T+ b2 T42TCTEZBAWVWTRIELIH C 0DRFBEEK
Linear attenuation coefficient of H, C, O measured by photon counting CT
HEEXRETL' EFFRTHRMARBE.ON)ES A, T 8T, 2 f1E ',
AW A% K B8’ I E22 #3H# &'

Gunma University!, QST? °Ryuga Nagahashi', Syuhei Furukawa', Kazushi Hoshi',

Yuki Hasebe!, Kosuke Suzuki!, Masami Torikoshi? and Hiroshi Sakurai'

E-mail: 241d039@gunma-u.ac.jp

BT R F—0 X BITBBERNE 20, BUETILERZE, FRERE, 52 T ok
OB THA I TWS. RO X A A= 7T, EEF®RAEFIH L OBROHIE %
THZELIEIFRETIESH LD, WEHOBBZFET L Z LR TH L. LarL, 7+ b o v
T 47 CT Z#HOTWEOBIBINREART S ERET HZ LI k> T, WEOREN AIHE
ERDAREMEN DD, B, 7H b T T 47 CT ZHWT, K, =X —)b, BiligE X
OZE NS DIRB R DOBREIIRILA T MVERGE - it +2 2 &1c k> T H, C, 0 7z EiEITHR
DK ERTE 2 L2 LB 22T, ITICE T 5 fitting OILJERIF L LTH, C, O 7%
CRTCHEDBIRTIRELA R 7 P ABBETH 55, EERRICKD 72 H, C, O DIRITLHE OHIRTI (R
A7 v EHvd EERBERA LT3 2 RIB L. 2 2 CAMZETIZH, C, O DR
FIREA =27 P it onT, HIE & NIST ® XCOM 7 — 2 _—2BlofE L ligd 2 2 & 2 HiG L
T 5.

Fig.1 3BTk 7= H, C, O DiEIIFEE & NIST ® XCOM F— 2 ~—2 L D H#ETH 5. C,
O IR EL A~ 7 F A TlE, BRBIE L XCOM 7 — &2 X — 23— $ 5. —F, H Oil5aikiz
Rz A F — I CHIEMEDK Z .

K B3R B
1

1 N )
c® . XCOM O ‘ c® XCOMOE s XCOMDfE
ENEDX . CTAYT AT DE ENEM _ N § g cT7AvT4VITDE
S S, =R 74T AVIDE £ — o6
2 c oo Qe
[T L c b=1T)
E 0o £ Qo © g
© 3 o% 8 &
Q%OZ %%uz & @ 02
] ] =38

°
°
o
°

0 20 40 60 80 100 120 20 40 60 80 100 120

o
3

40 60 80 100 120

Energy (keV) Energy (keV) Energy (keV)

Fig.1 Comparison of H, C, O attenuation coefficients with the XCOM database

[1]R. E. Alvarez and A. Macovski, Energy selective reconstructions in x-ray computerized tomography, Phys. Med. Biol. 21, 733-744 (1976).
RIEN BT, Rl fER. RO A4, B &, gk 2, Tl EC. #8543 25p-12B9] 7+ b AU T 4 7 CT %
M2 eE 5y B, 2024 4R 55 71 BUS B AR 2, 2024 4R 3 1, AOURR R

[3] M. J. Berger, J. H. Hubbell, S. M. Seltzer, J. Chang, J. S. Coursey, R. Sukumar, D. S. Zucker and K. Olsen, (2010), NIST Standard Reference

Database 8 (XGAM) [https://www.nist.gov/pml/xcom-photon-cross-sections-database]

© 2024%F [SRYEES 02-141 2.2



20a-D62-4 BESEIG MBS AHELMBAES WRATHE (2024 KAV LEN2LIFEAVFAY)

PHITS 2 alL—2av&RAL:
I+ bAV T4 Y CT ERDRENR
Analysis of Photon-Counting CT Images Using PHITS Simulation
BABRE' BXEH EFH#E CMNIR K, 2 A5 RE4B A% 6K EH'
B BEZ RE EC] @F %'
Gunma Univ. ', GHMC?, QST?, “Ren Ezaka', Kazushi Hoshi', Yuki Hasebe'!, Kosuke Suzuki',
Akihiko Matsumura?, Masami Torikoshi’, Hiroshi Sakurai'

E-mail: t241d008@gunma-u.ac.jp

X #t CT BRIZEB T A v 77 —F 77 7 FOFKIE, X SOk EEET 558 2
HE—LN—R=VTHRTHY, 7+ BT 47 CT(PCCT) & FHWIUTZE ORI
WENDLEEZLN TS, FHx X PCCT &AW 7-HIEN D, Binning fig 4.1 keV F2E £ T < 4
NEI 77 —=F 777 EPRBRBEENDZ EE2RE L[] 22T, A% T
PHITS(Ver.3.32)¥ X = L — 3 3 & fVWT CT Hifg A4 £k L Binning 8 4.1 keV 35 X O Binning I
14.6keVICBIT DAy B T T—F 777 Fafallic. 615, HAXBRIZBTL Iy
T—F 777 MR L. Figl ITERS mm O Al FIFEZEE L TPHITS V= L—a v %
HWTAR L7z CT #ifg T 5. A X #ias
20 keV LLE (22.1 keV) (23T, Binning (@)
& 14.6 keV (Fig.1(a)) CIEH DT DR
SR NBADT o  C TT—F T 7 U
F23E B4 %, Binning 18 4.1 keV(Fig.1(b)) (b)
TEA Y E T T—F 777 RBRALR
V. I, ER[NEFERTS. SIS,

AF X B2S 14.5 keV(Fig ()il D &, ©
Binning g 4.1 keV TbHb U v B 7T —F 7 :
77 MRBRLND. FEBR]T O FEROM R @

Thole. £ T, AN XH% 14.0 keV D | ;
ﬁ'@‘ (Flgl(d)) cLccer E{%%*@ DL Fig.1 Simulated CT images of Al pillar. (a)CT image at 22.1 keV with a

o o o - . binning width of 14.6 keV. (b)CT image at 22.6 keV with a binning width
T T —=F T 77 FPRHEOLIND T ED ofdl keV. (€)CT image at 14.5 keV with a binning width of 4.1 keV.

ot N X 0T 4 b B R S (d)CT image using 14.0 keV monochromatic X-rays.
BT 3al—ard B Mo I T7—F 777 "BRRET 200, RE2HERTH 7
F b BNV NGREI I v ST —F Ty 7 RELD EEZLND.

[1] G 55, B ORIE, W B, BAE EA, B OBE, Rl OED, M9 3 T4 AT rT v/ CT IS

DDL“JU

BiFdE—bn—RN=U IHROBF (K TA42), 2023 45 84 MG AP ST LTERES, 2023 429 A, AEAKY:
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D XBCTIZCKBTZILEIFAT v X FABBEBEDNDESTREL

Mixed Reality Visualization of Internal Structures in Aluminum Die Castings Using 3D
X-ray CT

HEXE BEXEFH?
Om#E #ME EEF

FAXKET 3, hRFEABRZAT ¢, RIBEX Nx-CEC®
235, #RK Rz? AjithBandarad®, Bk #n* BFE EA,

LE I S
Shizuoka Univ. Info.1, Shizuoka Univ. R.1.E?, Shizuoka Univ. M.P3, Chuo Hatsumei Inst. 4,
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LM 3DX A CT &AW 7oalL, K
B, AESEARAT. BRI, SBEAREAT, U N — 2
V=TV TR E~NOTELELTAYTH
Do FROEFETIETZ A b AT 407 X
MRCTIZ L B =R X — 1WA U7z Fpitkt
PR RIERICIG L TR I A T =V a v %k
1T972 L, Bl Rl FER ML S LTV D,
—H T TNAIFAFx A MNBRICEIT DKM

o EORIT K LIRS D K9 Ik
D ZWriE R (MPRY GOV —7 = A L

ATH FUITZERHL B D
NS AL N YAV 1%
IR ATEECTH D 03, T T /L ONEICH 5K
Ba D = THEE IOV TR RS S 2 &
T2 ORFFETIL,

XV T EGH LT
I oRET LD

DIFEL U, 1 E TIT 3DX

#RCT CTHel SR D N & A BLE
(MR)IZTEHRELL, ZHB\ET 4 A7 LA LE
—va ¥y I Fy—aiAaG by LR E
L7273 & b [ELREAY 722 B A1 C PN B AR & 203 22 [T 6
ICHHRETE DL IRV AT LAERMEL TETZ,
AMFFECIX, LM 3DX ## CT ICTHRE S
AT E T DWW TR R ER 3 D& % . MR %
WTEGICERMBNCRET 2 2 L 2R R D, 7
NIFAFxy X MmOV T HE L R
JEERSY - NERD 2 Z > 7 OFRICHE LT a4
RE LT _fEOETAEHABE L. K20 XD
WZEZERICES T2 L CHERG DY BTl
[1lZ DICOM 7~ AR L 7= MPR 4 % ¥t i O£
[ IR UCRE D 1T 5 2 & CINEREE A
HRTED LI RVAT LERE LT,

Figl. Representation of data from 3D X-ray CT
imaging of aluminum die-cast components

Fig2. Surface-rendered models and boundary
surfaces represented in mixed reality.
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BRHBIEEIRE—VIZEILKA A—DUTFRIZEITS
A A= ¥—DTOF A ) OREEBEE
Optimization Study on Imager Geometry in Imaging Methods Based on
Detector Response Patterns
RFHHE, XTI Odeh &4 2 BE k&2 AR BEXH?
JAEA. !, Tohoku Univ. 2, °Yoshiharu Kitayama' 2, Mitsuhiro Nogami?, Keitaro Hitomi>

E-mail: kitayama.yoshiharu@jaea.go.jp

T, EEORHEBOISERE Y — 2D, T ~BROAF T ZHEET 2 TFIEICET S
e el T D, ARTIEIFZEMICHEEELE L7k s & RHEs Sk S 5 25 A EF % Ff -
TeH = A A=V THN T D, RADMEIZL T, R & M a0 BATREE 3 572 5 72
O, T BDO AN L > THE SN DRI E RZ—o 3 e 5, 2o, JEIhz
BRHERIGE T — 2 DT~ DS W ET v 7 =T 4 T L > THHEETE 5,

INETOVIalb—vaV EERICE S THLNZERNS, K LITRT I, T~
DAFFANC L > TA A=V THEEICRERENDELTWND Z R TE, U ~HR
DRLEIZ L - T, BONIREROEEEISEVCRAE LD Z LT D0, RO IEM2RRICK
Wa X72d, A A -V TREICEEEY 52 5 BRZ MG LIERER. A A —U v — DR & 1
HERORE (P4 A RY) 3 BB L TWDE I L RNbho TE T, FRC, MHEBOIRE K —
YDAy T ARMEFT DL BRITEICEBNTA A= EEMIRICEL LT D Z R
Tdinole, EZTAMETIE, A A=Yy —DOTVF AN &2, MHEGROINERF—rDar 7
ARNEWVWIBAENOEIEL, ZOMEA A=V TEEOR ERNER SN L2 HRET D,

Intensity

A )
) .
Z 5
=

Hiim )

L BB LR DA A=V THEEOENEZ R LA A=V 7 2 b—3 a3 VORER,
CARDEARD B E ORIRALE,
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HBEXTRERBRAS) a3 EEBREBORMASHE
Development of silicon solid-state detectors for super heavy element experiment
OPimt &4 1. /A FEF 2 ME K&k 2 Pierre Brionnet2, EIU XE'. BX FE,
EE #RX ', /Mg FES, MIS Rt 4 RE BN
IR, BPC—EmEFRAR L 22 BRERF=I X3, RABRI Y RFX®
°Fuyuki Tokanai!, Kouji Morimoto?, Daiya Kaji?, Pierre Brionnet 2, Mirei Takeyama %,
Kosaku Kuramoto !, Koudai Kato !, Kazumasa Kosugi ¢, Takuya Majima *, Keisuke Yasuda 3
Yamagata Univ.t, RIKEN Nishina Center for Accelerator-Based Science 2,
Hamamatsu Photonics K. K.2, Kyoto Univ. 4, Kyoto Pref. Univ. ®
E-mail: tokanai@sci.kj.yamagata-u.ac.jp

JE &S00 103 X0 KEWILRITEETLR LIRS, BYLZAIZEI Cld, AS B — 2 &1
& OIERE BRI £ 0 ARk S 7o BT & KUR T Bk BfE% (GARIS-TI, 1 : [ 1 /2)% H
WTAS B — ARFIAERKL 2 BB L BRI E SNSRI X - TEET 5 Tk A
WTHETEDOIFENTON TV S[1,2]. GARIS O sk H e 3 TR s L W s U =
VA RY w TRRHEZHDSSD)E L O OfliE Z 4 5 O BT 2 U Si B H 2R (pixel-SSD) THH A
72 Si-Box THERR ST % (X 14), DSSD T, DSSD (2T HiA N7 BEHILHELT O o
AR X OV H B R ERONE, B, =X — @0 E SN D, pixel-SSD 1%, AREEDOEE
(2 DSSD M HIROMH L= a RO 2R & Wo e Ay — 7 H G 2 it L, BETHE O
EDOREZmDHHEEZH > TND,

For X, HETROKMREORER L2 BR9IZ, Si-box @ DSSD 35 Xz 0 FHieaT
? pixel-SSD 1T, AN DV HT LU Si 8 Has 4 8 A3 5, DSSD IE 123 mm X 60 mm Of
A RS, X FHIC1.9mm By FT64 A, Y HIHIZ 0.94mm By FT 64 KOEMNZZ
SRR S Cun5, Ml o pixel-SSD 1% 60 mm X 60 mm OAREAEZFH, 16 F ¥ kL (4X
4) 27 v E B A R, E R O pixel-SSD (3 123 mm X 60 mm O ZhififE & FF b
FOEMRL 32 F ¥ kN 8X4) IZE T BIMLENTWD, ARETITBECEERH S U a2
PR HERBR OBURIZ OWTHRET 5,

MCP

Entrance foil

TOF detector

| Iged DuGHIMLIG VIGYY Ut i 1 iy wia worvua piane uewction system for GARIS-I1 and GARIS-III (right).

EE B UN
[1] H. Sakai, H. Haba, K. Morimoto and N. Sakamoto, Eur. Phys. J. A58, 238 (2022).
[2] D. Kaji, K. Morimoto, N. Sato, A. Yoneda and K. Morita, Nucl. Instrum. Meth. B 317, 311 (2013).
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EERPICRESIN-ZYVEORGRMBEMICET SR

Study of on-site detection technique for nuclear materials concealed in heavy metals
HEERMAFR L BXRRFHIARFAREE 2 FHRE S, RRERIEXFE CAD KA
KHE Bk B aE2 B #— 1 =2 8° dcs RRAIS, M ¥
Natl. Res. Inst. of Police Sci.!, JAEA?, Kyoto Univ.%, Tokyo Tech.* °Kosuke Tanabe!, Masao Komeda?,
Yosuke Toh?, Ken’ichi Tsuchiya?, Tsuyoshi Misawa?, Yasunori Kitamura?, Hiroshi Sagara*

E-mail: tanabe@nrips.go.jp

UT4E, CBRNE 7 RICRESNDEEET 0 ) XAOEBEORmE Y 2855I, X2 U 7 1 (K
SRAG AN 72 RAL A S AGITIE L TV 5, BB O REBIEORIZ AR L LT, & E TEY
BOIHEMERE (NDA) ORI HED LN TNDH, KR E L CESRTICHEE S Y
B OB LV TORMITNEZRRICH D, @it T 5 2 & TREMFELSR S LTHWLR
% AIREPEA B 25U 1E, AR RN D2 MBS T <O 3L F —H R T=8, i
B 2 i S D 721 T8y 7D NDA BB L D ANRalfE L 72 5,

T 7T 4 7RO NDA FiET, RRESNEZMEORMICE L TB Y | Ny U 7IEICH~EED
EWAERFIETH L, IEFICEM TEEN O KR EEZLEET 5 L, BGERICE L
BN BRIR B FAE L 72N 2 &0 n | FHEEHEL B & Lo EER ORI #E HEH AR 5
TWe, 22 THLIE, BEBRIELMINLHTRT 77 4 THEFIEEZRE L, AFIEICK
DIZMVERIN & FERE LT Y, [HRRRENEAIC K 2 B RS E T, RSP RIEEZ R S E 5
A PR & R B R CRERR S U5, 3.7 MBq O 22Cf SR (FRf7RaEkes) ofi i %248
ELTWD T2 BERRE R LITIXm ORI R A/ T 2 h i F RSO AR LA L 72 D, Fox
I, PHEFREAOME L LOKICER L, REBRIHEICR L LIoKTF = Lo a7 PR 2

(WCND) ZH#i7IZBAFE LTz, H i ~fE dFBIC
I ETRRIE 2R LGk He fpttisior LT, | RUESE +isEp
K2 2 Do E e PRI A FEBL L7 2, R
BFZETIE, SRR CllEfl SN ME 7 7 L REHT R L
T, WCND % i\ 7= [FHEIASHE A A L, ek
A EDORFEZIT > 7= (Fig. 1), & bEWH o~
BHBE 2 AT 53y VT RIBHIZERO —>ThH 5]
W7V~ = 0 SRR AR LD HE & FE L,
W FEDOHE BT 72D T, fRE2HRET D, Flg. 1 %%’ﬁ“{z v N7 v

@ﬁﬁﬂ”ﬁj‘ﬁ .

[#%E)] ABFZ21 ISPS BHIFE: JP20K15213, JP24K 17638 DB A 5% 1T 7= % D T,
1) M. Komeda, Y. Toh, K. Tanabe et al., Ann. Nucl. Energy, 159 108300, 2021.
2) K. Tanabe, M. Komeda, Y. Toh et al., J. Nucl. Sci. Technol., 60(7) 769-781, 2022.
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J-PARC ) =7vw 9 LBT IZHBIFTHE—LORXRDWHE
Study of Beam Losses at J-PARC Linac L3BT
RFNHEL BIREF?
OhEF H- L FE RF, EE GHEL TH EML & B2 kB Btz &T 241
JAEA!, KEK?,
°Hideto Nakano?, Katsuhiro Moriya!, Tomoaki Miyao?, Yasuhiro Fuwa?, Yong Liu?, Masashi Otani?,
Takatoshi Morishita!
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RIREERGF NS fiER (J-PARC) 1. FRIF - LB WM B 7 & 0D i Je i oD JERERIF AR
FEZEFM 2 HRY & LIeWFZEisg Cd 2, 1 ZFEE THE L 72t FURFE O KIREE ORG1 £©— L5
O, HiEF, SaAdy, =a— MY K PFREDZER KK E—LEEV L, £
SRR TR EAT - T D, FHIREE DM ., FRBROFE, FROZFRII T TR 5 KR
ISR T D ER D E £ - TV D, FPEF. 2 24 FERICH O D8 LR IR Bk

PEFIR & PF T LMW, HUR I BEFEM) OAZ ST IR S 40T D DR BRE A i S A7 <l
30MW & IMW BB O B — A NER ST 5, IO KIBEICHT- > T, B B — Al
P v A LR ANGESFNE O BE & OFEfl CRAT B RN K & RO —DIC b, B
REY 7R & LT, #s o A & AR DB L3281 B D, J-PARC OAIBINIHRERIZ & 7=
HV=T w7 TR, V=T v 2L BEOINEGZTHD 3GeV o7 ha r~DigkT A v
L3BT(Linac to 3GeV Synchrotron Beam Transport line) M RHIFRBE I EENZWGFTD 1 > TH D,
1E U < R S 72 o T b -0k - O AER 22 E12 L BRI LR > T L E o2kl 1
RE, BaRBERTHREDOE— LT A VIZEE SN VRN FET D, 2ROk TDIZE A
ElE. V=7 v 7 OEBRIBPORIICE—LRHIT 5N EFT Th D L3BT T, B —L/31 7%
DAEREAR I E 22 L b &2 5 & i 27,

AWFFETIE J-PARC U =7 v 7 L3BT IZHBITH E—Lu A% 572HI2, EEREORE
L PHITS IZ X DR FilgiEs X = L— g Y &afTolc, BRI, B 6H2T1EHORR
BN CHEEIT->72, V=7 v 7 L3BT OF THLE—LARHIT LN R OEFTTH 5,
R EORETIX 1 BREICERIND AT ARIC, 1EMOE— LERIC X 5 EHE
ZRE UBESMEZRAE L, PHITS TOY a2l —a UV TIEE—AT A V& LI IRR T
FE—LEBRESE, =L TELEOMAEERICR Y FA LT 2 WKL 2 5315 Lo, AR
TN L DOFRERICOWTHE., & 5,
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L - —RNEERREAVREE/NEPEF RO HD I a
L — 2%
Simulator for designing high-intensity small neutron source using pyroelectric crystal
heated by laser light
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FirDI7N—STCIIEBEMmE W
/N RSB IC [A THFFE 21T -
TW53 [1,2], Fig. 1122 OHEFIROME &
WEERTT, Dy HRAREA LT ¥ >N — —@ (0
PN BN A% SEATICRRE L. —H D X* ion

AR NN A A 2 BUD U, BT

DEMIC D-polymer Z M L7z, TNE i:I::ICV e

T2, FHEFORETHEIrPO LN TV
M, BEBENNINWZ EHEETH S ‘
[2]o #k& 72 8T XA —RTEBRLEN, &
SR DRSESHE R oD o TV, H
MFREFTIZLDT LR EZRTE i
h. ZHEHDT 0L 2 DHHRES Jpe—0 ©
ETERWEDTHD, I T, K%k

e . Youra Electch A
T3, BRI RER AN E RO 5 \ Veta

ZrZzHME LT, PEFRAEBEZHRE

Pyroelectric Crystal D-polymer

T332 —ROBEEITo Fig. 1: Neutron source structure and principle of neu-
HELTWAHHTREFETHO SOt tron generation
ABFROBYTH %, 1. BERFLZ L -V —THIEAT 5 Z & ToMlmpED, 2. EESBEREOM

B INEENC A b BRIFAE, 3L%&ﬁ{@ﬁ(r0®—%#@ﬁkib%%o 4. X* ¥ D,
DEELL T DT 3R, 5. FAEL DY BT X DIE, 6. DY 23F T /L ¥ —T D-polymer &
#E2¢ L. D-D RIGTHMTF»HE, ZOoPHEFIHRNOKN TORIZIFFEICEZ . IR T 2 R EKHE
HREVD, IRNTONTOEHENETL2Z2EH LWV, 22T, 120563070t R
BRrLETFIUE, 45070 AFETY THARE, 6 BEKICHIHEREZ HWitEiE, oh
LEMHAEGDOETHEFRAMEHET S I 2L — X 2R Lz, KlOr23EYFHLA
SRR HANCATOREBEFO A 4 U BELREE KD T — 2 R=2{tL T2 2T, FEBETIE 1%
HORHINCERFZE L TW DI LT, A I 2L —XE2HWS Z & THEM TR TFRAERK
EHET RIS R o7z SRIEBAFE LY I 2L —RE2HVT, £HEEEZ LA LM
THREBEHE L TERELD =D DEERENZ2 KD 5,

(FHEE] Ao —#d, BREER T 2R FEEIR OSSR Z 2T b DT,

1] FIERAt, 25 69 [FIFEZFISHYHE 2R, 22p-E304-5 (2022)
2] K_EAth, %5 33 [A] H AR MRS X K22, F-014-012 (2023)
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OSr ATICEIT=BRIER BV F I LDOFRINEIRBIEEEEBRORA
Observation of rovibrational transitions in the infrared region of strontium oxide
for *’Sr analysis
BK' JAEAZ &XK°® O%#M BE' EN BEXLHEA Hig’ EH EX£E3 BE @R
BaN 51
UTokyo !, JAEA?, Nagoya Univ.3, °Ryohei Terabayashi!, Masabumi Miyabe?, Takumi Mochizuki?,

Hideki Tomita®, Kenji Shimazoe', Shuichi Hasegawa!

E-mail: terabayashi@tokai.t.u-tokyo.ac.jp

1. 365 AbvrFva90 (°Sr) 13 288 4F0 B HAEEKFE CH Y . BEFE R IR EIF
B CERBE RIS STz EE R ERFRED — 2 H 5, HBREHAIRE BT 12 55D < IdriEic kT L.
AWFGECTIE L0 « B OBIGIZIT & T A THON D FTREZ2 Hi7- 72 St Wik o R Z B L.
FIIRER IS L 0 L 25 b L7 @&E L —F — RIS K TH LI v ET 1 U v 7 X0 4kk (Cavity
Ring-Down Spectroscopy: CRDS) (233 < FIEDOBFE 21D T 5, 2Sr JFF-12%F 9% 43 Yokt L, 2°Sr
EEUCRERD T ERBIZ LT L —F =T 2L, B FHRORE 2FRMET 7 N Z2FIH
L., BREZEREZNIEL LAWK TO St o EBEAIFRFTE 5, £ 2 TR TIE— LA k
2T UL (StO) DOFRAMNIGER (A-X 32 R) 1IZEH L, °StO W% CRDS 2 L 0 BERAYIZ
NI D FIEERET S, ZORDOIEBREFE LT, LE S0 O A-X SN RHEWIREZBEIL, 556
AVTZWRIL AR MV EFR LR L2 5 2T, Sr0 W AT ML aE TR LTz,
2. SrO A-X(1,0)3 > FIRIGER DELH]

StO D A-X N FEBOD S 6| IREI& 75 v=0 2>
5 v=1 1B LT 5ER - (1,003 F (870 nm #) %X
—/% > h& L, 870 nm #7C CRDS DEBRIKREZHE L
72o CRDS DH A /VHTEGLZ v —KEICLY S0 %
k. SR L S0 TR ASS AR BT R ] {&p
AT oTce FONIRERD D B A-X(1,0)/3 R~y B ‘
SEIIZ DN T U LNERBIC L BB EIC LY T
SPFART WAL E BT 1 ITRT. B0 - VS0 - J\AA[\J\
S0 DABEBIC SN T, S0 REREANICH 55 e Il A2 2
DBEEE LOBOIHEN S WAoo R e — e
) RBBI. Z ORI L bt Ui, g, el AXOOI A FE
KOHEEEDD 7R\ 84510 BESC ik L7ey FREO—E O RERERIZ OV TIE, 328 AL T
WRWEARICHLAONIERERANy 7 7T FE—7 2, BT Z LN TE ol
CHIRERZ B — B L VARSI NS LOWEIZHET IO THIEEZLNDN, £
DREIZITE STV, 5%, HROREXZED S L &bz, Bt a—KEIC b5 S0 4
TIROBRZED HFH CTH D, Fio, FEEERE L LT SrO ORI DWW TEHEIZ X Y Tl
THZLNTE, A, OSr itk a2 V- FEERIC L 0 . 2Sr0 IR D@Ll & H 5T,

10000

7500+

5000

Absorption (s™1)

VV
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0 ir T — T
1 gdar 3434,48 344.4%;;3‘314.50 i
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o o
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woi |
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BB ARAFZEIL. JSPS BHFE « SR SEAHEAFSE B (22H05021) DBk E5%Z T2 b DT, FRAREO—HISITTEEHA

SERRE (R3-R4 4EHE) OEEEHET,
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(258 | — Bty a > (OEBER) 24 ERABA |

[17a-D62-1~7] 2.4 ERIGA

[17a-D62-1]
AT oAXSEAWVE Y uAFY RMLAFRIZEEZNS VW ORE

OEO X\ ED =\ M AE2 BX BB FiEFHEL mEs 224 BFopnb BRC
Bl A& (LABEARE. 2EBHARKR. 3.RXEA. 4LE85

[17a-D62-2]

kit Sy ) jm g I~>73XEL:BL7‘%ML-EME1%‘€@$§EE RO D THRRDA A=V
OfFA -t RAE &\ B4 BA\ A FA2 mEs =E3 BI 2 kRO M B0 X
TR Oh D VA I KBS (1LILEARRE. 2. RBAE. 3MEEE. 4REBAKR. 5.EBHARKR)

[17a-D62-3]
Lu-177m 5t RE B x—9>7‘®rc&3@%‘£@.§r§: TRV AXSOREE
OD)FEA Un b5, WA &, 18X B3R, Al FE2, mEa £43, B3 T, M K& B0

2R BF Cl EREN (VLABERRE. 2.XKE, 3MUESE. 4ENARRKR. 5.1 E8KK
B)

[17a-D62-4]
T IVIRES 2 B W IcARTRED MEFHHED T RayRER

OMO)RKEA =N, M7 Ef#2 # E—83 #H# BE (1. RARI. 20RAER. 3.LEA. 47AHE
=X

[17a-D62-5]
FREFMZBIE L7+ b0 TV ICICE BB Y FOEEANMX—22 T
OM2)tHE =30, B . 8 A2, Fitri Lucyanal. i &1, KB Z41. HH B )Ils

LE' v BT BA BB AR ES B EARS. FEERL EEHY0.SRAFE. 2.8
AKF 3.BEXRETI. 4.707U7I)

[17a-D62-6]
MPPCZRW=T7 4 b2 AD YT 4 VICTICK D TS FFHRID AR FHE

OMB)EH B'. B &', MMA =34, Fitri Lucyanal. XB Z4. FEEF. JIIE K&, )\ B
T, Bk f—eal. /J\EiﬂEﬂ )'EZ H 82 H 5182, FH B$2 BF ES. hb)llﬁ:&tﬁﬁ3 EiE K
A, B EHRO. EH H° (1.8RA. 2.BILA. 3.BREKX. 4.8HIA. 5.70F7U 7))

[17a-D62-7]
Preliminary evaluation of dynamic imaging results of contrast agent sample using a 2-
dimensional MPPC-based photon counting CT detector system

O(M2)Fitri Lucyana’, Makoto Arimoto?, Takahiro Tomoda', Minori Oshima®, Yu Furuta®, Hiroki
Kawashima', Satoshi Kobayashi', Kazuhiro Murakami®, Kenichiro Okumura’, Jun Kataoka?,

Ryotaro Minagawa?, Daichi Sato3, Shinsuke Terazawa?, Satoshi Shiota® (1.Kanazawa Univ.,
2.Waseda Univ., 3.Tohoku Univ., 4.Proterial Ltd.)




17a-D62-1 BESERAMBS AELIHAS HATFHE (2024 KRAY LED2RIBET Y T1)

AVTEUAASERN:
"luZA*Y FFLAF FIZEENS ""Lu ORFE
Identification of "™Lu in ""Lu-oxodotreotide using Compton camera
JEERREE !, EAARIRRE 2 RRFTEHB S, KRE 4 (IERE S, FERFRE ©
Opn F KL, B E, M KEE2 BAR RiIR Al F8
IER EES BER U0 15 AR ! e !
Kitasato Univ. !, NCCHE?, Univ. of Tokyo ICRR 3, Ibaraki Univ.?,
NIT, Sendai Col.5, Tokai Univ. Hosp®
°Takahiro Mizoguchi?, Takara Watanabe!, Daisuke Kano?, Ryoji Enomoto?, Hideaki Katagiri?,
Mika Kagaya®, Hikari Tsukamoto'¢, Masaya Fukumoto?, Hiroshi Muraishi?
E-mail: mizoguchi.takahiro@st.kitasato-u.ac.jp

2021 4R |CHRFHAGR A IS L CLCk, VT F U LAF Y R LAF RETLU)IC X % Rl N
WREATFER S TWD, ARTIE, YLu ORSMERFEMIZZ VT 7 ALV R THhDH Z &
AR L, —MBEEME L THEETE S, LrL, ZEOBKBSETIZZ ) 77 AL~V
FCTHUNRED DT TICHEI T E ROBENE LTV D, FxITEDOFEETY LU O HMSHEFEFEY
WMLy N EEND R A R LT, AR TIE35em /A CsI(T) A7 Z~Fr o Bar 7 hoa
A Z %AW, 300 keV LA LD vy #RATIET D 2 & THEMEREEMIZE £5 Ylu LIS OZFEIC
DWTHA L7z, BIERS L LT, Mbhth 85 HER L CTu 238414 el L7-. B —f HgsfEl iR
Bz 25cm & L, 7343 RIHIAE L 72, Y7Lu ORIEI > T, 208 keV y #rDO Bi{g FEHE Rk 2 Ikt 4% & 38
HHmE =BT Hr8—7 MR L. T, LOFTHEM L YL OFEERET 5720
|2 378, 419 keV DEHG AR Z FiT 2 &, WM& & bIEF M & —H LI — 7 2R L7 (Fig. 2).
TILuCE ¢ 6.7 B)ORERLGEFE T TMLuCEEEY - 160 )23 0.1 IBATHZ &2 L ICHET
HE, BEET0 HEGERE ST YL OFIE 2 YLy % BV, 85 H R CIE Y Lu:™Lu=1:5 TfF
E9 5. EHIZY™Lu b 208 keV y AT 5 Z BB TWD, BLED Z &b, B
B A Gl L7z y BROIZ E A LI YTMLUICER L TR Y, TOFENR SN, ﬁrﬁ*%cl: v, BEHEY)
W2 VLU AAFAET D RTREME DN R A%, FEBBROREEMZRETETH Y, TOFRERIZONTH
WETLTETH .
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17a-D62-2 BRSE S AMELAKELITHES BETFHE (2024 KEAYLEN2RIBEFVTAY)

EEREARIAVT oA AFITET S N-EN ERBEER
: BN FRROA A—D T
ML-EM image reconstruction in a rotating omnidirectional Compton camera
: Extended radiation source imaging
EEXRE' FEKAE? WEEHES FeXREk ENARWKES
OCM)fEA Ct!, BE F! BE RA' A FH? mES =XEFS
Eid R RO fMth!, (02)&O FX!', ONEX UMY Y, m# K&ES
Kitasato Univ. !, Ibaraki Univ. 2, NIT Sendai College 3, Tokai Univ. Hospital 4, NCCHE 3
°(M2) Masaya Fukumoto!, Hiroshi Muraishi!, Ryoji Enomoto!, Hideaki Katagiri?, Mika Kagaya®,
Takara Watanabe'!, Kazuya Sakaguchi', (D2) Takahiro Mizoguchi',
(D1) Hikari Tsukamoto'*, Daisuke Kano®
E-mail: fukumoto.masaya@st.kitasato-u.ac.jp
i I CTHRBL L7z 137Cs D17 YL &t OO I HRALSORE 1= 7 it 5 5 O EHR U RE TS Ye T i 2
HRE LT, AT =T A T N—=TTiE, ZMTHAZ <A XafgeR Bl e ma s 7 b
A THMERZ L, 3.5em A CsI(TH% 6 [HHW=A 7 Z~Fa a7 s A ZOR%IC
JkZh U7z (Muraishi H, etal., JJAP, 2020), AFEOKFHE LT, MG L EIRSERPGHE L, #f
UL TFIEX M CT FEDOFERIED — D TH D 7 4 WA FEFREIEDISANT LY . BG fHllix ¥
B UAUIIIR T2 T b A R ) T R RIS FRETH 5. JEOFR TR, HizIiC AR
B HRERTEE L THMON TSI T MBI A THO LM ML-EM (List-Mode Maximum-
Likelihood Expectation-Maximization) (Wilderman et al., IEEE-NS, 2001) % ASH EH A7 12 L. R
B L Tary P 7 A FOEWEHBGIRENTE 5 Z &t Lic, AL, EROREE=4%
VT TRESNDIEN S TR O Y R 2 b— 3 VEBREZ BT L, 1E0k1EE LM ML-EM O#EY
A ZADFHNES /A AR OV TR & FhE L 72,
AT, CRETICHERLTE LY Iab—v
a R (Geant4(v. 107, (EE DOALE & TR ORI
ZEX{ERE & T ORREA BN L7z, Fig. 11, Btiss
16 1 m BT ALEIZ B 100 cm O —#R72 ISR
JR(662 keV-y ) ZRE L2V 2 b— 3 U THD E
N FRER Tl D, T 2T, BRTRTHOER 2 =
L SARIC B R G D B U AR
o xR LTWVD, TNEY ., (L TIE(0=12 )
& (b)LM ML-EM( 0 = 8 FE)D A IRV T, SARIR X

Elevation[degree]

H
-150 -100 50 0 50 100
Azimuthideareel

Fig. 1 Omnidirectional gamma-ray

VIR STy BRRE DA 2155 Z LRI L, EIZ(b) image of a 100 cm diameter

. . . _ . circular source of 662 keV.
T A XL~V Efizizar b T A ROFRWER L (a) Image sharpening technique.
Y (b) LM ML-EM (20 iterations).

© 20245 [CHMIEES 02-034
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Lu-177 IS RESB A A —D VT D-ONEREaA VT A A SO

Development of high-sensitivity Compton camera for Lu-177

radioactive contamination imaging

EEXERE ﬁ#i’ijcii ?
°D)EX vHY T, FHA

WeEEE’, ENrARRR", FHEXHEE®
L EX BB RR FH2
m# K&, EO FX L, EX Ch

MRS R, ED E,
sl

Kitasato Univ.*, Ibaraki Univ.?, NIT, Sendai College *, NCCHE *, Tokai Univ. Hosp®,

°(D)Hikari Tsukamoto®®, Hiroshi Muraishi*, Ryoji Enomoto’, Hideaki Katagiri’, Mika Kagaya®,

Takara Watanabe', Daisuke Kano®, Takahiro Mizoguchi®, Masaya Fukumoto?,

Yusuke Watanabe!

E-mail: tsukamoto.hikari.g@tokai.ac.jp
2021 B NVT F I LAFY R LAF R (Lu-177) 2SR TYO CRUERGEAR S, A

Fx 1% 58N 74GBq TH Y, Beh1% 48 FEREILINIC &
CINTEY | B RN A

DI ERGEEZ OWEEIE < PSS

LAV D IREREDS RSP S LD, £

0L ST D, Bz id CsI(T)

fhem & B IS (PMT) 2T, 1uSvin FREELLTF OAR#RE vy #RIR A6 & 1 @ 2> & BRER] ¢

At bR RE e TRIESHERERT & 47 2~ F o UL

2020.) ] DBHFEICHEI L TWD, DR

IAFThH LY 22— g VERRICT

YyREA A=V TIBNTND Z LR
LT, ARIOFEETIE, EBICA 7 Z~
Farflary 7 hoh 27 28EL,

REASBEHN D Lu-177 MR % F VN 7= PEREFEAM
ZAT LT,

A [al1% 3.5¢cm f CaF(Eu)fi b 2B L.
Fora~FkuoMlaryF N AT &=
YEL7= (Fig. 1), Fig. 2 1%, #l & LT Lu-177

JEBmEMIE (43 MBq) % (Azimuth,

Elevation) = (0°,0°) J7[A], FREAf 100 cm |2
Pl L. 10 Z3fEIIAE 217 - 72 BR oD 208 keV
PEHAETE & EEOSKE G Z R L
T w5 ., 1 ki % o CNR

(Contrast-to-Noise Ratio) 1% 14, 57 fiE
Bl o ~11°TH V|
[l % Ol 2 7k L7, #E &L I3 0.49
cps/MBg Th ~ 7=,

vial—vave

© 2024%F [SRYEES

TlE, Zoar7 bk ATORHARE

JWE =7 N A Z (Muraishi, et al., JJAP,
% Geantd 12
FFAME L, 2.5 cm £ LA 0> CaF(Eu)# it 2% 100-200 keV

” PMT (x [em], y [em], z[cm])

(i) (-2.916, 1.410,-3.875)
(i) (2.916, 4.061,-0.716)
X2 (iii) (-2.916, 2.651, 3.159)
plane
(iv) (2.916,-1.410, 3.875)
(V) (-2.916,-4.061, 0.716)
(vi) (2.916,-2.651,-3.159)

, CaF,(Eu)

(vi)
)

@%x%—y‘
30 cm ILskO=s 2B |

Fig.1 Photograph of a developed Compton camera with
the detector rotation function (left) and schematic
view of the counters (right).

ez

c
S
24
3
w

-150 -100 -50 0 50 100 1?0
Azimuth [degree]

Fig.2 208 keV gamma-ray image superimposed on
optical image. In this figure, more than 60% of
the signal value is colored red.
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TIRERZR V= 4 ROUBRES HEHED P IRHIRER

A preliminary study of the 4D dose distribution estimation using gel dosimeter
RARI!, RXERR? EEX S, RXESH Y, CCORE 7', #F E#?
# E—8R, B RE

Grad. Sch. Engineering, Kyoto Univ. !, SANKEN, Osaka Univ. 2, Hiroshima International Univ.?3,

KURNS, Kyoto Univ. 4, °(DC)Ryosuke Narita!, Masao Gohdo?, Shin-ichiro Hayashi?,

Yoshinori Sakurai*

E-mail: narita.ryosuke.23c@st.kyoto-u.ac.jp

1. Hx - BW:

GBI O S BRI 3 T, JAHEH )
DG T O RS AFALD T2 DI 3 KIT
TOFMFERRD LN TWND, I, Fx
(T, BEROBRLL 2 Rl 572012, U
TOE A DR Z N2 T 4 IRSTHRE AT A
FIEOEEZ R LTS, AIFFETIE, 7V
REGFHE V2 4 WOTRHI TFEIZ DWW T, i
HIEBRIC X 2 FTREMER R 21T o 72,

2. MEE- Fik

HFHPERGSZ P32 12 leucocrystal violet (LCV)
EHWEZ U a3y 7 S VEGHE R
L7, TVBRERHE, HFA T v THEETOH
ExHPE LT, W 100X100X 10 mm? O 7
7 VNVERICE AL, THEERCHE LT

FifE 7 VBRI AT 200 X200 X200 mm?
DKRTZ 7 b LHITERE L KRBRORFREERE T
WFFEFT D Co-60 H ¥ ~HRIRHERAIZ IV T H
VBRI B AT o o, WIGERRITEVL S R o B
v AR EEHTLD) & AW : y 1  —
THE L7, B o5 e,
NDEBDY T IVHEA
LAE=HY 7 LR
HHBGOEDIZT 7
Y b AAEIC T A T %
K& L 7=(Photo 1), %}  Photo 1 Irradiation system

L= V&R 0% . Blackout curtain
Bleon T EEL ] T
7":%‘/—%‘»} 3»( v %%%‘ g dosimeter
ERVT ST T g
AEXOTELER e , H

1% U 7= (Figure 1), 75 iklor 50 rm 1407

Wi 3 L Oy Fleure I Measurement system
T=AnLWOtE R L, BEICHE LT,
FNAREFHNT K > TH DTS OMGE
IZIXE T AV §HE 22— R PHITS Z A7z,
3. BR-BE.

HIED T NVBRERTO 2 WITEgR T — 2 v 5 3
WITHI 7R ZE G AR EE L, RER. K, EE
05 1R DR % HETE U T, 0 7 18] D SR
FITHER R EE B LN ERT— D
EHDENRRKEN T, KIS KOTEE 17 D
FBRARERITERAE R & B —BE 7R Uiz, 120
HIZEARIZ DU T, BRI 72 78 252 e iR
i, 1272 L, SN e B LS8 5 72
W, SBROBEPLETH D,
4. FEw -

FIF I a v SR ER ARG 4 &
JUAR AR O A REMED R ST,
5. B

Z @ M %% £ JST SPRING (Grant No.
JPMISP2110)DZRIZ L 5 H D TH 5.

02-036

SESSEICAMEFAUTPMARS BRTRE (2024 KEAVEEI2RBHEAVFMY)
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SESSEICAMEFAUTPMARS BRTRE (2024 KEAVEEI2RBHEAVFMY)

FEBEMEBE L2+ FohooT4 0T CTICKD
RERARFS v FDEGFENA A =D Y
Ex vivo imaging of fatty liver rats using photon-counting CT
for evaluation of liver disease
®RKXZE (Kanazawa Univ.)!, RILKZE (Tohoku Univ.)2, B XEIT (Waseda Univ.)?,
7aT1) 7 (Proterial Ltd.)*

Oftm £sh!, Hx W' k# K FE BF ' K5 £1L! HH #&' Fitri Lucyana’,
g IR&E Y, /e B, BN B—BAY KR FS &) EXERS, FF R4 BA W
°Takahiro Tomoda!, Makoto Arimoto’, Daichi Sato?, Yuki Ito!, Minori Oshima!, Yu Furutal,
Fitri Lucyana!, Hiroki Kawashima', Satoshi Kobayashi', Kenichiro Okumura', Jun Kataoka’,

Ryotaro Minagawa?, Shinsuke Terazawa®, Satoshi Shiota*,

E-mail: tk1115@stu.kanazawa-u.ac.jp

X # CT (Computed Tomography) 1%, #¢5ARNGELZ IEME TR M CTH S, ITHETIL,
KM XBRCTE LTI b T 47 CT (PC-CT) BNEHSIN TS, PC-CT TiE, X
MEXTHA CTHRIHT A2 L TXBROTZKNAF—HEREED CT BRIt TE 5, itk
D, WEORESCHEEDOEENRFENATEEL 720 | ERIZB W CTHi - a2 WL O L0154
BOTHRERIEFE SN TS, bl @y F L —% (YGAG:Ce) &8k FEFTHD
MPPC(Multi-pixel Photon Counter) & #7437 PC-CT % BA%E L7=, AWF5ECTlE, BA%E L7= PC-CT
ZHWTT v OFRBEZFHMET 5 EBREIT o 72, BARICIE, /R 2RI & BBVIFOZhEh
2HT 5Ty MO U R TR ERE T 2 0 U =7 LAl (Gd-EOB) A 14T L,
Sl Z G U CAERINT CT A A=V 7 & To7, ZOEEANL, FEEFMMO =52 MRI
(Magnetic Resonance Imaging) C—XICEH ST\ 5, ZORER, |EERT v FTIIH R =v
LEZHINIERERICERE Lz (1-5 mg/ml) (Figure 1) 25, JEAIFO 7 v b CIEFHERSHEITA
ol (<1 mgml), Ziu Gd-EOB % V7= g B O F-MIZ 31T % PC-CT DA Htk: &
FEok MRI 2 FI|F CT& 220 EBF Tk L TH PC-CT C© MRI & [RI%E 722 W 2420632 AlaEME 2 /R L T
W5, I HIT, #RERRHKE & BN OWEHRE D = R X AR EZ T 5 Z LIT kb . BEMIFIC
BT ONENFEZHEE LTz (Figure 2), £ OfEE, TRIIERITK 56% TH D . MRIRZE & 1TIFE—2
L7z, PC-CT 2L D DX D RIENIERMEEIL, IHREOHEITIANL & RE A T = X L OPFITAAL
B RN ET D, ARRTIE, EROBZE L ZOFERICOWTHRET 5,

CT image
(30 keV — 40 keV)

200 F

—at0 3

-1000

Gd Concentration
Map

0 20 40 60

cancentration [mg/em?]

0

Figure 1: (Left): CT image of healthy liver and fatty
liver with Gd-EOB (30-40 keV). (Right):
Concentration map of gadolinium in healthy liver.

© 2024%F [SRYEES
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Fat fraction in fatty liver
- - 100

Fat fraction [%]

Fat fraction in healthy liver
100

Figure 2: Maps of fat fraction in each liver.
(Left): The fat fraction in fatty liver.
(Right): The fat fraction in healthy liver.

Fat fraction [%]
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17a-D62-6 BIEEGAMELAKSLMHES HEFBE (2024 KHAVLIEN22B&ASY)

MPPC ZF W=+ b2 hO T4 VTCTIZKS
73 FFRH AFIFEE
Evaluation of Platinum-Based Anticancer Drugs Using Photon-Counting CT with MPPCs
IR K (Kanazawa Univ.) !, [EILXBEE B3 (Okayama Univ.) ?,
B KIET (Waseda Univ.)?, RIL K2 (Tohoku Univ.)*, 7O 1 7JL (Proterial Ltd.)’
OMME &' Ax W' #ME A", Fitri Lucyana', KB £, ik BF |, JII§ K&,
INFROBR Y, BA @—BY, NEFE K2, Bd gk B B2 LH KR, A F3
B EAERS, £k Kih4, Fi2 H#SEB @S
°Yu Furuta!, Makoto Arimoto!, Takahiro Tomoda', Minori Oshima', Fitri Lucyana', Yuki Ito!,
Hiroki Kawashima', Satoshi Kobayashi', Kenichiro Okumura',Hikaru Onoda?, Kaisei Tanaka?,
Tomohiro Tanaka?, Masashi Ueda?, Jun Kataoka?, Ryotaro Minagawa3, Daichi Sato*, Shinsuke
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Figure 1 : Concentration maps of
Carboplatin liposomes
(Pt concentration 1.8 mg/ml
and 1.6 mg/ml) and
Oxaliplatin liposomes

(Pt concentration 1.0 mg/ml).
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Preliminary evaluation of dynamic imaging results of contrast agent sample using a
2-dimensional MPPC-based photon counting CT detector system
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Photon counting (PC) detectors revolutionize medical CT imaging with their capability to count individual
photons while simultaneously measuring their energy. This capability enables customized multi-energy
imaging, which is crucial for identifying specific materials based on their unique energy signatures [1].
Consequently, PC-CT significantly advances the benefits of medical diagnostics and treatment. The
development of an established PC-CT system, integrating a multi-pixel photon counter (MPPC) array with
a yttrium-gadolinium-aluminum-gallium garnet (YGAG) scintillator array, needs to expand from a
1-dimensional to a 2-dimensional detector to enhance temporal image resolution [2, 3, 4].

In this presentation, we report on the preliminary evaluation of dynamic imaging using a 2-dimensional
PC-CT system to assess object flow within specific time intervals, demonstrated as a simplified model for
vascular system dynamics. The established 2-dimensional PC-CT utilizes a 256-channel pixel array (16 x
16 channels) with four large-scale integrated (LSI) circuit boards, each handling signals from 64 channels
across six energy thresholds [5]. The X-ray generator was set to 100 kV and 0.1 mA, with energy
thresholds set at 27 keV, 33 keV, 50 keV, 65 keV, 80 keV, and 90 keV and took 6 minutes for one imaging
time. We injected an lodine 5 mg/mL substance sample via a syringe pump with an injecting rate of 3.7
mL/h. The CT images obtained in the cross-sectional view shown in Fig. 1, reveal an increased flow in the
substance filling the tube at 6-minute intervals. Due to the 2-dimensional detector spanning the top half of
the sample tube, the substance was observed after 24 minutes. Ideally, in a sample tube with an inner
diameter of 10 mm, the surface of the substance will rise by 4.71 mm within 6 minutes. This is confirmed
in the distribution of the linear attenuation coefficients in the energy range of 23-33 keV at different time
intervals for each detector height, as shown in Fig.2. We will briefly report the result of the detailed
evaluation.

[1] M. J. Willemink et al., Radiology. 289 (2018), 293-312
[2] M. Sagisaka et al., Nucl. Inst. Met. A, 1045 (2023), 167580
[3] D. Sato et al., Nucl. Inst. Met. A, 1048 (2023), 167960
[4] D. Sato et al., Nucl. Inst. Met. A, 1064 (2024), 169337

[5] M. Arimoto et al., Nucl. Inst. Met. A, 1047 (2023), 167721
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Figure. 1. Cross-sectional CT images displayed over time intervals.
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Figure. 2. The distributions of the linear attenuation
coefficients in the energy range of 23-33 keV.
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Measurement of linear energy deposition distribution with diamond membrane detector
in multi-ion beam therapy
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Evaluating Radiation Modulation Capabilities of 3D Printed PLA, ABS, and TPU with
Different In-fill Densities and Phase Angles for Nuclear Medicine Applications

Toni Beth Guatato-Lopez*>¢, James Harold P. Cabalhug®, Emmanuel R. Arriola®>¢, Marynella Laica B. Afable®,
Ranier Jude Wendell R. Lorenzo®, Alvie Asuncion-Astronomo®, Fred P. Liza®, Robert O. Dizon®, Gil Nonato C.
Santos!

E-mail: tblopez@mirdc.dost.gov.ph

Abstract: The application of 3D printing technologies in the field of radiotherapy presents a novel approach to
developing custom-tailored devices for radiation shielding and modulation. This study investigates the effects of
varying in-fill densities and design structures on the empirical density and radiation attenuation properties of three
common 3D printing materials: polylactic acid (PLA), acrylonitrile butadiene styrene (ABS), and thermoplastic
polyurethane (TPU).

Using the water displacement method, we measured the empirical density of 3D printed samples with different in-
fill patterns and densities. The results were used to assess the correlation between in-fill density and material density.
Furthermore, mass attenuation coefficients were calculated using the XCOM and EpiXS software programs to
determine the effectiveness of each sample in attenuating radiation. Varying printing infill densities and phase angles
were included to also investigate the resulting attenuation characteristics of the material. These were all part of the
DOE incorporated to fully understand the interaction of varied in-fill densities and phase angles.

The findings demonstrate that manipulating the in-fill density and design significantly impacts the density and,
consequently, the radiation attenuation properties of the printed materials. PLA, ABS, and TPU samples with higher
in-fill densities showed improved attenuation characteristics, making them potentially effective for use in
radiotherapy applications where precise dose modulation is critical.

This study highlights the importance of optimizing 3D printing parameters to enhance the functional properties of
printed materials for medical applications, paving the way for personalized and efficient radiotherapy solutions.

(a) (b)

(c) (d)

Figure 1: CAD Model of a Cylindrical Sample with varying Phase Angles at (b) 30 degrees, (c) 45 degrees and (d)
60 degrees.
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E3ZTEEE PET RHBFIC & 2R —F T )L TOF-DOI HRHEFDIRE
Proposal of scalable TOF-DOI detectors using orthogonally stacked 1D PET detectors
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Fig. 1. A concept of the proposed detector.
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Feasibility of tumor diagnosis by means of range-verification PET in carbon-ion
therapy: A rat demonstration
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National Institutes for Quantum Science and Technology?, °Chie Toramatsu?, Hideaki Tashima?,
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In carbon ion therapy, tumor hypoxia imaging is required to optimize treatment plans for frequently
changing tumor conditions, but it is impractical to execute hypoxia PET for every treatment fraction.
Therefore, our idea is to use range-verification PET for tumor diagnosis. The range-verification PET

visualizes positron emitters produced through nuclear fragmentation reactions in the patient body, and we

expect that the biological washout speed of such positron emitters will reflect the tumor vascular conditions.

In this work, we aimed at demonstrating the feasibility of this concept in a tumor model rat. Glioma cells
were injected into the thigh of a rat. Two weeks later, magnetic resonance angiography (MRA) was
performed as the standard of truth to determine the intratumoral vascular conditions. Then, the rat tumor
was irradiated using the *°C beam (~8 Gy) in the Heavy lon Medical Accelerator in Chiba (HIMAC).
Immediately after the irradiation, range-verification PET was performed by using our original total-body
small-animal PET system. In the range-verification PET measured for 10 min (Figure. 1-a, b). Figure 2-a
shows the obtained PET image (10 min summed image), and heterogenous intensity region was observed in

irradiated target tumor tissue. Difference in washout speed was clearly observed (Figure .2-b), and a high

S T ra. A activity region corresponded to a
poorly vascularized region in the

MRA image. Different time

o
©
j=2) . . -
£ activity curves were obtained
°
W s - depending on the high and low
= VPR o ! VA S
Fig.1 a) 12C Irradiation to the tumour. b) Range-verification PET by TBS-PET aCtiVity regions, which Supported

the feasibility of the use of
range-verification PET for tumor

diagnosis
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Figure 2. a) 10 min summed PET image. b) The time activity curves depends on region.
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Design of a sub-0.5 mm resolution mouse brain PET
°Han Gyu Kang?, Hideaki Tashima?, Taiga Yamaya!
QST?, E-mail: hangyookang@gmail.com
Spatial resolution is the most important factor for mouse brain dedicated positron emission tomography
(PET). Previously, we obtained 0.55 mm resolution with small animal PET, however our original goal of
sub-0.5 mm resolution was not realized because of the unoptimized crystal layer design. Here we proposed
a mouse brain PET design with an optimized crystal layer design that can achieve sub-0.5 mm resolution.
The newly proposed mouse brain PET design consists of a staggered 3-layer DOI detector using 0.8 mm
crystal pitch. The geometry has a 48 mm ring diameter and 23.4 mm axial FOV. The PET has 2 rings each
of which has 16 DOI detectors. We conducted GATE simulations to optimize the crystal layer design which
can provide the best spatial resolution throughout the field-of-view. Three different crystal layer designs
were used: (A) 4+4+7 mm, (B) 3+4+4 mm, and (C) 3+3+5 mm. To evaluate the spatial resolution, four
NEMA 22Na sources (D=0.25 mm) with spacing of 5 mm in the radial direction were used. With the
optimized crystal layer design, we evaluated the imaging performance with a resolution phantom having six
different rod diameters (0.45, 0.50, 0.55, 0.6, 0.7, and 0.8 mm). The PET images were reconstructed by
using an OSEM algorithm. An energy window of 440-560 keV was used for the image reconstruction.
Design (C) (3+3+5 mm) showed the best spatial resolution (0.42 mm at the center and 0.46 mm at the 5
mm radial offset) among the three. The 0.45 mm rods of the resolution phantom could be resolved with a
valley-to-peak ratio of 0.573+0.062, which is under the Rayleigh criterion (0.735). In conclusion, our
proposed mouse brain PET with the optimized crystal layer design provided sub-0.5 mm resolution. In the

future, we plan to develop a prototype mouse brain PET scanner to validate the simulation results.

(a) Front view of the PET (b) 3D view of the PET (c) Staggered 3-layer DOI detector

SiPM (5 x 5)
Lightguide A

22Na source

—

AN
0.8 mm //2"" layer
1% layer

Fig. 1. (a) The front view (a) and 3D view of the proposed mouse brain PET system and (b) the developed small animal PET scanner.

(a) Reconstructed PET image (b) VPR histogram
(a) Radial resolution with FBP (b) Radial resolution with OSEM ~ VPR=0.573+0.062
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Fig. 3. (a) The phantom image with the OSEM and (b)
Fig. 2. The radial spatial resolutions of three difference crystal layer designs Vlley-to-peak ratio histogram of the 0.45 mm rod structures.
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Practicing “applied physics in nuclear medicine”: Bench-to-clinical research on PET
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[1] WA PET HFZEHEE hitps://www.nirs.qst.go.jp/usr/medical-imaging/ja/study/main.html

[21 WBRE, “EEREHFELESORKILEADEFZSBIR DB ORLKEIT D> TND L) B (in press)
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Eu-concentration Dependence on Radiation-induced Scintillation Properties of
Eu-doped NaGd(WOy): Single Crystals
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Figure 1 PL excitation/emission spectra of 0.1% Eu-  Figure 2 X-ray induced scintillation spectra of 0.1%
doped NaGd(WOs), single crystal. Eu-doped NaGd(WO4): single crystals.
2 Z BN

[1]Y. Douguchi, et al., Radiat. Prot. Dosimetry, 84, 143 (1999).
[2] K. Ichiba, et al., ] Lumin., 266, 120327 (2024).
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Radiation response properties of (OHCrH2nNH3)2PbBr4 (n =2, 3, 4)
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1] N. Kawano et al., Sci. Rep. 7 (2017) 14754. . . N .
[N Kaw ' Rep. 7 (2017) 2 o SR T/ LA E AT B,
[2] A. Lemmerer et al., Cryst. Eng. Comm. 12 (2010) 1290.
[3] D Shiratori et al., Sens. Mater. 35 (2023) 439.
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Scintillation properties of Nd**-doped BaO-BaCl>—TeO: glasses
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Radiation response properties of Er203-TeO2-TiO2-La203 glass ceramics
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[1] N. Kawano et al, Jpn. J. Appl. Phys. 62(7) (2023) 072002.
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Fig. 1 Scintillation spectra of Tb-doped SrTa20s Fig. 2 Scintillation decay curves of Tb-doped
single crystals. SrTa20s single crystals.

ZE 3R
[1]1E. Lee et al., J. Solid. State. Chem., 191, 232-238 (2012). [2] K. Yoshioka et al., J. Catal., 232, 102-107 (2005).
[3] L.Luetal,Jpn.J. Appl. Phys, 51, 03CBO05 (2012).[4] Y. Endo et al., Solid State Sciences., 145, 107333 (2023).
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Fig. 1 Calculation conditions at each mesh Fig. 2 Simulation using wave equation for a proton.
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PADC RHZFRDEMNMRER VT O LU FOREZR
Effects of UV 172 nm and proton irradiation on PADC detector
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HURE O @ S HEMEY:, 7 FUOBEE, HEHBED TR Efkx 287508 TR EH
STV D, BRI T M S H 748 Tl PADC & FIIH L 72 B s EBROFIEMER S LT 5.
Z® PADC W= HEHFIEICB N Ty F o7 TRICHE KM ZLELE 525 2 L HETH
L. ZOHAMIETIE, PADC % L TR 253.7 nm @ UV BBE 21T\ o v F 'y ~ ORI
DIER AT Tz, FE TSRS X 2 53 F8HEIWNC DWW RIS 21TV, BT R H
wmOWRE HIET.

GF Py

PADC IEE / v —Tdh 5 ADC & EABRLAHAI & 72 5 IPP DIRBVEIRZ BT 2 Z & THAE DB
END. PR TS SEMER T A ED PADC 2/ERLL TH Y, il PADC (2~ T
TyFEy NEJERTDHZEBHLNIRS> TS, ZOTDAZETILHED PADC 2% LT
1 253.7nm D UV ZMRH LEREZWET 5 2 L TRV EEE 2 PADC OfERIZ FE8L L 7. Fig.l
2Tl PADC Td % BARYOTRAK (7 7 e T3EAERD) & UV B 41T - 7= B E PADC (%%
BT EEFEM PR % NaOH30 wi% D /KIaiE 90°C T 10 M= v F > 7 &4T o Ioili R &
AT UV AT LI L Dy FE Y 3K 10 um ETHERTHZ LRIz,
BRYOTRAK & LLi 21T 5 & HAETHI 4

EREEA LTV 5 2 EAVRERTE. 2 gL N
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DWW TEMER - E BT 5 J7ik
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Fig.1 Etch-pits of Alpha-particles on Home-made PADC
with UV irradiation
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16p-D62-3 HESEISAMEE AHELIMRS BRTFHE (2024 KEAVLEN2RIBEAVS 1Y)

B~ BRIBHIZ X 5 PADC FREFR B O ELR1L
Structural changes in PADC track detectors due to gamma irradiation
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FEEMERT D C=0 & C-O-C DO BRO LN, ZOZ b, Ho~vBBFHIZEL > T —A X
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Fig. 1 Change in hydroxyl groups Fig. 2 Change in ether groups
due to gamma irradiation. due to gamma irradiation.
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PADC BRI SN S BSHBRBEICE TS
I—TILEBRELE FOXVIILEERELOBER
The relationship between the amount of ether group loss and hydroxyl group formation
in radiation damage formed in PADC detector
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TS EORHELZ BT D7D A F 2 N T v 7 OGS RFETEHE L T\ 5, RBFRIL,
PADC W TCh b I HUESZMER B < L REFSE L DR &g TV D= —F VR R & | RIS
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BERBHEO7=—1 V7 BEIZEITHPAICHE FOF S IILEDERK

Generation of hydroxyl groups in PADC during annealing process after

irradiation under cryogenic temperature
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Figl. Changes of OH groups in IR spectrum with fluence and temperature
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Eu 70 BaFCl &kttt 5 = v ¥ ADOER & MGHR G Z 1O 514
Fabrication and evaluation of radiation response properties of
Eu-doped BaFCl translucent ceramics
REREWK CBM #X, I E, AR X4, "0 A, iE B2z
NAIST °Shota Otake, Takumi Kato, Daisuke Nakauchi, Noriaki Kawaguchi, and Takayuki Yanagida
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Fig. 1. XRD patterns of the prepared Eu:BaFCl Fig. 2. Pulse height spectra of the samples under '*’Cs
samples and reference pattern of BaFCl (COD y-ray (662 keV) irradiation. The inset indicates that of
9013891). the Ce:(Lu,Y),SiOs single crystal.
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ThFEMCaHfO:HER L U FL—2 DMgBHIC K SR IEER L
Improvement of Light Yield of Th-doped CaHfOs Single Crystals by Mg-substitution
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AR ANRY MVERT, BNERHOZD *%ﬁ%uufsooo photons/MeV % 7~ 3 BisGesO2 % U 7
7 LAY E LTHW, 2 TOY 7L THEAREERIN B — 7 23R <. x = 0.075
B T ATIUNT, 17400 photons/MeV & {EEL L & @ ERE BT,

I I I !
— x =0
| x =0.05
= = [ X 0,075
= = — x =01
S Sr — Bi,Ge;0
o o
S, 3, |
2 2
2 2t
£ =
i A i i Nt ST rul L | hulul I] L.l
350 400 450 500 550 600 650 0 100 200 300 400
Wavelength [nm] Channel number
Fig. 1 X-ray-induced scintillation spectra of the Fig. 2 Pulse height spectra of the Tb:Cai.x<MgxHfOs and
Th:Ca1xMgxHfOs. BisGes012 under y-ray irradiation from ¥'Cs (662 keV).
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SrCL:Eu BSEAE S IS YV XD
DUFL—aUERIZEITS Eu REKRFE
Eu concentration dependence on scintillation properties of

SrCl2:Eu transparent ceramics

XB&mXK &K X, B #X, ik E, FA X, A0 &8, WA @2
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W, ZHUBIEBEFO T T L —F O THEWIRE A RTO[1], WIEED & < 22K o
WCARHE TH D20, BELMEHRR M TOI T\, oo T L—Z [ THEEEP AW
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AL (S 126 A Eu*: 125 A)EF L TRY, BRNES THD Z &0 bmn IRt 2R
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Fig. 1. X-ray-induced scintillation spectra of the Fig.2. Fig.2 Pulse height spectra of the SrCl>:Eu and
SrCly:Eu transparent ceramics. LYSO:Ce under *’Cs v -ray (662 keV) irradiation.
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Nd i#&hn Ba0-Bi,0;-P.0s 75 X D ISR F 3 S5t
Radiation-induced luminescence properties of Nd-doped BaO-Bi»03-P,0s glasses
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900, 1100, 1300 nm DITIRIGEIL DI MERE T 72 [4], F723ERE L Nd B E 5% & 10%D Y
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Figure 1 Picture of glass samples doped with 0, 1, 5, 10, Figure 2 Scintillation spectra of Nd-doped BaO-

15, and 20% Nd from left to right. Bi,03-P,0s5 glass samples.
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Tm #HM CasTaGasSi,Ou BER I VFL—2 D Tm REKRFN
Tm-concentration dependence on Tm-doped CazTaGasSi,014 single crystalline
scintillators
RBREWMK EEER, M &, bR X, ik K, IO &8, A 'z
NAIST °“Ryosei Takahashi, Kai Okazaki, Daisuke Nakauchi, Takumi Kato, Noriaki Kawaguchi,
Takayuki Yanagida
E-mail: takahashi.ryosei.tn7@naist.ac.jp

UF LRI Xy AW LTZBE, R -0tz T o mE TH Y . EHETG
RAEEESCE X 2V 7 ¢ AREEE 2 EORRWH TIERESR TS, ZNETCePEuRE
OF HHEF T L E LIERES Y o F L — 2 SIS S TE 20, £ oo HHEI
ONTITHREBD R D 72 < . IHEDORMD D 5, € T TADIIETIT 4f-4f BRI X D5 AIH%E
HaET D Tm (23D E LTER Lic, b LEnE <. b— =% [1] & LTI
AL TS CasTaGasSixOs (CTGS) HifE Iz Tm ZIRIMML, ZDO v F L— a UFREE 2O Tm R
BERAFMEIC SOV TR LT,

Figure 1 (ZHEIRNNE LTV 0.1%., 0.5%. 1% Tm I CTGS O X #iFEL s > FL— g VA7 |k
NTD, BTOY T E300-600 nm Tl 7 v — 2%t E R L, Tm 2@ Lz 7 v
TUF 350, 450, 480 nm {fiTlZ ¥ v — 7 7R3 BL S iz, BEROMO Tm FIIs > FL—& &
BPIT 5720 [2]. Tm* O 4f4fERBICHEKT 5 LB 2 b, Figure 213 0.1%., 0.5%., 1% Tm &
AN CTGS DREAFRE Th D, 15 ORI 3 By OFREEEOF I TIEEIE i, 1 R BT
SEEE KRB, 2 By BRI R (3]0 3 sy BIE Tm> @ 4f4f R Rk & U CIURIRY e R E 4
2] Z/RL7z, ZRHDOMET —F 2 b L, TmREZZISEL T+ PAIXE L ABLOY
YF L= a UVREORHIFE RIS OV TIRE T 5,

—_ T T T T T T T T T T B 1% Tm T T
: 1% Tm 1 E\. I=IRF + Lexp(-t/0. 81us) + Lexp(-t/12 ps)
B ol
g = F05% Tm
2 0.5% Tm : -\ [=1IRF + Lexp(-t/0.63 us) + Lexp(-t/11 ps)
g 7 -~
- Gt
X [0.1%Tm 1 5 [10.1% Tm
Té | &S B\ I=IRF+ Lexp(-t/0.71 ps) + Lexp(-t/8.9 uis)
2 undorped
1 s i n 1 n 1 n 4 s
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Wavelength [nm} Time [ps]

Fig. 1. X-ray-induced scintillation spectra of Fig. 2. X-ray-induced scintillation decay curves of
undoped and Tm-doped CTGS. Tm-doped CTGS.
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[1] F. Chen et al., CrystEngComm, 16 (2014) 10286.
[2] D. Totsuka et al., Opt. Mater., 34 (2012) 627.
[3] S. Kurosawa et al., IEEE Trans. Nucl. Sci., 61 (2014) 339.
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Mn & Y:ALO BfERDONXER VL UF L—2 3 UEH

Optical and scintillation properties of Mn-doped Y3Als012 single crystal
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T L— & LIXEES R B RV BRI L0 2ROV E BT DR CH
0. AR O —EE L CERESE, B2V T 4 08, FHEOFRSIOEH IR TV D,
BEE TEL OMERRE SN TE N, P THERIEM T —3 v MEHILFEIIZL E TR
F< . Ce X Pr&:D A HHEA RN L7 Y3ALO(YAG) TR HIICAFE SN T&E 72, L LR G,
BB EZIRIN LT YAG O > F L—1 a3 VRFEICE U TR EFI N D 20O BB TH 5,

AWFFETIEL Mn I YAG HifEdnlZ8 B LTz, FEITAFEICR W T, B2 BBeRICREZImnL

72 YAG 5D v F L—3 3 VRHEIZOWTEHME L, Z O T Mn I YAG 23 FEEGRY i 8
HesRE A2 R L7 [1], BERIICHE W TIE Mn IIEE 1%D0 % > 7 BN TOHR Y U F L—3 3
VRN SN TV AN, BERFMEICOWTIEIRZHME STV RV, — 5 TMn 2k 5 3d-
3dEBICERT 2R NEOBENFMEII VA —X—TH Y, EVEEMOMREEN TR S5 JIE~
DIGFHIIARE Y TH D8, B OMEN SIE EEE CII R WESR Y T L— g VRS ~D
JEFIZEBW T Mn IR0 YAG Bty v FL—2 b FRTH D EEZbND, AWFSECIE7 1 —
T4 = (FLIEIC L Y B2 D Mn #EFE0.01, 0.05, 0.1, 0.5, 1.0, 2.0%)7 Mn ¥ YAG HiAE b
PERLL . FONFR N v F L—3 g VRO 21T - 72,
Fig.1 IZ4 Mn ¥ YAG Hif5im OBl 2 ~T, RTOV 7B W TERNL T TaWaE ittt
AU, Mn IR 1.0 KON 2.0%DH > 7B W TUIIREO A G HER S 17z, Fig2 (2 X #RihE ks
WCBITAHY U FL—a v AT LA RT, 590 nm fFITIE M2 D 4T —0A, BRIIRET 5 %
HEER S AL, Mn JREE 0.1% DY TN R S mWEHREZ R Lz, £OMONFRIT o F
L—3a URREOFEITY B 535,

20000
—DM: 2.0%
Under room light ~ 15000} m é'g:ﬁ)
— ]
HHH - . = — M 0.1%
3 | REmm e R I < — M 0.05%
1 t + — ¥ : 2 10000} —Mmx: 0.01%
0.01% [7.0.05% T 0.1% = 0.5% = 1.0% [ 2.0% =+ @
Under UV light (254nm) by
=
7 3 3 » = 5000}
0.01% [ 0.05% M 0.1% W 0.5% 1.0% W 2.0%
0__,%_ . .
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Wavelength (nm)

Fig 1. Appearances of the Mn: YAG single crystals ~ Fig 2. X-ray induced scintillation spectra of Mn:YAG
Under room light (top) and under UV light (254nm) single crystals
(bottom).
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Eu 0 Gds(ALGa)sO BfgR S U F L—2 D AlGa LEDREE
Optimization of the Al/Ga ratio in Eu-doped Gds(Al,Ga)sO1: single crystal scintillators
FEEMBZEMAERKRE |, AMKPE 2, EXRTRAEVRF, CBEAL #E ', El B2,
A# Kk, gk [E', A X, AIA &8 L 0E @2
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T L—F — LB A PTEOGIC AT S E B TH D . iR E AR DY D 2
LTRSS LTHWONS, Y FL—a URREERo BR IS REIZEX 2V T ¢
DECER DB I E LI h, VT L —F—L LTRD LN DR ITE OO R, Bk
KFam, BWVHIEEEZR ERH T D0, T XCTEMET LOIIFEEST, ISHEITN LTy
FL—F—DORENRDO LN TS, B A 4 E2REPLE Ly v FL—F— 3 DOREEK
MIVPA—F—ThO, BORHOMRENERINDISHITIIARME TH D, LLENG,
R MRRE N Z U EEE T ARVWELS Y v F L— g URHEHZEB W TT B A 4 i kv
HHTH T L= —HRET SN TWD[1], AR 2 IXEN R, (b EM 2 AT
HH—F v MEHZHEH L. Eu i1 Y3AL01 (YAG)[2]. Gd:ALGazO1 (GAGG)[3]. LusAlsOpn
(LuAG)[4) R D> o F L— a URHEDORHI 24T - 72, FFEOH T Eu I GdsALGaz0p 23X
y AR 7208 U 72 @ W SR AR S (Zean=54) 2 L. @\ E(36,000 photons/MeV) &2 H T 5 Z &
N FEROPTTRLESH L FL— g VIRHBICENTH D 2 LDV S -,

AT TIX Bu IR GAGG > > F L—4% —OMREm L2 B E LT, 825 AlGa tbkx=H 75
GdagsEuo 15ALGas.0n (x=0, 1,2, 3, HEFEHICOVWTHE L, INHOEERY T E T —
TA T AR TIERL, KPR o TF b—3 g UREZ I L 72,

Fig. 1 IZ/E#R L 72 GdassEuoisALGas.On (x = 0, 1, 2, 3, 4) HifEfO X #REHr % — 2 5R-7,
Gdz 35Eu0.15A1Gas,012 (x =10, 1, 2, 3) IZBWTIE Gd3ALGa 0, DY 77 LU ARZ— 2 LR —
7 In—E L72, GdassBuoisAlaGaO 1 (2 W IR FEGR S 40, T —F v MEIEDORE L2 A T
SRy o 7=, Fig. 2 12 GdassEuo1sALGas.On(x = 0, 1, 2, 3)HHKE A& OH D BisGe;012(BGO)D
B1Cs MRPFIT L B T >~ BRIBEHRE D SV AP AT MV OFERZRT, W OY T D3
&1 BGO % LRIV | GdassEuosAl;GaxOrn HLfE A2 i b iEi v 41,000 photons/MeV DFE St %= AT
52 EEHER LT, FEROEHNICOWTIIREY HICHET S,

Gds AL Ga0,:Eu | ' ! ! ! 107} D aiAlgeo : ‘, %]
N T | SO NN HALGLORE 5.0%
. | Gd;Al;:Ga,0,:Eu Gds(l O,-:Ei <\(j "
= :GaOyo1Eu 5.0 %
= . N IR A " e BGO,
z 2
2 | Gd:AlGa.0y:Eu L &)
] ahed i e A h
= 1
| .“; " N 10°F
Ref.(Gd;ALGa,0,2)
L all | T N | I | a 1
10 20 30 40 50 60 70 80 100 200 300 400 500
2 0 (degree) Channel

Fig 1. XRD patterns of the GAGG:Eu single crystals  Fig 2. Pulse height spectra (y-ray irradiation from ¥’Cs)
of the reference BGO and the Eu:GAGG single crystals.
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[1]1. Seferis, et al., J. Lumin. 151 (2014) 229. [2] T. Kunikata et al., Radiat. Phys. Chem. 216 (2024) 111454.
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Ho M Csl BfERD L U F L— 3 VT
Evaluation of scintillation properties of Ho-doped Csl single crystals
FREWMK OFEBRA, EBE—E hAXH, EkE FOERA, Rz
NAIST, °Shunta Takase, Keiichiro Miyazaki, Daisuke Nakauchi,

Takumi Kato, Noriaki Kawaguchi, Takayuki Yanagida
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VT L — X EATURRR 2 BRI EEAL - IR - SRS v o TR T AV F ST Ic BT 2 R T
Thh, EBFE-tF2) 74 - HEEE - FHAFE = 2FORSHREHS B ICRIH S Tw 5, REW
HAHECRNET DL v FL—2TH D TIHRM Csl FEWREEERL [1]. K2 X b CofF8nA[gE
THOPNHPCHHEINT VR EHH, Gl vFL—&BHe LTHYETHEEE2bN5, &
NETIEI - AR TR T B v F L= 2GRS I N T B 0, ERAMEIR TR T
5y v FL—2DMEFNIV v, FERISCITERES CBHINE F oL v a7t oXRIBES
Th 2L CEFRMMA~DOBEBERERFH N LS, BRES CTOMEBFHIP AL A A A= v I~
DICHMBHRF I N CTE Y | BRI CHRAT 2072y v FL—2 DR RDLNTWVWE, ZC
TR TIRIEIRNFN Y v F L — 2 %R T 2 XL, Gl 2R L L GERITHRILEE R T Ho 2
MU7-HREREZREET ) vy O BICE DERL, 74 v 34 ® v 2B X OGRS R 0 FF
fitti % 47 - 7=

Figure 1 (T Ho @/ Csl HiffihD X fRIAFFRFDFEN A <7 PV ZIRT, T XTOH Y I AiCHBNT
990, 1200, 1320, 1490 nm ffiEic v — 27 2@l I iz, Bl o6, chbov—2i3ZnZ i Ho''o
SFs—13, 16’5, 38,15, SFs— s B ICHR T 5 L FE 2 b4 [2], Figure 2 1< Ho ¥ CsI Hif D X
HRUGERTIRE DI A 2 R 97 3 X C OB E RO 2R & . 1 K D8RI X - TR
Bld 2 EBTER, BONIMERTERIT 890-1757 ps TH V. Thid Ho* D 4f—4f BRIk
2EEZOND 3]s AFHETIEZ + P4 vy REFEIC 2, EICH 2B L 725 B RE
PHFEL-DTHET B,

I ' 1 ! I ' I
— SFS_’517 5164)5]8 .
0.5% t=1757 us

Intensity [a. u.]
Intensity [a. u.]

L 0.01% |
L | L

800 1000 1200 1400 1600 0

Wavelength [nm] Time [ms]
Figure 1 Scintillation spectra of Ho-doped Csl single crystals ~ Figure 2 Scintillation decay curves of Ho-doped CslI single
under X-ray irradiation. crystals under X-ray irradiation.
<ZE >

[1] P. Schotanus et al., IEEE Trans. Nucl. Sci. 37, 177 (1990) . [2] F. Chiossi et al., J. Lumin. 203, 203 (2018).
[3] B. M. Walsh., et al., J. Phys. Chem. Solids 67, 1567 (2006).
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A Eu #9000 LiBr BEiER Y F L—Z OB
Development of Eu-doped LiBr crystalline scintillators for neutron detection
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NAIST, °Keiichiro Miyazaki, Daisuke Nakauchi, Takumi Kato, Noriaki Kawaguchi, Takayuki Yanagida
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RO PP RIHERITE X 2 U T 1 08 AWERES, BORERXIRICK T 28REE=4 )
7. ERSBETHARINTVD, TIETHMEFRRESRICIT. He ELBIRHEE A7 RiteR & LT
RSN TE T, LALARRG, FTF He W AORBARMER S THY | ME1AEEL WD (1],
Z DT He HIFHEE OB L LT, THEFREMA Y F L—2 ORFER RO b s, Hik
TR FL—=2ITRD BN DRSOV R, K& Valyth, REWHPEFERTERE, S
WEFFES (Ze)/2 ENZEFT BN D, £ TARIZETIE, LiOoEAENL L, filiii Th 25 Lil &
D Zer H/NEUNLIBr ZfE4 & LTHEH L, Eu i LiBr iR 2 RE T ) v O~ RIS K O IERIL,
TF M IFR R REY T L= g VRO 2T 12,

Fig. 1 (CHERAN3S KOV Eu W40 LiBr ks D X R T T FL—a VAT MLVEIRT,
T RTO Bu IR > 7230 T 440 & 550 nm (SRYEABLII S 417z, 440 nm OFEHITBER D Eu ik
M7 NTIVANT A ROBHPERLIFEALLEFRLTHY [2]. MIRMOY > 7V CTHEHBII S e -7 2
END | EuP O 495d-4f7 (5Syp) BREICHIRT S L E X bvD, F72 550 nm DFNEIE, RO T
LIZBWTHBIHI SN2 0, BIMOXMHETH D EE X L5, Fig. 2 12 Eu USHN LiBr Bk i
DX BBF T TOL o FLU—a iRz R T, 3 TOREERBIT 2 iy OB ORI

VRl E Tz, BRI BuR O MBI R R EEL T D Z L v D [3]. Eur D 4f%5d-4f7 (8S7) ERIC
kT D, ERBORSITIHMOXRMEKRTHDL LEXOND, AERTIE, BOHEAE T TORLER
PELSMZ S 74 MRy B R o o F L— 2 & LT oMkRE b FHE L 72D TH
ET 5,

] . . ) E\\\ 0.003% t,=1.2 us 12—18 6 },lS"

=l 3
21l < 0.01% t;=1.2 us 1,=19.1 us’
: | 200 300 “M\J[) . S‘EJ(] 600 b ) v " _— iy =3
= L ) _ _ _;
2t 5 0.03% 1t3=1.5 s 1,=21.0 s 3
=4 = .
0.1% 1,=0.5 us t,=39.6 us 13
A l LA . | L —— . | . | . §
200 300 400 500 600 0 10 20 30
Wavelength [nm] Time [us]
Fig. 1 Scintillation spectra of Eu-doped LiBr single crystals Fig. 2 Scintillation decay curves of Eu-doped LiBr single
under X-ray irradiation. crystals under X-ray irradiation.
<BHE k>
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Tb M Sr2Ys(Si04)sO: M U F L—2 (28115 Th BEKREN
Th-concentration Dependence on Th-doped Sr2Y3(Si04)sO: Crystalline Scintillators
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VUF L FTEHERSS RO = XX — 2RI L, BIRAICES ATHBEIR O~ E AT E D
BHIETH D, Vo FL—XiThmtsmEEAGDEL LTy T L—rva VR EERES
AR L RN 2R RIS RTRE & e D, BRI L L CHFE W E S X M=
Vo — Wi R ENFT bid, TRE A MEEE & 2D SnYs(Si04)s02 ITHE 72 EW) - {LFHY
BREMEATHIENDEAMELE LTHEAINTEY, SESEm R Le L
THIN L7z SraYs(Si04)602 DHFFENHIE STV D [1], —FBY v FL—r a VFREICEET 5
HWENDH DN [2,3] TIEEEIFHEIIH O NS TWARY, F 2 TAIZETIZ, B85 Tb i
INIREED SraYs(Si0a)s0n A ZEH L, TDO 7+ M IR vV ARSIV U FL—ra v
KM DT A 1T > 72,

Fig. 1 {2 Tb #SHN Sr2Ys(Si04)sOn Fiift D X BRIIL > > F L—3 3 AT bV &R, HEDOFR
B — 27 23 380-620 nm (B S, TS DOE—7 1L T 0 4Af4AFERICERT S L& 2 6N5
[4]. Fig.2 {2 Tb i Sr2Ys(Si04)s0:2 il D X MR > > F L — a3 iR 2 7R3, 2 TOR
RIS B A bR & 2 By OB IS, O 1B L O 2 iy O
RFEEIT, 2N ZENEBELZ 1.0, 45ms THY |, o@D AT ERICEKT L EZE2 61D [5].

T T T T T T T T T T T T
[ 20% Th

20% Th ;=1.2ms 7, =5.0 ms
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10%Th 7, = 1.3 ms 7, = 4.7 ms
,M\ 50 Th 5% Th 7 =1.1ms 7,=4.7ms 3
T 1%Th 7,= 0.7 ms 7,= 4.3 ms
1% Tb

05%Th ;=0.8ms 5, =4.1ms

9 i ™
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NN, o =
| : : : S .
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Fig. 1 X-ray-induced scintillation spectra of Tb-doped Fig. 2 X-ray-induced scintillation decay curves of Tb-
Sr2Y3(S104)60; crystals. doped Sr2Y3(S104)s0; crystals.
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[51Y. Endo et al., Opt. Mater., 152, 115524 (2024).

© 2024%F [CRAYEER 02-023 25



16p-D62-16 BSOS AMIELAHELHHES BETHE (2024 KHAVLEN2RIBEA VS 1Y)

Y UF L3 HRGRE MO ERERE
Basic study of scintillator-type nuclear battery
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UF L= THENERDO—FETH Y . BHEBHRO T R F—ZWIN L, £ ORI L Tz R)L
FIUS U BN LR THEEL A L T D, ICHIZZIRICDI> T, ER, X207 1,
BIRPRA, BRELFHI, FH - BRI RS, BCEIZBA R, o F L—Z OFT- RO —>
& LT, MAHEM (RI B, 7B E b)) BET D, BERHRO TR LF — %2
BT 20 K0 | BEABNNBEBLHRE . W OO FARREINTVD, b0 9
LOREAMIIER T2 & K L T AR STV D, — 23 HEARR S (SIC 7R L)
THFRRZ I L, EHENICERICERT 2B (1] &, Yo F L—2 TH##E B, v T
L= g UHTICER L, ENELEEHFE T (Si KGEMZR L) TR CERICAHR L, ¥E
TEHATH D 2] KERICBVWTHIEE, Y F L—2 2 AW REROWEN 2 Sh b
5513, FRICHUR BRI OB AR L 72 5 TV D EMBENCE W TIE, & B TR &F7ex4:
Lo TnD, £ TAIFIETIE, v F L—FBESERA~DISH 2 &I, BonDv v
FL—2 2B L CHEBERFT 21T 72,

WEEMRE L LTITRD Si 74 4 A4 —FK (PD) Z®EL, v FL—& L LTI, Ce
BN LYSO 0RO A4 ME, F721% Si-PD O RIKEL Th 5ROV THRIETH v F L —
X (4FsEE CIER) BN Lo, SIS L CIEmROBERIE CH L 77 7 407 (*Y'Am, 4
MBq) BELOR—FHJR (°Sr, 1 MBq) #H\ =, 2hbazv > FL—XOHE EICEEL, AL
e FlL—ra % Si-PD THRIBL, O E2 RO E a7 XA —4%(B2985A, F—H% A1 1)
THAIE LT, BaT o A—=2T Si-PD OBz LT/ A ALYV EFHi L, FEERD ) A4 X
LoUL LD bR E WA ICE BN CE L Lz, ix v v FL—2 2T L2 & 2 A,
KONOTIAEL, Ce M LYSO (P T /30) R0 Ce I YAG (7 B 5% T.3), Ce I GAGG (#7
AR 72 EITNZ, IR Zn0 ZHE T I v 7 2% MIRRETIERLELON L BESE
MHTE -, BHETIHESRETERP o bDE2ED, —HOEHBRF ORI L THRES
5.
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[3] BEAS #1ED, o F L —Z WO EAX RIEMOMSE, 5 71 BEISHYEL S/ T T
s (2024).
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Scintillation properties of (n-CH3PEA)2PbCl4 crystals
FRERK', REXEI?2OFEM &', s BX' fR X4 B @'
FEFEM 2, Mgk E' A0 €0 A g
NAIST!, Akita Univ? °Itsuki Wakabayashi', Keishi Yamabayashi', Daisuke Nakauchi’,
Kai Okazaki!, Naoki Kawano?, Takumi Kato!, Noriaki Kawaguchi!, Takayuki Yanagida'
E-mail: wakabayashi.itsuki.wj7 @naist.ac.jp

VUF L —Z TR — DRI A RN L, BB A BT HEEARTH Y | S #E
AR S TS, Y FL— &i%ﬁm%Lf%w%mfkb A ZE - £ %= 7
A HRA - I FERIREENRT 5N D, BIZERA A=Y 7RI 2 5E T b E iR
MBI E DR MEEED RO B D T2 BV va i FH z’»zg& éhéo B DR ATTZ
T TFL—HDOOEDIZ 2 RITAIES 0 T A A MULEMNS D, Y bW T2k
JCHIIZEA CIAD BTl 713 3 IRt D &AL 0 & = L F —8 4 fE R & < | bl 123 BVig
HELIZ< < [1]. BEHFSEEZIT o FOEENE < 0 SiRE N OmEmER AT H/DL 2 &
Bk D, £ 2 THX L 2 IRTCORGEEIE Z 479 5 PEAPOCly <1 7 AU A MULEWIZER L
TR ZITo C& e, AMBENICERELEAT S L, BRENIKE FELRNEL, BEFH LA
DENRNFE SN DT, SR LW EEFEM O OFEHN A EN LD [2]. U E
~OEBPILEADZ NINm 7 nRICED DO THY | ZOMOERIEIZ OV TORAEIL 5
AT TRV, & 2 TARMZE TIIN B UVBRICA F AR EZE A LT (n-CH3PEA),PbCls (n=2,
3,4) fEREWIIETER L, 7 4+ ML 2B 2 28 L OX -y BUSERHEIC W CREMi 21T - 72,

Figure 1 (Z/EH L 72(n-CH;PEA)PbCL FE D X MRFFL v v F L— 3 VAR ML ERT, &
TOH T WAZFENT 450-700 nm (2 H AR T (STE) OFfEEICHRT 27 1m— R30k
v — 7 BBl S 72, Figure 2 IR TOIX X BFFEE T v FL—ra VEHRETH L, 5 %ﬂf:
4 C ORI LB IR R K D 3 2 BRN T 2 By OB O T T 5 Z &R T&E 7o, &
VVERS I STE DTG EISHR L, BV DRI, KRIMGFEE iR 75t % @Wlﬁ%t

WCHORT 2 Th o LEZBND,

- T .),J””“‘”"VML\ ' . 1= IRF + Aléxp(-t/rl) +A2exp(1ﬂrz):j
= [(4-CHSPEA);PBCI, . E E
sp i — P (4-CHsPEA,PHCI,
2 S F A “q
§ r(3- CHSPEA)ZPbC|4 e g A NM"'W,«M 1\ S, E (3 CH pEA)ZPbCLh
2 Hipmiapineny o ] 2~ S———
5 2§ .
g WMM < g (Z-CHaPEA)ZPbCI“;
< i - F e v AWy
£ F ¥
Z |PEA,PBCI, - VAR LSt ikl
300 400 500 600 700 0 200 _ 400 600
Wavelenath Inmi Time [ns]
Fig. 1 X-ray-induced scintillation spectra of (n- Fig. 2 X-ray-induced scintillation decay curves of (n-
CH3PEA),PbCl4 crystals. CH3PEA),PbCly crystals.

[1] Y. Kawakami et al., Appl. Phys. Lett. 69, 1414 (1996). [2] S. Matsuzawa, et al., J. Lumin. 270, 120547
(2024).
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17a-B5-1 BIEEGAYEL AR LB RS HEFBE (2024 KHAVLIEN22B&AV 1Y)

it FREA Ce &0 BPO~AIPO3):-CsPOs TS AL U F L—2 DA%
Development of Ce-doped BPO4+—Al(PO3)3—CsPOs3 glass scintillators for neutron
detection
RAEKBRT, ORAI B EE 23, )X shill, BEK 8, &H £
Tohoku Univ., °’Ko Hasegawa, Akito Watanabe, Hiroki Kawamoto, Yutaka Fujimoto, Keisuke Asai

E-mail: ko.hasegawa.t3@dc.tohoku.ac.jp

[ 5] 4, hrET-EHINCA H SN T X 72 3He H A DRGB G A 52T, 3He HBIFHE 20+
DRSS ORI R IN TN D, ZOF N 7eEmiE LT, BT SOSH i Ag & O Q i
DRESENDIBHEEAREE T LI B EH Y VT L—X B H# Lf:#%%%%bﬁécf%né. L
ML, YR EHKTOMEIE LTEIRTH DV F U LHT TR, @ik OvEtick
HWOREEER DO KRR DT DBELE VST REDBRDHY, FTLZOFEITCHD UV F AL, Y 7“17—&
AF Ny T =R L TOREHEKRIZHEND, 5% S bR oMEOEmENTHEINS. 2T,
VRV ERC A E L DR E LT, KV ZHTHY, Li L0 bERYE IR ST EFE DO K
XTHED B IZAER L. ABFETIE, B EAY VBRI T A TH D Ce I BPOs+~AI(PO;3)s—
CsPO; W7 A%BH L, ZOEEBLIRV T L—a UEEZRAE L.

[ 32807 ¥ EEHT I, BPO4 - nHA0 (78.9%), AI(PO3)3 (99.999%), CsH2PO4 (99%), K U8 CeBrs (99.99%)
AW, Zh b EFNZFH BPOs nH,0 : Al(PO3); : CsHoPOs : CeBrs=0.5:1:1.5:x (x=0.2,0.3,
0.4, 0.5) DEIGTIEA L, HEZEH 1000°C TR, KR Tam L. Znailkl e LT, Xt
JECFE . (XRL) A7 b, 22Cf ZHPEFIRE L7c VA Em A~ M RE L. foeﬁ
HPETRROBGEM & L TR =F LT ay 7 2R L. £, EREEIOREERHIC
HRD U F 7 5T A (GS20, FE A : 6000 photons/neutron) T channel fiE % Fifgs & Lf)ﬂl/\t.

[#553] Fig. 112, XRL A7 k&9, [RALZ bAHIZiE, 350 nm (T2 B — 7 & FFo%
HAE DT B A, B HRIIEL T Ce¥ D 5d-4f BRI K AR EDOBUN D] & )T /e - 72, Fig.2 |12,
20 - BREHNC )T 5 2V AR AR MV E RS, x=0.3 2R EREHZ B W TRV -
ROE—7 PRSI, M5%AT T AT RN EZ AT 5 Z LaVRm Sz, 72, GS20 D
B— 2 F v RN E DHEIZ KL o> TRIBLZREEIT x =05 IZBWTRKERD, ZOMHEIT
390 photons/neutron TH->7=. Z 9 LT, Ce Il BPO4—Al(PO3);-CsPO3 4T 7 A D+
FL—& L LTOIRHAREMENFERE S 7.

—_ 1000 3
= x=02 ] —— GS20 (gainx1/5)
— x=03
£ x =04 ] ——x=05
£ x=05 100
2 £
T 3
N O 10 4
E =
2
=] 4
z

............... ‘ 1 -
300 350 400 450 500 0 200 400 600 800 1000

Wavelength [nm] Channel [-]
Fig. 1 XRL spectra. Fig. 2 ?Cf-neutron-irradiated pulse-height spectra.
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HREFEN F L—F y-Cul Bikk i DKM & ORSR T A
Water and UV light resistance test of a red-emitting scintillator: y-Cul single crystal
HEA . JIABLEE, B EN RAEKRBET)
°Yutaka Fujimoto, Hiroki Kawamoto, and Keisuke Asai (Tohoku Univ.)

E-mail: yutaka.fujimoto.c3@tohoku.ac.jp

[#=1]

RER 72 R A B - ET 2o —o2lz, v FL—& Lt o ElAG bR EER
BN T oD, —f&IC, ZoXterHidid, @ SN ERIRCTORE LTZEEN S HET
HEEPMT) WO, £lo, £ OREBER RHEBDY 300450 nm THLHZ b, Thb
EHABEDEDLY T L—4 b, ZOWEBERTEET AMEISABINISGRIZN S, Lo L
LI, WA T A A=V 7R, KK OKGEMBPEIEIT OF I N, Si RO 7 4 M7 A
F— RPD)YRT T =7 4 F ¥ A F— F(APD) 7 & DF i K H15(500-1000 nm)iZ gk 4 5>
BRHAR R E LR Z BETns, 22 THald, PDX° APD & DR~ v F o 7 BAF IR G
RNBOFH Y o F L — 2R EEM LT, TFERAIE, 72 b= M) VRN OER LT3 T
LSBT IRV T, TR R —YEAL O ORI A R L. 1¥7Cs-662 keV D >~ il
R T/ 80,000 JoF MeVIdDEWL »F L— g RN EAER L[], AWFZETIE, Uik
YFU—F OEREORGEE LT, MiKME & OSESMRIT I O FEATG 21T > 72,

[FEBRNE & B 5

FHIA O y-Cul B IL, 78 b= N U A EZEBICA W FRAER GBI L0 ER U, Wik
PEOFHIIX, A7 U 2 —EHUC AN TZBMAKIZHBI 2R L, 1 KRR L2 DIz On Ty T
L— g V@AY BVERE L, Z OB OWTREE L 72, AREORIEEIRIZIE 22Am O
59.5 keV oA Lc, K 1LICHE@EmASY MHEORRZ =T, EHbH b 59.5 keV D
Ve RUTER L7 EWRIN B — 2 5% 80 channel
fHEICHER STz, ZOfREIY, D7t b
1 REIAREE, KICIR LIS BDNTIX, v F L
— g VRERBEOKTIZALT, Bk
WihoHZ ENREE N, UL, fEmosE 10" .
DI RBRAENT & &b —E L, ki ==t
%9 % 3 v AR O R B2 /)N & 0 (~0.00042 ,

].0 T T T T - =
9/100 ML@25°C) = & N R R BR L HER S D, 0 200 400 600 800 1000
PH channel

Fig. 1 Pulse height spectra of the y-Cul single

1074 =  before
after (in H,O for 1 h)

counts / channel

2 3k
Y. Fujimoto and K. Asai, Jpn. J. Appl. Phys. 62
010605 (2023).

crystal before and after water immersion.
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AuFY —SFBARASRIZETEHSOF T+ FILERyEVR
Radiophotoluminescence in Au-doped soda-lime glasses
RIEKBRT ! CliA shid !, BEA 81 EH EN!
Tohoku Univ. !, , °Hiroki Kawamoto', Yutaka Fujimoto!, Keisuke Asai’
E-mail: hiroki.kawamoto.c7@tohoku.ac.jp
(5] ZVF 74 PV Ix U A (RPL) &I, BRI K 0 B S LD 87 7 el
(RPL Hu.ly) OYEEEIZ X 8B Th 5. RPL GREE XV E IS5 L CRAIZICEIINT 5729
FEATUREF OB L L TRIA STV, 1960 FEAGBIEE T, RPL iEA =<3 HRIRM Y
B TT T APMENRIE S BREFFOF L LTHIRSATWD. YEKBFREFEHW LT T
WD Z &I, SBIINY R T A DB MR A R T & & B IC RPL M EIBAFS DR E L & L
TWDHZEHRLTWD. £ TAIZETIE, Hr#l RPRL MBI Z B L LT, & FKETHET
HDHEITER LIz, BIRINY — X AIKHT 7 ZZEBT D RS X 287 72t i O BLH 23
MEINTWDT2D, Fex I ZHREAMEIO RPL &G ~DISH 2 M T 5I2E 7. AWFFETITHET
BLRPL MR BB OBRZ BR & LT, @IRINY — ¥ [IKAT T A28 5 RPL Fth & J8# L=
[Z2BN%] SiO,, CaCO3, NaxCOs & OF AuCls - nH,0 DRy R#IEZE AV T, 69.38i0,-9.9Ca0—
19.6Na,O-1AuCl; 4 7 A Z il ArmiEIC L0 FR L7z, 30BN X #t 4 1-1000 Gy FRET L, A&
2B B0 (R 330 nm) K OVBhEE A

ARV (KR 810 nm) AW L7 wi A Teowee ;

[ & 551 Figure | CHEROTIE A2 w| o Ese 2y

b DB R, RIS T, fw) [ ggi_(;
300-320 nm OFHE KT 650900 nm DEF S M
wOREMRA BN S, s R O

L, COREROHEBIGORERES |
NTVD. CRLOFRNS, MY =6 |
K T A\34 D Bk % RPL Hul> & 4% RPL o gm0
#EUDZ EARE T, Figure 2 12 650-900 Fig .1 Dose dependences of the photoluminescence

T BT B R EE DR R R emission and excitation spectra

RPL 381X 100 Gy F CHEEIZ R L TRAIIZICHY ’ :xzz Y- 13Taa e
MUTe. 72, 30 BEICHESOTE BRI % oo | TR
TR 171Gy THDHZ LMD, &MY =5 g ot
FiIK AT 5 A O FHRATRE A AR RAET L 1.71-100 2 om0 | o
Gy Th D Z LMotz “ 100000 | ,,‘

[ &% CHk] [1] M. Eichelbaum, et. al., 5 0 e .—‘tr—:r,r'—'—"—:‘:‘—.n—.;———‘—.—‘—m.—.;

Nanotechnology, 19, 135701 (2008). 1 N Dose [Gy] 100 o

Fig. 2 Dose dependence of the emission intensity
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o BREAR ERIVEFERD Y U F L— 3 VT
Evaluation of scintillation properties of spinel single crystals for a-ray detection
FHEKX!, KRBREWMK?2 M3 B FEBAR' mHER’ Wk E>2
A Kot 2 A0 #6832, HIE @2
Utsunomiya Univ. !, NAIST ? °Yuma Takebuchi!, Keitaro Tezuka', Kensei Ichiba?, Takumi Kato',
Daisuke Nakauchi!, Noriaki Kawaguchi!, Takayuki Yanagida'

E-mail: takebuchi@a.utsunomiya-u.ac.jp

PERD o BIRHZRTIT IS Ag USHN ZnS BRIH SN TV 5D, Ag iR ZnS 13V REZ Fio
—HTRGBIMEITH Y | RIIERRNE WIS D5, ZOTDENBENMNEFTT D o ft
Ay v FL—2 OBREBRD LN TN D, A ERNMACAEDIEE DI RHEHRRITHE O & &
LYy FL—&E LTHZERMEITH Y | FATIFEIZH VT MgGax04 35 £ T ZnGay04 D vy H7FRGS
TTOYrFL—ya VEERRESN TS [1], ERED A XL EMITEZN R FHE 50N ZnS
CRBETHY, o AT L—F & LTCOICHICRFORME & 5, E7oho A exbsE
MIZBNTH YT L— g VEERRT O KN D B, ABFZETlE MgALOs, MgGayOs, ZnALO4,
ZnGa)Oy At ZER L, HFEB IOV F L—v a VEEOFHl 217> 72,

X 112 MgALOs, MgGayO4, ZnALOs, ZnGaO4 HifEED X Ak v v FL—1 3 VAT K
N, KV T EEEL 380, 400, 300, 350 nm fTITICEESE RIEHIK & B 2 HiLHFL
v — 7 &5 L7z [2], £72 500-520 nm fHLICAHH TH S Mn? sk EZE X b8 — 7 2 82
L7z [3]e 21285 70D M Am @ o SRR T2 T 2V A EE AT MV Zmd, &4
VTR 2RI e — 7 R L, MgALOs, MgGaxOs, ZnALOs, ZnGarOs HLfEfh D5 Bl
ZEH 200, 4300, 700, 5700 ph/5.5MeV-a T 72,

jry E T T T T T T E
g —— MgAl,0, —— MgGa,0, — MgAL,0,x10 —— MgGa,0,;
£ —— ZnALO, — ZnGa,0, — ZnALOy*5 lelga204 ]
S, BGO (7 Cs-y) |
z 2 E
.8 Ol
el
E \
= \\
E ill” ’ . I . I ?.’L“.T ol

200 300 400 500 600 400 600

Wavelength [nm] Channel number [ch]

Fig. 1. X-ray-induced scintillation spectra of Fig. 2. *Am-a irradiated pulse height
spinel single crystals. spectra of spinel single crystals.

2 3R
[1] A. Bachiri et al., Opt. Mater. Express, 13, 1345 (2023). [2] B. Jiang et al., J. Appl. Phys., 124, 063101
(2018). [3] A. Luchechko et al., Opt. Mater., 78, 502 (2018).
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Ce:N20-Gd203-P:0Os HS AD L U F L— a3 VFEICEIT S
R R
Composition dependence in the scintillation properties of Ce: Na,O-Gd»03-P,0s glasses
HREMX' ELH’ FRAHGXCME BE' BF XB' AW XiF?
Bl $5h°, 1@ # ', A &z’
TUS.', AIST.2, NAIST.?, °Chenyang Wang !, Daiki Shiratori!, Hiromi Kimura 2,
Akihiro Nishikawa *, Yutaka Fukuchi', Takayuki Yanagida *
E-mail: 4324507 @ed.tus.ac.jp

BHEEALE N T3 BRI EZ 2 —7 vy P LAy v FL—2DIRE AL IIHERTH B

L BRI o 2 P AEL, BIELH L WA REICHIBA D 2 RO REEET S, IR
ICR LTy AT AMBHIEN M TEZE LTV 3 2 b, HRICK > TikH 7 2B ER
THDE—Tj IRV FL =X RNELCEHEIHMDZNIHANTRC R EDREAZIAZ T
Wb, ZH LZEEED T LA 7 A —%HEE L., 4 1E NaGd(POs)s 777 AICHEH LTzo M4 7
ZICHEWTIE, Ce ZEM L 7ZBRITH 1100 pp/MeV FEEDOE WRNEEZRTZ EBHL 2 LR D,
BRI AT O FEE AT T L7z, ABFZETlE. NaGd(POs)s 7 7 A D Gd & P o &HL
ZAEE L 72, NaGda2-9(PO3)as (x=0,0.1,02,0.45,0.7) 77 ZREZEH L, 20X ¥EE LW
PvFL—oa YRR FHEL 72,

M1 X BTy vy FL—ya v A7 bAThh, Mo GdP Lo R 2
T AREEH L T2, GAEAEROMINICX Y, v — 27 EIREHREY 7 b3 2 HA2 8]
HE i, FHEEIEx=0D L FICHRATH o7, K213 "Cs Dyt (662keV) % FHWTHIE L
7GR EI D ANV R EAR T P ATH D, FERBBPHAITH 5 BGO HifE GO NERIN v — 7 {7
& (~8600 ph/MeV) ZHHEL L KiAKIONE RN — 27 & DNIED O FLEEZ R L2
2, x=0 DK TR O FMORENELF LI, T OMEITH 2000 ph/MeV FRETH 72, AAEHT
X, MR DB BIC K D FFENFE - o F L—v g VEREO B IOV CREIC ST 5,

— 3000 - . - T 10° . . . .
‘g — 0.5Gd-4.5P — BGO
i ——0.75Gd-4.25P | 4 ——0.5Gd-4.5P
£ 1.0Gd-4.0P 10" | ——0.75Gd-4.25P ]
S, 1.1Gd-3.9P 1.0Gd-4.0P
22000 — 1.2Gd-3.8P 3 — 1.1Gd-3.9P
z =10 — 1.2Gd-3.8P
2 :
(=]
= C10
£ 1000} -
=
= ‘ ] 10!
Q .
n [ 100
300 400 500 100 200 300 400 500
Wavelength [nm] Chennel number
Figure 1 Scintillation spectra of Ce-doped Figure 2 Pulse height spectra of Ce-doped
NaGd(POs3)4 glasses with different Gd/P ratios. NaGd(POs3)4 glasses with different Gd/P ratios.
© 2024% ISAMEFR 02-030
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SPS ;&I & % Eu:BaFBr EXMEELS I VI RD
FRES K UERERFE
Optical and Photostimulated Luminescence Properties of
Eu:BaFBr Translucent Ceramics Synthesized by SPS
ER, RREWMK?, £RIK3 OKF X&', ik E2 #R @', Hb KA,
A %3, 1R X2 A0 #82 9\ /22
AIST ', NAIST 2, KIT? °Hiromi Kimura', Takumi Kato?, Takeshi Fujiwara!, Masahito Tanaka',
Go Okada?®, Daisuke Nakauchi?, Noriaki Kawaguchi?, Takayuki Yanagida?
E-mail: h.kimura@aist.go.jp

BERAPEFOCAR L IXAFT IR O =L F—D— 2 ER L, T O®RIEHIEIC LV I (PSL) ¥
LWE T %, PSL IREIIASTST#E & HFIBIRICH D70, AT S BREFHOA A—D
77—k (IPs) OFF & LTHHINTWD [1], FIZ Eu ¥#Si0 BaFBr (Eu:BaFBr) Z#X— 2 & L
TR RMEHOE AR SO XN R MRS K OVPSL E A2 7R T 720, & L7 A L AR IPs [ITHV S
TS, ZHAET IPs HOENERITIARIEC TER SN2 REZ AV TV, T4 TIEAE
7T A= BifGE (SPS) VEICE VAR L&t 7 I v 7 A O G IESRH EHERE & Hik L T
BAF7e PSL Feth 2 A4 5 Z ENWRESNTND [2], £ 2 TERIFSETIE SPS #£IC LY EuBaFBr
BT I v A& L, R KU PSL FfEa i L7z, £72 EwBaFBr Ot 7 3
v 7 ZEITHE IR Y H L2hR OBLRD) IPs D EREEALIZ D723 % ATREMED @,

Fig. 1 (& X #1281 D EwBaFBr & YeEE 7 2 v 7 2D PSL £ L OHIIE A7 ML &R
T 450-650 nm FHEOFREE FIZF T, 390 nm {012 Eu?* @ 5d-4f Rk D 7 1 — R7g PSL
ALz [3]), EAREALY FE 500 B3 ETN600nm [T —2 A F L TEY, ThEi
FF)BLOFBO)FLIZERT LD THL EF 2 HID [3], Fig.2 IZH A L7z Eu:BaFBr 35 LY
kD IPs ORFEINE R Z 77T, 0.5% Bw:BaFBr @ PSL IR ITMEICR L TRIETH D Z &0
e S, RO IPs KV EBETH D Z EZH LN Uiz, AHEE CILEFERESCT N A A Ff
PEIZOWNT Sl 21T > 72 DO THETHEEIT D

-; [ T F(F") :;enter F(Br)‘ center 108 i T T T T ™3
S, [ OSL Stimulation : — 107 [ 2 00k Eu
>0 2, GF® 05%Eu
21 = 10 rz IA‘E-OOS IIE:L;( (C ial) 252 2
L [ . F u:ba ommercia :_'::” ’
g / SN £10°| e
= N 2 08 A
L \ 1 O 3 ¥ E
o K = ; .
or ’ NN £ 10° E
NI \ - 0.05% Eu™, ™ S
st \ / - 01%Eu “ DI} .. 1
Evf \ " 05%Eu ™. 101 b |
% iy = T 1 0% Eu ) 10° :" o R T
200 500 500 700 0.01 01 1 10 100 1000

Wavelength [nm] Dose [mGy]

Fig. 1 PSL and stimulation spectra of Eu-doped Fig. 2 PSL dose response functions of Eu:BaFBr
BaFBr translucent ceramics after X-ray irradiation (1  translucent ceramics and a commercial [P
Gy). (Fujifilm, HR-BD).
23 3CHK [11Y. V. Zorenko, et al., J. Lumin., 106 (2004) 313-320. [2] H. Kimura, et al., Optik, 157, (2018)
421-428. [3] H. Seggern, et al., Braz. J. Phys., 29 (1999) 254-268.
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FLIERUR) T —RRDOBEBEL & D LHRE
Structural Metamorphosis and the Photophysical Properties of Nano- and
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Scintillation Properties of Eu-doped AES (AE = Ca, Sr, Ba) Translucent Ceramics
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IR U TR o F L — 2 B SN TE RN ZOHTH Agisi ZnS < Tb iK1 Gd,0,S
LEORAL S T U —F IR WERE L R T Z 00, o MOXFMREHOY v FL—2 L& L
THWHNTE T [1], — 7 THAEIZ SR THRAME O SRR NIE Z 5720, MRk E TOR
BfEmBRDBNETHY, v TFL—F & LTORGHIRONTE 2, £ 2 THXIHMEIRTH
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AES (AE = Ca, S, Ba) OFW £ T I v 7 2MbERATz 2], AR TIIMET 7 A~ BRI LY
B LI BuiRINAES B T 2 v 7 ZADNFR LUV o F L—a URptE sl L7z,

Fig. 1 1T 0.05% Eu ™/ AES (AE = Ca, St,Ba) H/MEE T I v 7 2D 7 ML I % v A/
Wt~y 7 EIRYT, AR L72 EwAES (AE=Ca, Sr, Ba) 1% 400-600 nm DY FizBW\W T, =L
650, 600, 800 nm fFiTIZ 7 m— F72R3t e — 27 2@ L=, ol JOFEA~7 T
JUVTEIRIZIEER O Bu #81 AES BifE R & —E L, Bw:CaS 35 X T Ew:SrS DI HIT Eu*' 0 5d-4f &
B2, EuBaS I3KMIZERT DL D THD EE X HINDH[2], Fig 2 (THSHRES Fizks ) 25
Frth 7”4 BwdES (37 4 PV I Ry &2 X L RBROFEOEBUR S 7, ARRH T LRIz,
HFBRIOT U F b—v g URHEIZOW T HEEICHRET 2,
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Fig. 1 Photoluminescence excitation and emission Fig. 2 Scintillation spectra of the 0.05% Eu-doped
maps of the 0.05% Eu-doped 4ES (4E =Ca, Sr,Ba)  AES (4AE = Ca, Sr, Ba) translucent ceramic.
translucent ceramic.

2 3k

[17Y. Morishita, et al., Nucl. Instrum. Methods. Phys. Res. A, 764 (2014) 383. [2] P. F. Smet, et al., Phys.

Rev. B, 78 (2006) 035207.
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Dosimetric Properties of Tb-doped SrF; Translucent Ceramics
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1. F. Nakamura et. al., Ceram. Int. 43 (2017) 604-609.
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2. F. Nakamura et. al., Ceram. Int. 43 (2017) 7211-7215.

© 2024%F [CRAYEER 02-041 25



17p-B5-3 EESEGANELARELABRS BATHE (2024 £RAYLED2RBEA S 1)

BRI H TS EuFEIN CaO-Al.0s-B:03 5 A D Eu BEMKEME
Eu concentration dependence of Eu®*-doped CaO-Al203-B20s3 glasses for luminescence.
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M E R T 5L, TETT AT F L —F OENMTON TR Y . WREBE R T T A
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ENRWD, @R EEIXERE R BN ERET I TAL T L— 2 OFRBORMNH 5,
AMFFETIL, Eu #1 CaO-Al,03-B203 7 7 A @l GmiEIC Lo TE L, ToH B LU~
FL— g VR 21T o 72,
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Fig. 1 X-ray-induced scintillation spectra of Eu-doped Fig. 2 X-ray-induced scintillation decay curves
Ca0-Al,03-B,03 glasses. of Eu-doped CaO-Al,03-B,0;3 glasses.

1) Y. Nakabayashi et. al., J. Lumin., 266, 120283 (2024). 2) I. I. Kindrat, et. al., Opt. Mater., 77, 93 (2018).
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Evaluation of Sm-doped CaXz crystal scintillators
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A CBPRE R EORIICBIT DEEDTERIZHEND, O FL—IMBOFENEE D 5Ob 5,
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SINDEICTrTFL—F L LTRACHRFR 2SN TEAHARIRIEA TH D, Sm* b £z
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[1,2]. SmZIFARED HIEARIMRICTROIE N 2R 2 & 006 Si ROJERMHER MR RN L 0T
=LAzl OXMNEG TH LR TEBRAMERVGLIRIETOLTHD, FexlTH7oBN
iy & LT SmPIZFE H L, Sm:CaXo (X=CI, Br, I) #&fhz HEH 7 U v O~ AL TR B R EZTTO,
ZFOENBEIOY v FL— g VRO AT - 12,
Fig. 1 (2i% X #EHRGHRED Sm:CaCly 35 L OF Calp 5 i DN AT MV &R, EAE4L 740 3
F U890 nm T ICHE— D7\ — RZRFEEAVBI S 4v, Sm2* D 5d-4f 1B & L THUIEY /e A~ |
NERZ R LT D, CaCly 1Z—#623 34l & L THRTE LT ey, AR A RIEH & SmP 38 A3 3L
)T & > 7=, Fig. 2 121 37Cs @ y FRIBHT FI2H1T D Sm:CaCly Bk i OB oA A7 ML &R,
IR 72Ot RN R D ©— 7 MBI S 4v, FHIC T el L mx v F— e nd 2 & &
R U7, AR TIE T + bV 2B A ALY bL, SOEMAIE, BRI & OREREIC

SN THOFETRET S,
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Fig.1. Scintillation spectra under X-ray irradiation. Fig. 2. Pulse height spectrum of ¥Cs y-rays
measured using Sm:CaCl; single crystal.

[1] L.C. Dixie, A. Edgar, C.M. Bartle, Nucl. Instrum. Methods Phys. Res. Sect. A 753 (2014) 131.
[2] L.C. Dixie, A. Edgar, M.C. Bartle, J. Lumin. 149 (2014) 91.
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Dosimetric properties of Dy-doped Al,O3-SiO; glasses
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HRFF MRS, BAPHELSBREFE LCOIH B EIFTE 5, LnL, Ry A—FEEICo
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Figure 1 TSL glow curves of Dy-doped 10ALOs— Figure 2 TSL spectra of Dy-doped 10A1,03-90Si0O>
90Si0; glasses. glasses.

[1] Y. Wang et al,. J. Am. Ceram. Soc. 103 (2020).
[2] L. Nagli et al,. J. Non. Cryst. Solids. 217 (1997) 208-214.

© 2024%F [CRAYEER 02-044 25



{EFfEYE Ko.Cu(Cl, Br)siBRD Y F L— 3 Utk
Evaluation of scintillation properties of K2Cu(Cl, Br)s mixed crystals
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Fig. 1 X-ray-induced Fig. 2 X-ray-induced scintillation decay curves of K,Cu(Cl, Br); mixed

scintillation spectra of crystals.

K2Cu(Cl, Br)s mixed crystals.

ZE R

[1] K. Yamabayashi, et al., Radiat. Phys. Chem. 214 (2024) 111292. [2] K. Yamabayashi, et al., J. Lumin.
275 (2024) 120729. [3] T. D. Creason, et al., Chem. Mater. 32 (2020) 6197.
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Er #&h0 CaWO., s @&DiEFRN O U F L— 3 VSR
Evaluation of near-infrared scintillation properties of Er-doped CaWOu single crystals
RREWXK R ¥, PR X4, ek E A0 &5, E @2
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Figure 1 (2
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Er a3 & LTIRInL Tz
LR 21T > 7o,

0.5% Er ¥/l CaWOy4 Hifitidt D PL JEbiEe [ H#6 AT M V& RT,
7 a— RSB S v, EEORhEYE T, 1500 nm fiTi

TIRNFEN L v TF L —X OB EZHIE LT, Xyl

B OB ATV,
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BWTH

FEICHVBLA S 4072, 520 nm DG T T ARAMEEZ £ =2 LIZBEO B FIRZFHI L2 & 24,

87.9% & 13 7=, Figure 2 |2
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Figure 1. PL excitation and emission spectra of 0.5% Er:

CaWOa,.
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Fig. 2. X-ray-induced scintillation spectra

of Er: CaWOQs, in NIR ranges.

[1] L. Archambault et al., Int. J. Radiat. Oncol. Biol. Phys. 78 (2010) 280.

[2] Xue et al., ACS Appl. Mater. Interfaces. 9 (2017) 22132.
[3] M. Akatsuka et al., Sens. Mater., 32 (2020) 1373.
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LiF/(K, Rb):CuCl A YRSy FREF L O F L—42 — D% T
Characterization of the LiF/(K, Rb):CuCl3 composite neutron scintillator
FEREmRK, OFIO &8, WM BL, B B omEk E A X4 98 g2
NAIST, °Noriaki Kawaguchi, Keishi Yamabayashi, Kai Okazaki, Takumi Kato, Daisuke Nakauchi,

Takayuki Yanagida
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ViR A L E SR A, EIRERA., FEREMRE S IS SN D, ERITEID *He H R LHIE
BERHOWONTERA, *He (IADIiHE THERORIFEN & L THESNTE I LN HEE
MW E DO RENIHFIZ R > TETEBY, Li ZAEERFETF S TFL—F —~DiE iz )5
ATEY | FRCEBERAED X O 2R HR CIIMK =2 A M2 LiF/ZnS:Ag 2> R Yy BV L
TW5, LiF/ZnS:Ag 1%, HMET LG L TETRFX =R T2 T 22 o= —0
LiF &, R CRIE SN TRIET D8RO ZnS:Ag DB AR T ZnS:Ag (XENT-MEREEZHT 5
HLOD, FHE ZnS IZFHBEO R WML KE T A Z NS 70 8 L TERIT 2 0ERH 5720, 8k
H ORI BT DN T & RZEBLEE,

AW TIZa R Yy T F L—F =0 & L TK, Rb)CuCls RfESHIZHE B Lz,
Hrx DT N—TTIEZILETIT, (K, Rb)CuCls F#, (K, Rb),CuBr; REHFEIA KO o FL—3 =
VRFEIZOWTHFZE L TR Y . (Koss, Rbos)CuCls [1]. (Ko.7s, Rboas)CuBrs [2]DFHARIZ W TE 4
ZHICs 12 XD y IR ORI BN R E 720 . ZOAEA 16000, 7400 photons/MeV & 722 =
EEWE LTS, ZSITEMDSCRAD O H TIEA D IR KK CRERME CThH o722 & o
5. BRI ENE D> 72(Koss, Rboas)CuCls & LiF O Ry Mo 7 a/ERL 39 L 7=,
Fig.1 1ZH > 70 X MBI DI AR 7 ST a2 Ry MELTZ5A b (Koss, Rboas)CuCls
ICHRT DRIEO BB ST, Fig2 I TV OEE DA AT ML T, 52Cf LAY =F L
SAGER T K0 BT A B U2 BR ORI RIE, Co I X D y MIBEIFOR IR L 0 b+l
m<, P TunmET o FL—F =L LTHETE A2 2R LT,

200 10*
—
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g 10° 4 Background
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Fig. 1. The X-ray excited scintillation spectrum Fig. 2. The pulse height spectrum of the
of the LiF/( Ko.75Rbo.25)>CuCl; composite. LiF/( Ko.75Rby 25)2CuCls composite.

£ 3CHL [1] K. Yamabayashi et al., J. Lumin. 275, 120729 (2024).
[2] K. Yamabayashi, et.al., Radiat. Phys. Chem. 214, 111292 (2024).
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Evaluation of dosimetric properties of Tb-doped K>:0-B203-SiO: glasses
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Ry A — 2 MEHI BB RO =0 L ¥ — 2N, ERL, SN E N 5 2 & TR
ETLHMEO - TH D, ZTOFRNITMZ L IMTRR ORI L - TRAI S, SE2FIATS
b DI EOE (OSL), B2 FIHT 5 & OB (TSL) EFHEN D, 20 b OFRE
IXIRST U7 B AR OB R & EBIBRIC H D72, AL S EFHCERA A=V 7k
B 72 B CIGH STV 4,

FATHFFEIC BN T, A I HME PR L E MR MRS IE D m S 2 DAL S BEFH L LT
ISR S U5 Th B NayO-B203-Si0r H17 A D TSL it 2 A L7z, & DOfEH, M as s
PTIX 0.1 mGy-10 Gy OFiPH TRAFREMERSEOND Z 2R LT [1], AR TIE, LV
TSL #REZ M LS5 < X BAHEEREROBAENLD Na 2 K IZEEH L T @
Ky0-By03-Si0x N 7 A W AMmIEIC K VERIL . 20 Ry XA =2 Rt D& 21T o 72,

Fig. 1 |2 Tb OUSHIEE % 25k & 472 20K20-20B,05-608i10, 77 7 A D TSL 7' vt — 71— 7 % 7”1,
T RTOH 7L T 65 °C AT B — 27 DBUHI S 41, 0.1% Tb I > 7V D3 e b i O FE TR EE &
7~ L7z, Fig. 2 12 T N o 7 v D TSL A7 MV &7, T TO Tb IR 2 7L T 500-600
nm fHEIC v —7 =27 28R Lz, ZAHIETOY O A BRIILIS2bDTHLEEZ LN

% [2, 3]
800 ‘ ‘

—30%Tb 300L —30%:60°C < 106y |
= 1.0% Tb — 10%:70°C &
g 600 03%Tb ] = 03%:55°C
3 —0.1%Tb 5 ——0.1%: 65 °C
S 0.03% Tb : 0.03% : 60 °C
5 400 Undoped E 200 T
z e
o & a
2 200F : £ 100p o8

] &
1 Gy -
: ‘ R ) )
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Fig. 1 TSL glow curves of 20K,0-20B,03-60Si0, Fig. 2 TSL spectra of Tb-doped samples after
glasses after X-ray irradiation of 1 Gy. X-ray irradiation of 10 Gy.

23k
[1] S. Rim et al., Solid State Sci., 149, 107450. (2024). [2] N. Kawano et al., Radiat. Meas., 124, 69
(2019). [3] D. Geng et al., Dalton. Trans., 41, 3078 (2012).
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Thb #¥IN CaSiOs B D H I L OV R A — X thicisiT 5 Th BEKREM
Tb-concertation dependence of photoluminescence and dosimetric properties in Th-doped CaSiO3;
single crystals
mESEmA Ot B, B BB, Bk E, TN XIS, 0 &, A gz
NAIST, °Airo Fujii, Keiichiro Miyazaki, Takumi Kato, Daisuke Nakauchi, Noriaki Kawaguchi,
Takayuki Yanagida
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R A= MBHIIE K MEBZHET H7-DIEH SN LB HETH D, R A—2HEHT
BHER RS RN SN BE, 20T XV F — 2 —RIICERE L, 08 E ORI X0
WAL D, e & BORTRIC X 576, ThZhoeiliEdon (OSL) & Bt (TSL) &
b, R A—=2MEHIRO G DR E LT, MR W EDR FE S (Zew) &2 H
LTWaZ e, X MBS EICK U CRIERENEAIBMRICH D Z L, 7o —T 4 VT DUNE
W LA EMEET HiLD, CaSiOsiIn T A A MEEEZ AT 2{LEMDOF T Zer 73 16.9 & bt
WEERVY, S OICEBROENEZRT 2 Lnb, A LED Hos0tk e L CER Z&EHTWH
5[1], ZHE T, Ce WD CaSiOz D K A — & 3 HE STV 5 73[2]. Tb ¥ CaSiOs
D R A=ZREOWEBNLIR, T I TARHIFETIE, R A—=Z B ORAF & LT CaSiOs &
BIRL, Tb 23t & LTIRIN L7z CaSios Bt 2 /R L, 40t LUV R o A — 2 KPR DRE
MiZ17-> 72,

Fig. 112 1%Tb ¥R/N CaSiOs Hifkfh @ PL Jihitd 222 kL3 L OV AR h L% 777, 230 nm
DJihid T 390, 420, 440, 495, 545, 590, 620 nm |[ZHEE— 7 BEHI ST, b —7
I3 T D 4f-4F BRITEK T 5 & &2 b b [3] L Fig. 2 (2 1%Tb %1 CaSiOs Hif i @ 1000 mGy
DX BRI ED TL 7 0 —h—7 %537, ZOREND, 120°C (I & — 7 BNl S iz, &K
FETIE, BB LR A —FREICEBIT 5 Th IRERGFEIC OV THRET 5,

r T T T T T T T T T i ]
Em. 545 nm Ex. 230 nm — 1000 mGy
—_ e . =
R : 520 -
= R g
< [ T T
RNt =
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2 ' ; - 210 -
Z [ R e w R s
2 v & & =
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YA -
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Fig. 1 PL spectra of 1% Th-doped CaSiOs single crystals. Fig. 2 TL glow curves of 1% Tb-doped CaSiOs single
crystals after X-ray irradiation (1000mGy).
<BE k>

[1] Z. Chui et al., J. Lumi., 132, 153 (2012).
[2] N. Fumiya et al., Jpn. J. Appl. Phys., 60, 122005 (2021).
[3] S. Rimu et al., Solid State Sci., 149, 107450 (2024).
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Dy 7 LuvVO, BfE& Y v F 1L — X D%
Development of Dy-doped LuVQ4 Single Crystal scintillators
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VUFL—H LRI RNAF =T LR OZRAF—ZRINL , R FLF—D)
FICERT MBI CTH D, Si 74 A A4 — ROMEFHEE & Vo o efithias & As
Oy TR E LCRA SN TEBY . O TRRAES X fa v v o — 2 BiEik
. 7T MRV T 4T 7 B EDIGHBINET L, T L—FITRD B D R
X, WL~ v KEAEMETERS (Lo, BOFOLR, BVWEE, 82 Fbh 5,
HEoMEIclRcns o2 2Tz 30 DRFEELE T, BETH EAICH R OMEHE
RBTbh T3,

AAFFETIE LuVOs 128 B L7z, LuVOs i3V MBS 22 E OB E M B R L —
PHE RAFEFORI E L TORIH - BFZERESNTND [1], F7oiAgR & 2R E R 1
BB LEWEBELZAELTWAEDY U FL—F L LTONELITERLTEY ., EIRN
LuVO; HAERICB W THR Y v F L —F O BisGe;0np Hifbdh DR E % LD 10300
photons/MeV DFENENE SN TWVWD [2], AR TIIE 253 0EmM E2 s L, 6
WEMN Si 74 M A A — ROWPREE L —E3 5 Dy 28I L7 LuvO,s Hifs i A /ER L |
ZTOY T L—va VEEOFHi 21T o 7,

Fig. 1 12 1.0% Dy %l LuVOs B D> v F L—3 g o A7 b V&R, 470, 480,
570, 660 nm (Z Dy** @ 4f-4Af BREICHKT 27— & 400-500 nm (2 V376 O ~DE
TIBENER IR T 2 7 v — RAaR N REfR Lz [2,3], % 212 0.05% Dy #I1 GdVO4
B O v o F r—y g UEEEiR 2 R T, BERHBIE R oM TEL T 5 Z L TE
Too FFONTZRERIL S usy 151 ps THY . NN VIR D OF ~DEMBENER, Dy3+
D Af-Af BRIZHKRTLETH D [2, 4]

Intensity [arb. unit]

T T . .

Intensity [arb. unit]
T r r

Il
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Fig. 1 Scintillation spectrum of 0.05% Dy-doped Fig. 2 Scintillation decay time profiles of 0.05%
LuVOs single crystal Dy-doped LuVOs; single crystal.

2% CHK[1] H. Thakur et al., Mater. Res. Express, 8 026201 (2021). [2] Y. Fujimoto et al., Nucl.
Instrum. Methods Phys. Res., Sect.A, 635 1 (2011). [3] K. Ichiba et al., Jpn. J. Appl. Phys., 61 062006
(2022).
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Dy &/ BasY(PO4):; SR D F I A —2 Bt
Dosimetric properties of Dy-doped BaszY(PO4)3 Single Crystals
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TEEHRE IR SN TV DA R T TH D R A= MBI L 7 RO = 3L X — % — I
W ER T DHEREZ AT 5. BasY(PO4); BYPO)IMEN 7= Y520 « {LFEHIRHEZ H T 5720,
MEE LTHEHSNTWS [1], 20728, Th*, Ce¥', Dy 2 ED I F JE o LR &5
Hubh & LTI L7 BYPO OENFFENPEZ < #E SN Tnd 2], L, Fx DmARY |
BYPO (28T 5 R A —Z RO & 133k« OFEATHIE 1 il L7z [3], 2 OFEATHIZEIC W
T, Tb Z¥Sh L7= BYPO HAEE AT & RIZD Ry A — 2Rtk rnd 2 L 2B L- 3], ©
ZCARFZE TR, Bt HL & LT Dy 28N L7- BYPO B R A — & Rk 2 584 L 7=,

Fig. 1 |2 X #% 10 Gy FBE L 72 ® Dy ¥ BYPO V> 7 LV OEGILH: (TSL) A7 R L%
RY, Dy N> 7 L ClE 480, 580, 670, 760 nm (2 Dy @ 4f-4Af BREIZIEINT D EEZBND
FEABI L7 [4], Fig. 2 & X #% 100 mGy FiH L7214 D Dy #sInt 7o TSL 7' v —J1 —
7 &R T, 0.1% Dy @ EED D Dy HINY > 7z 65 & 75-85 °C fFiric v —27 &R LTz,

g I 9 I g T T T
oL s E . i > 0.1% D
¥ e A S 3 et Y
= S 2 = = g 0.5% Dy
= s E % s — — 1% Dy
21 01%Dy * £ F 2 —— 5% Dy
g s — 10% Dy
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Fig. 1. TSL spectra of Dy-doped Ba;Y(POs); after X- Fig. 2. TSL glow curves of Dy-doped BasY(PO4)3
ray irradiation of 10 Gy. after X-ray irradiation of 100 mGy.
%% ik

[1]F. Yang et al., J. Solid State Chem., 225, 19-23 (2015). [2] K. Li et al., Inorg. Chem., 55, 7593 (2016). [3] H.

Ezawa et al., Opt. Mater., 147, 114665 (2024). [4] T. Kato et al., Opt. Mater. 132, 112785 (2022).
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Radiation-induced Luminescence Properties of Cr-doped Al.O3 Transparent Ceramics
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UFL—ER RV A= Z MBI RTINS RIH S h s s ko~ Th b, v TFL—X
SRR E R EAER T 2 LRI T D, —H. U A—FMEIRS SR ERAEERT 2 &
—RFRNC R DO =X X — 2 E R L, £ ORI Z 52 2 2 &L TEBICHE LT D, Zh
D OEARIZELR S DRI SR & 3 5 OB Z OB L > TRESER D,
AARENTER SN T DA BREFO—DICRMHT VXU THOLIXAN URH 5,
VR ANy DT ALOsC SRS Ry A= LTSN TEY . otk
SOt RS [1]. £7o. WS TIE ALOs LRSI T BRI S (TSL) R A—2 & LTHEML
ShTWb, —JF, 87 v 7 AERERORFEICLY, ZBHEOE ALO; BT I v 7 AMRME
@ﬂ%k@ofw % 2],

AWFFE T, Cr #IN AlLOs (Cr: Al,O3) EHE T I v 7 ADY v F L—3 a U HEPER KO TSL Hr
ﬁ%%ﬁbtoOJW%Mﬁ%nkaW@%JM%%_tlbt%tt 7T ERG
NTEY, TOREBRITIEFICE N [3]. Vo FL—2° Ry A —Z B A~DIS R R &
T2 [4,5], AREHERID =9, JFUEHER & L CTEAE AR Bk 7 L 2 - (NXA-100, 4N)
BLOKET 7 A~ i EE 2 Lz, CrigE% 0.1-1.0 mol% FE TA b S 7=t 2 /ERL L |
BRI E 2 LTz, v FL—raBihl LT, Yo FL—ra A7 b - i
R RIS E, TSLEMEL LTTSL e — A —7 « 237 bL « R EISE M7 & %
M L7,

¥ 1 ICEFEE ALY LR T, 700 nm L0 B E %I % EARBIERIL 60%LL 1% R
Lﬁommmib%ﬁﬁﬁﬁﬁ_i;O@WWﬁ#ﬁ@éﬂ\_ﬂEﬁC&Kié%@&%ZE
N5, M2IZXMEBE LI-BOL v FL—3 g A7 MLV THD, WTFNOREHIBWT S
693 nm (2 CrYZEIA L7 R e — 7 B &z, REETIE, o FL—ra UEERB X OR
A= HEHEIZEBIT D CriiRERIFEIC DWW THET 5,

100 . = 2f
<,
S| z
(2]
S o} 5
s Cr: Al,O4 =l
— — 0,
£ 40 — 5
S —0.4% =
- 0.6% =
= 200 —08% 7 =
% — 1.0% 'S
0 \/ I I 1 1 (9] 0 I
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Fig. 1 In-line transmittance spectra. Fig. 2 Scintillation spectra.
ZE 3R

[1] S. W. S McKeever et al., Rad. Prot. Dosi., 84 (1999) 163-168. [2] N. Roussel et al., J. Am. Ceram. Soc.,
96 (2013) 1039-1042. [3] T.M. Hensen et al., J. Appl. Phys., 88 (2000) 5142-5147. [4] S. Kodama et al.,
Appl. Phys. Express, 13 (2020) 047002. [5] K. Shinsho et al., Sens. Mater., 30 (2018) 1591-1598.

© 2024%F [CRAYEER 02-054 25



17p-B5-14 EESESFMEL ARELARS WATFHE (2024 £RAy LEN22BEFVT1Y)

Mn &m0 ZnAl,0, BEAES S VI RAD

SRR S
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LRI T BB SR O 3L — % —FRICER L, B0 EosNERRIC X
STHRNEEZETIHIMETHY , AL BREFA A=V T L= R I aInT
WD SRR EOCR D BRI T%“b‘%‘éﬁ‘ﬁﬁg{\ DI NT =T 4 TR ERFTFHND,
ek, BRI CROMEIERIZEICAZENET I v 7 ARFIA I TE T, —F, EFH
tfocﬁﬂ JEREL L CiEHET /7%5:/355 ENTWb, BHET I v 7 AFRERE

w7 AL U COEEELMER N T2 BRI S OO HA LN iE L 725, &
h@iﬁﬁﬁﬂfmﬁ LY I AR TE W NRE N FEBR TE D[RR H 5,

A VRNV & FiD ZnALOs 13, mVMEFRIIZE EMER L OB RRE 2B/ 3 5720, &
R E L TOELITON T[], FFlZ7 4 PV IRy AR LE LT, Mn {0
ZnALOT— XA 72 L FIEMEE & OWRRE L —89 5 510 nm [FLI8t e —27 27
T ENREINTWD[R], — T, TD Ry A= THE STy, &2 THhalt
Mn # ZnALOs B T 2 v 7 A& E T 7 A~ Fifs (SPS) BRI X WIERIL, 2D K #
— X R A BT L7,

Fig. 1 [ZHEFAN, 0.5%Mn 01 ZnALO4 BT T 2 v 7 AZB T A ILEE B A7 L
R, WY T BT 300 35 KT 240 nm AT I WIRE MBI S 7=, 300 nm fFUT D
WS VR SR R gl LR L[3]. 240 nm AHE OWRIUIRFICHRT 5 & B 2 G5 [4], Fig. 2 12
0.5%Mn FINY > 72 X #% 1 Gy Eﬁﬁfuuﬁ 560 nm DFITHE 2 FGT U 72 BE O SR
Y (OSL) A7 hVZRT, ZOFE, 520nm [CBW TR E—7 PR TE, TR
BT Mn> D 3d-3d R THDH B2 HILD,
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Fig. 1 Diffuse transmittance spectra of undoped ad Fig. 2 OSL spectrum of 0.5% Mn-doped ZnAl,O4
0.5% Mn-doped ZnAl,O4 transparent ceramics. transparent ceramics after X-ray irradiation of 1 Gy.
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Radio-photoluminescence phenomena in Au-doped K>O-Al,03-P,0s glasses
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Figure 1 PL spectra of each Au-doped Figure 2 Changes in PL spectra with different

K>0-ALOs-P,Os glass before and after X-rays heat treatment temperatures of  Au-doped

irradiation of 1 Gy. K>0-ALOs-P,Os glass after 1 Gy of X-ray
irradiation.
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Figure 1 PL excitation/emission spectra of 0.1% Figure 2 PL emission spectra of 0.1% Ag-doped
Ag-doped NaCaPOj4 ceramics. NaCaPO4 ceramic irradiated with different doses of
X-rays.
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