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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
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Carrier injection position dependence

in CdTe radiation detectors spectrum using laser pulses
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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.?,

Shizuoka Univ. R.I.E.3, Hamamatsu Univ. S.M. Nx-CEC*
OYuki Shinmura!, Kagemitsu Inaba? Junichi Nishizawa34, Katsuyuki Takagi’,
Hiroki Kase'3, Nakamura Katsumasa® Toru Aoki!?3
E-mail: shimmura.yuki.21@shizuoka.ac.jp

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
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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
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Fig.1 Secondary electron image (left) and IPF map (right) observed by FE-SEM
[1] M. Hamdan, et.al., Nucl. Instrum. Methods Phys. Res. A, 1064 (2024): 169372.
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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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Figl: schematic diagram of vacuum chamber Fig2: Emission spectrum of hydrogen plasma
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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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2% 3R
[1] S. Matsuyama, M. Miwa, S. Toyama, T. Kamiya, Y. Ishii, T. Satoh, Nucl. Instr. and Meth. B, 539(2023)
pp- 79-88

[2] S, Matsuyama, Int. J. PIXE, 25 (3&4) (2015), pp.153-185
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SEREE - MERTRRARKRIMEENE L
13 VE—LBERLE(IBILAKA A -V T ERBASEDH-HD
B F RO

Development of a microscopic optics designed for ion beam induced luminescence (IBIL)
spectroscopic imaging for simultaneous biofunctional and elemental composition analysis

HiKEF OMOhE BRE' EE W'

= OSOF, =L AL e B Wil RSB’
v 10 . 1 . 1 e 1 . . 1
9 ° 9 b 9 b
QSE, Tohoku Univ. ' °(MC)Ayumi Nakatsuma', Yuki Ohtsuka’, Makoto Nishizawa', Misako Miwa
Sho Toyama', Wataru Kada', and Shigeo Matsuyama'
E-mail: nakatsuma.ayumi.s7@dc.tohoku.ac.jp

[#FFEEZ] MeV fhkDA A € — 2% V72 70#7 (Ion beam analysis: IBA)?D 5 &, KL 7-#RJahiEd X
## (Particle Induced X-ray Emission: PIXE) Z3#TiE TR T 72 n R ot & LT, BRE/ =
H/EF ST IR &N TV, PIXE ICOFH ATRE R 3 HTiE & LT A A B — AFFEFL (Ion beam
induced luminescence: IBIL) # Y. (Ion beam induced fluorescence: IBIF) SHTIENGFAET H[1], A
BRI R OFL eV FREEITKRTIGT 2 IBIL #H A DA LA D IHEBRITZELTH Y . R o ks
TERECAAL T LR B S [1-3], L L7 b 3BV % IBIL & OBIZEITR ETH Y |
PEIFEN T I D IBIL DIFEART bR, A A =L L L7 IBIL A A —2 0 7 il
R T DR RN RE G TH D, Z D72, ARE DT RN B E 2l B
b DAL RELAAL A RO BT FEI L TR0 7z,

ARFSETIL, IBIL/ABIF O &EEELZ AIRE & 2720, FHONFROUR & mIRE 3 t#s D B
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.

-8.00E-07
X-ray <
£ -6.00E-07 ﬂ
E
=
O
B
Si detector g -4.00E-07
55— a =]
(ZJK:SE}?O CUJ’ Picoammeter . PC =
: st’R E;Z (KEITHLEY 2400) g
e 'Z -2.00E-07
X03) 3
o~ pooy [N
0.00E+00
0 10 20 30 40
Time t[sec]

B1. BRI R O E SR 2. FoWT X MRS 0 it A I R O 5]
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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).

© 20245 [CHMIEES 02-078 2



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).
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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.
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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
Tohoku Univ. ', °Itsuki Gonda, Yutaka Fujimoto, Hiroki Kawamoto, Keisuke Asai

E-mail: keisuke.asai.c8 @tohoku.ac.jp

[(#5] > v FLr—&i, BERZZT TR, B4 & oot 2 53 2 s b sk
THY, BEMOY T2 A4 LB RERY v F L —v a VRSB I CTnw 3, v v T
L — 2o BRE L L CRREESEICHW O L TWwE b oo, Bz 0kE - 7'n
L RO - 37 k- ElE - MR - BEICE IR P ERET L0 REARESH L. ZOTR
CHRO CTHMRBRRKEE L, vy FL—2 oM ERAEEROERO A% 63, JEHED > v
FL—v a VRO RS 2 2 F OIS X OELE DAL Ic K\ I B 53 2 ATREE S ® &
NTws, AT, Hfy v FLr—28lEoRax MeiehRIL, X - 7y ~<ffy v
FL—xeLTHbLNG, MEHIE LTX) 7 A(THB IO v 7 LA(In)Z ML 72 Csl Bl
%, 100°CLA T DK < D HfE B R 2 HARE L 5 2 Finkh
mfbiBic TR L, Z oMEERTHE % 1T - 72.

[EERNA L HER] 1 Ik LR o 2R 3. B E
L7 3 HFFERNC I Cs 35 X OV TIL Inl K%, B
PAFNAZANFF L F(DMSO) % v 7=, %% » o Fig 1 Crystallization method

DMSO A% Ei T 4 Bz CHEL, 20k, vV v V ‘
VULRATZ 4 NE—FLE 045um)THEBE L 2. ThE R \ \ _

. o AN A s a
V2 —EHIcE L, &y P 7L —F ET 80°CE THME - 0 10 :
REFL, FumfS B CHERZ - L, 198 L 7285 mmNm||mMMm|mmmmm
RERETR Y THELE 25 LTALEREN, B O il %l
Fitk D IEEIR kE H T B - 7-. 217 DINEL B T Fig. 2 Appearance of Csl, Csl:Tl and Csl:In

crystals
X3 121%, fEZI Csl 3 X O CsLTI, CsLIn #f D X Rl

Heat to 80°C

—
Crystallization

1+
ByvFL—vay A<y bA&Rd. 35m ice—2 ) .
Z b DR Csl HsROFEHT T AT, T1 @A T3 %M _can
559nm fFTic, In IR TIE 423nm fhEiC, &4 71— g 04 |
Faft#siERsh, HR@vorvFr—vay , \
FBAFEIE X N7 "o m m w0

: ' Wavelength [nm]
[1] W. Wang et al., Cryst. Growth Des., 20, 3474-3481(2020).  Fig. 3 Scintillation spectrum of Csl, CsL: Tl and

Csl:In crystal
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AIREERIC W CTENTZERAMZ RS Zr0: T/ R BUR DBR R
Development of ZrO: nanoparticle dispersion with excellent transparency
in the visible light region
HALKBE T !, ALK SRIS?, FRALK AIMR3, Univ. Suwon?, ALK FRISS, ##[AE T-HF ¢
ol Wb, B, MEMY HEEWS, MRS,
MRFDY, HRARR !, BUKIES S, &HEM!
Tohoku Univ.!, Tohoku Univ. SRIS?, Tohoku Univ. AIMR3, Univ. Suwon®, Tohoku Univ. FRISS,
Shizuoka Univ.® o Akito Watanabe!, Akira Yoko>?, Gimyeong Seong*, Takaaki Tomai’, Tadafumi
Adschiri®, Yamato Hayashi', Yutaka Fujimoto!, Masanori Koshimizu®, Keisuke Asai’
E-mail: akito.watanabe.eS@tohoku.ac.jp

WO =2 — U VR OBRICHT T, SiREOE RN X OBz = 3L ¥ — 55 fif
BEDMMERE & Helii L 7= BB AETk IR S v F L — 2 NER IS TWS. Fx D L—7Tlx, #
Ky v F L —H ORI E B DR WSRO TiEE LT, BRI /2 kit D0 EicE
HL, ZNE TICHEBEE 210, T/ R 2 0SB TRIE Y > F L — X OB 21T o C& . &
HAERIROMBNC LY, B 72D MV U CEBES BT D 210, F 7 KiF O B3I 3R Th
LTWDHED0, “WRKFEROIMHAEEE LTEY, BHOEIROFIEIZIZE > Thgn L
A, B AR EM I TR B ISR 2 N E I WG RTIEER IR ThH 5 & OHEN
REINTND 2 EZTAMSETIE, ZOFEER~AL, HEWEIC Zr $5kE2 W52 LT, B
SRR ZrOy T R DA A i AT

MG FOK A BRI K 0 FHEERT 210y T/ R+ 2 AR LTZ. 0.1 M O B AQ-TF/L~F 4 fR)
b a = A(1IV), 02M D3 7==L7Fa bt F BBl 6 7 == ~F% B4 3.75 ml
DORBRIAKE &£ HIT5ml DANAT A EIZE AL, 300°C, 30 MPa, 10 min. DS F TG S 7.
BonTERYE v TRIRL, =% 7 — A ERAWTHERE L. (%% S5ml O Lz
HOoBsSEsZ LT, T/ ROk LT

X 1)z 2 R Bk OEifg, X 1IWZE K LT Zr0, 7/ ki D TEM 8% % 2 =~ 3. 43K
R EHTH Y, WA kO
FErRBTHL—F—HOF o ZNBGE
BHISHZ. TEM#BIZEY, 7/ k+DE
AR S AL, Z OEIR 81X 4.00nm T
bHol-. Fi-, DLSICX > CEHAIL-, I&
BT T R OB IE 8.05 nm
Tholz. —Whi 1 LR ook & DO
21X, BEZOEDOZAMEREBICHBIT Dm0
WHAERRBD B, Y TIEIC X D kAL

TTERR O A FERE S 7. 2127 /KL Fig. 1. Images of (a) nanoparticle dispersion and
T BIR DWIN AT SV Z 3. At (b) TEM.
DRI S TRIETELE 0,02 AT I8 % o1

STHEY, BORLNEROEERE S ) o
BT 5. AEEICBWTIE, AL 8, Y

710, F /K F- O HTRERICMZ T, zi0,+ 80067
JRTFE S SRRy v F L—s ot §0.04 -

BRSOV THHET 5. S 0.02 |
1. A. Watanabe, et al., LSC2024, 15-17, April, 2 o : :

The UK (2024). 300 400 500 600
2. Y. Omura, et al., J. PhyS Chem. C 2022, 126, Wave|ength [nm]

6008.

Fig. 2. Absorption spectrum.
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BaFCLEu & RICH[FTSH VF L—> 3 U4sesEM

Scintillation Performance Evaluation of BaFCl:Eu Crystals
ALK, BHEF M, A Shis, BHBEE, BHEN
Tohoku Univ. , °Tsubasa Tamura, Hiroki Kawamoto, Yutaka Fujimoto, Keisuke Asai,

E-mail: keisuke.asai.c8@tohoku.ac.jp

(] v FL—2 &, XHMERy R EOBIBRERINL, 2R TIMETHDL. =
DI, BERIEH~OEBRO%, HIRERTRIESND Z & T, BEERHICEA S TN,
BEAF L v F L— B O TY, Ao At v F L— 2100, (KRS, BRI & o 7RSS
B —J7, KB, NEDETE D, SR SO DD, SISV T, BEA
BWADEHANEOHBNL HNDEHOD, BaA MRS Z EIXEDRD. AERHEL HND T
T AT =AY R DT ACRETES DWAREIRIO S DL BRI, £ 2 TARIRET
3, AR N a S Ay L F L— 2 OB R R T ST

LT, BaFCLLEu D v F L—3 3 U MERESH 21T - 7-. apani ullluh.;,,,
[EEB&] F & ClA%E /L&, BEDFEDESHE (IR ll |

N, 0.25 mol%, 0.5 mol%, BEL N 1 mol%) &725 L D1,

BaF,, BaCl,, EuCL Oy RZEA L, Zihd 7 L AT ‘“——%l}%MJJL*NMMJ
B, B, B—RUHE~AN, FIE D THEEMRE M B the 0 ot o
D%, HUY o7, T 4R T 1100°CE TE
L, 2htk, HHSE BonicfEiicox, X#RE
P71 (XRD) T Dl dp i EfRHT D%, X #RIEHE O (XRL) A
~7 MVERIE L.

[ 5 & &%2] Fig. 112, BaFCl OMEFIMA L, Eu2 %
FEI 025 mol%, 0.5 mol%, 1 mol%iisiL7=% DD
XRD /X% — %, BaFCl DT — % X— A 557 F#

LEBITRT. g BN, liET s T T et ] v
B R— 2 DRI BAF R —ENERD BT T8, AatEh Fig.2. X-ray excited emission spectra

2% BaFCl Oft &2 2o b O LW L7z, Fig. 212, EloMRMAK & TIAD XRL AX7 k
VR 025,05, 1 mol%i A TOENE B — 7 R IXZE £ 392,395,400nm T Y, Eu2i
FEDOHINZE-> TREEMNICY 7 b LT, £/, UiZdobaid, ~a s e U 7 L~ Eu?
WINCTHRBLT S Eurdd 5d-4f BRICER T 2564 DL F—ofkEx "3, Lien->T, 4
BaFCLEu 2B W CHEMI Sz ®E D, Budd 5d4AfEBRICL 20D EE 2 b5,

[#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.]

© 20244 [EAMBESER 02-086 2



18p-P0O1-24 HE5ME MRS AKE LIRS BETHE (2024 KkHMAVLEN2RIFEA YY)

Ce /0 LiPOs-Al(PO3);—CsPOs H S AL U F L— 2 DRAFEICE TS
Ce REKFHE
Ce-concentration dependence of luminescence properties in Ce-doped LiPO3—Al(PO3)3—
CsPOs glasses
RILKBRLT, ORANI 3t EE Rt )X M, K 8 ZH EN
Tohoku Univ., °’Ko Hasegawa, Akito Watanabe, Hiroki Kawamoto, Yutaka Fujimoto, Keisuke Asai
E-mail: ko.hasegawa.t3@dc.tohoku.ac.jp

(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—
X T 5 Ce I LiPOs-Al(PO3);—CsPO; H 7 A %Eﬁ%’% L7c. AAFZETIE, WINT 5 Ce IRIE Dk

wWibZERE LT, BHRIZB WA 72 Ce IRED T 7 A8 L, ZoHts L F 1
—a URHEICERT D Ce IREEKRFMEDFH 21T o 7.

[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-.

[#55%] Fig. 112, XRL A7 hvERT. [AALZ RVHIZE, 350 nm fHTIC B — 27 ZRo%
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
T VEF RIS R R TIN Ce BEEIE x = 0.3 (9.1mol%) THDH Z ENHSMMNE o7,

_ 1000
= —x=0.2 3 —— GS20 (gain x2/5)
= —x=03 1
£ —_— =
g x=04 100 4
g —zx=05 | T}
= £ 1
T :
S o 10 E
E 3
=
s
z g4 |

300 350 400 450 500 0 200 400 600 800 1000

Wavelength [nm] Channel [-]
Fig. 1 XRL spectra. Fig. 2 2?>Cf-neutron-irradiatied pulse-height spectra.

[ &% k)
1) EW)Ipe, M, 23p-P01-19, % 71 [BI A B SS R EAGRE S, 3/22-25, BT (2024)
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TBIRARRIEICK B SO HRMRbHICI FER LV FL—EDERE & UtERE
]

Development and property evaluation of Sb*—doped Rb2HfCls Crystal

o

4% Scintillator by using a slow solvent performance method
- FALABET Ofak BBA, BAH, JIAILE, Bk

Tohoku Univ. °Haruto Sasaki, Yutaka Fujioto, Hiroki Kawamoto, Keisuke Asai

E-mail: haruto.sasaki.tl@dc.tohoku.ac.jp

[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
RSN TWD. YEmHssicHWO NS v TF L— 2 IicE & LTEH S 5 THET
AN ORRETHY, MaAREWVWIRRED D, UKL, BEAGEEE, #RAEE
OFEELIRIR 7 2 2D DRI X N EWOFIHERT L. AT INETIE, AFEL
F o TSh* Z I L7z Cs;HfCls & o F L— ZfEEE D ERUTHEII L, S5, FEHERIMT LD 4
GO T L— 3 VEEEREISERET S Z EE LT LY. R TI, #ier
VT L2 MEIOHE L LT, Cs:HfCls & HHEL L 72 F-BliE 2 H 7 % RbHfCls (2 Sb¥ 4 ¥k
MUTy o F L —Z R WA L VG L, £ oMMl 21T - 7.
[FBrNZA] RS L TOREICIE, RbCIEBN), HFCI(3N), KT SbC(3N) %, IAREIZIE HCI
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 %
Bl L, TOT L F L— a LR A RN L= us

— 07

[FEFE5%2] Fig. 112, XBBhEZ oAV IRy B R ;g:

(XRL) A7 kL% 779, 340-600 nm & 550-800 nm (T 2,3

0.2

DOFNHENBIH ST, BB RICESNT, ATHE R o1

0

Rb;HfCls

Sb 0.5 mol%

Sb 1.0 mol%

Sb 1.5 mol%
\ ~Sb 2.0 mol%
V' ——sb3.0mol%
——Sb 5.0 mol%

200 400 600 800

MEPO)[HfCIe]Z'ﬁja*{ZIKGZ X 53 2), fﬁ%ﬂi[SbCk]z'ﬂ: £ Wave length [nm]
%H AR TR I E2 b5, Tablells, v 2 F Fig. 1 XRL spectra of

Sb3*—doped Rb,HfCls
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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CsPOs;-Al(PO3)s-NACls 2 7 ADERXKR R vV FL— a Rk
Photoluminescence and scintillation properties of CsPO3-Al(POz3)3-NdCls based glasses
HEA . AR, A B, & EN CGRAEKRBET)
°Yutaka Fujimoto, Yusuke Nakabayashi, Hiroki Kawamoto, and Keisuke Asai (Tohoku Univ.)

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

(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,
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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
LBEXFRER BARERITHRR, RRAKXE BF TFMRR, HRAKXE BREH
(M2)ERE B L, M)EN RE L B RF LR ME 2 #A T2 FA @2
!Grad.School of Integrated Sci.&Technol., Shizuoka Univ., 2Res.Inst.Electron.,Shizuoka Univ,
3Faculty of Informatics, Shizuoka Univ.
Tomoki Sadamori?, Naruki Yoshimura?, Hiroko Kominami*?2, Kazuhiko Hara'?,
Katsuyuki Takagi?, Toru Aoki®?3
E-mail: kominami.hiroko@shizuoka.ac.jp

© 2024%F [SRYEES

1. 8
BE, BIRIRICB T R TFIEL LT
#7155 (Photodynamic Therapy, PDT) A3
N TWDH, PDT 1L, HESHEME L L —
ﬁ*%%%miétM%ﬁm%ﬂﬁbtﬁﬁ
PRIETT, MRS B RS S oI & O R
FIEI S X BRE T 5 2 & THREFR
ISEBIEEZ L, IRIREIT O B2 FIED B
ﬁéﬂfw o T ZCHOBMIE, X R CREbE
WHMER TR TH L. ARICEET
*i 100 nmELFTH DI L7 EEEOLMEN
RKDOND, KEFIETIE, EFLORM -
T Ce¥ RN T v ba SeARIZAE B Lz, EBR
TiE, YRV —~< /R KD Eeiko T
birfbz BEE L. ER L 72308 0 A a0 %%
SR & R L 72,

2. EBR G
AWFGETIX. T/ A RO T O A R
L7z v —<iEaE AT, YFRCe %
ERLL7-, BRI R Z =X J — L~z T
BL, ZOWKEAS— N7 L—TIZ A,
200 °COA—7 L THIEN « L%, 1= 05 B
WX EB A S, RIANCIEARY) =F L
ZYVa— RYyev=rvnl Foz2EHL
77o Tz, HBoNREHIRBW T, BIR X i
BIPT(XRD)JIE., 7+ LI X v& 2 A(PL)
HE, X Byt AHE, HiaAE
BAABEAIERIT L 0 B L 7=,

3. BRLEE

Fig.1 IZHRRFM 2 2 b S E 7 YFsCe¥ ikt
D XRD /\F— 2%t ZORERLD . K
Th D YF3 fHOREBEIE X7 )7 (Cubic) & &}
J5 ¢l (Orthorhombic) > 2 FHZNMFAE L, A RRFER]
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
RIRELS B LARNWEEZBEND, RIZ

Fig.2 |C AH@PLXAakwéfﬁo::
T, &ReHodmE L T — 7 {0&E 292 nm, 316
nm, 350 nm ® 3 D — 7 AR Ui, Fk
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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
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[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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[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
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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'
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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
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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
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D, EEARIT E A LED oM ER e R A RTINS TV A, R, MEFHCIET A T+
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A D RPL FEIC SOV T 5,

AL TIE, BEMRISEIZ LY CaO-P0s T I v 7 A& G Lo, HFEIFEEHIIE CaCOs 35
S OYNHHPOs 2 2, RASKEERIT P 2 1.00, Ca % 0.25, 0.33, 0.50, 0.75, 1.00, 1.25, 1.50,
1758 K 002.00 & L 2E3 gD X ICHE LIRS Lo, 2R OHIEAMIZREF T 700-900C,
4 FERCRERL L7z, BB 7=ilEko X BRIEIHT(XRD)/ & — 1%, X BREPrEE (Ultima 1V,Y 7 7)
ZHWTHIE L, fEdstEDRIE 21T - 72,

(] @ : CaP,0, (00-202-0364)
ﬁgli@é%%ﬁ%%L\%Ehkﬁﬂ o %) . T careon i
°
D XRD /NZ — T 5, GhegEERE o 9] veq0 e 0.50: 1.00
X BHHET, CaP0s. CarPr07. CasPrOs. o o***** * o *: Ca;P,0; (00-200-1132)
_ 0.75 : 1.00
CasP209 33 L T8 CaO DEERDARABD BN 3 ¥
2 *** * 1.00: 1.00
770 72/ TC%H, CaP = 0.75:1.00 @ L = ‘B i
5 w X % Ca,P,04(00-151-7238)
CaPzOe % J: U\ Ca2P207\ Ca:P=1.75:1.00 ® & .5 ok x x 1.25:1.00

X T CaP207 B L O CasP:013 NIEIFEDEIA T, = T ** A’* T\ v v:CaO(OO-101-1327)150.100

MZ T CaO DK L TWABENRD bz, bt I : CaP;0,5(00-001-4313)
COFCLEY . SRBHETAKLE DI S

v +4: Ca,P,0,(00-901-1144)
KL TARZ U —=0 TREZHED D FITRE jﬂ x o . 1

L7, RETIE. BARLEBLECHLEE 20 30 4 50 60
2 theta (degree)
WML 7B RPL RePERHIRS RIZ OV T

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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S, AR WERFFE S LSV ELETTINREZ AT 2WHE 2 v TEGEOLR Z BSE L
7o FEATARTRIZIVNT, 0—2%D#IFATOD Mn IRINZR R HRE SN TEY . AR TIEI 5722
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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%.

1200

nsity (a.u.)

i

BCNO [ZJ@fg s —27 B LT Mn (2 30000

RIESHHE—27 &b, MnEORIK 5000 -

L L G ICHRED LA S, 3 v
Fig. 212 Mn VRIHEE 0-20%DRBHOB 2 10000 Rl |

W e — A —7 T, Mn IRINEE °°Oz _Z\

3% DREIAR K DM 2R L=, i, s ss as s or

Temperature (K)

TR EE D RIC XY SOt EN EF+ 25—
Fig. 2 Thermoluminescence glow curves of BCNO
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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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LIRTOMFZETIE, fluorescein % 1wt%ds X O BQ % 10w% T, polymethyl methacrylate (PMMA) &
propylene carbonate (PC) DIRAWIZEIN L72AEID RPL Rtk 2 R84 5 Z & AR S [2], AF
2T, R EHZ 1T 5 fluorescein (Zxt3 2% BQ OIRMENIGEHINEIS O NFFE~DREIZ SN
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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 !
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[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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E-mail: hiramatsu.yuta.20@shizuoka.ac.jp

[#65] PRI OIERISHED RIS T 2 FmERBML TV D, Fo, hiEFHRE T
ZOBEBMPHFMETH D7D, FHEFHIERUSE I LT EBRL -~ OB RD b d, ek, ik
FHREHIZ I TR 3He FLBIRHEE 7Y *He D@V Q il & PPEF AT D BLA N DIAS N BTV D,
ZD—J5, He H ADF D MEDBLR N ORI 2L FEOBRE bEDO N TS, 22T, A LHE L
LT 3He &R L TENTEWRREFEELLAH T 5 SLi M & L TET b T, AIFFETIL, Li
ZRMICER LT 5 LiTaOs3 12 Mg & Pr =22
AEFRER L LT E LTOERNZEML
M, BERIN U7 Bef R 2 ER U, E72, mislkt
ZxE L X BREs K OB BRI 2 D BT 5000000

0= — 7B D BEO R E ORI 21T - 7, 0 4= . . =
[ 3252 75713 ]"Li,COs (99.99%) % 7- 13 SLi #2#5 Li.COs 300 400Tempe5rZ(tJure[K]600 "
(®Li: 95 atom% & A). Ta0s. MgO. 35 & U8 PreOun 6 L

20000000

15000000 -

10000000 -

TL Intensity [a.u./g]

I F A Ul CIRA L. BEAISCR%, BXUF  Fig. 1. Thermoluminescence glow curves of Mg,
T 1070°CIZ THERR L, "Li F 721 OLi J4#E LiTaOs: g.ricg?/?md TR fraciated with crays fo
Mg 5 mol%, Pr Imol%ail 2 fERL L 7=, Z 41 53kt 500000
D BRI X OIS EE A TR D 7201,
FEI XA & BhYE T2 R t:, Bt n—
=7 & W E LT,

[R5 R & B2] Fig. 112 X #% 0.1 Gy MU DEL o - - - e
HI T v —H— T %R d, "Li B K OVOLI OfEEk Temperature [K]
IZHBWT, 490 K IZE—2Z 12z, va g —mn —°Li —"Li
400 550 540 K IS S, BE ORI PO 2 Thmalmnoscence gon s of Mg
R T oty Z0i, FHEFIIC KT 2 1.0x10° neutrons/cm®.

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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