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Scintillators are one of the phosphors which convert high energy ionizing radiation to thousands
of ultraviolet-visible photons immediately. Spectrum of applications of scintillators are quite
wide and they are used in medical, security, well-logging, environmental monitoring, and
basic physics sectors. Among these applications, one of the most famous ones is Positron
Emission Tomography (PET). PET is a powerful tool to observe cancers in very early stages.
Most recently, Ce-doped Lu,SiOs (Ce:LSO) or Y admixed counterpart Ce:LY SO scintillators
are mainly used in PET. In next generation PET, most researchers in this field pay their effort
to develop time-of-flight (TOF) PET. In TOF-PET, spatial resolution and signal to noise ratio
would be improved dramatically by using timing information. In order to develop TOF-PET,
development of ultrafast scintillators with high effective atomic number is strongly required.
The aim of this study is to develop transparent ceramic Yb-doped sesqui oxide scintillators for
future TOF-PET application. By the vacuum sintering technique, I developed Yb differently
doped sesqui oxide scintillators and examined their optical and scintillation responses. Due
to Yb?* charge transfer, scintillation wavelength of developed materials resulted ultraviolet to
visible wavelengths and it well suited to conventional photodetectors, especially photomultiplier
tube. Their scintillation decay time was ultrafast and resulted sub-ns. By irradiating '*’Cs
gamma-ray, scintillation light yield was evaluated and it resulted several hundreds to thousands
photons/MeV. As a result, optimum dopant concentration turned out to be few% in these

material systems.

R

52 B /Y

v L —FIdES (PET. XA CT), ¥ —
NA RA—=F | BFFERE, ¥ 2) 71 (%,
EEORWRAR) . FH R, I
Wik A 7 SR & LT B U 2
DAL YTNAATHY), H—DFT ) F—
o - K (MeV) 23T 5805 oW #E T

(eV) IZEHS H—HD A N—FThH b, f
B TANLF = EWE EHEER LI
0. Bt cmEOKEET # T 5 0
BN BTz, HERITHA@mAFIH SN TE7,
L LD omE, L—F -3 IcBWThH%E
W ENTEHET I v 7 AMBOBELICLD
VUFL—FHBIZBWTHERHELTI IV IR
ALDWFEDEANATDND L 12k 572,

— 285 —



Annual Report No.28 2014

CNFETHRIFZ YD 2RI 72 Sc,05 Y,0s.
Lu,0; (B AF A FH A F) 23FIRTH — ki %
i #R R TR RE T Bhomds L 5%
R & A3 L7 (T. Yanagidaetal., APPL.
Phys. Express, accepted 2011) o FAIZZILH DM
BEE v IR TR 72 137Cs FEGTIE O LR
WY — 7 & L72As, fEkDYbRY L —
FIFFE T 100 KIEE COIRT — 4 T3 50
BRI — 27 OBIBIZ—FIL 2R SN TBS
FLYbII Y ¥ F L — F 2BV TER TOHK
HEEEANRT MVBHANEIEIC 7L — 27 AL —
Thbo KEMFFEEE CIZA—% v b, o7
AHA M, VB REY Y FL -5 LTHE
AONDLMBURITIFFIT SN TS, £b %
bCeHEMDIRIER 2 ML Th v v FL—%
ELTIRELBHLEVEAF T F9 1 FRIG
MEHEZROWHP S RN TN 720 TH 5,

Z ZTARBIZETIX. RA M Lu,051258 - T
OB e AR - BUSHIRE 2 e H 2 &
THIET B BHUMIRILZDIIZOW T,
DTHH7H, R Yb> ORNIERE % JL5E
FTHIESTBHT ., FURZOMBE TOR
W ARG E T2 b wizo T, —
I T L —F 3B ORI LD RO
HREALIZ & o TRIEZFFER SR oN S
ENEL ., FOERTHEMEIE 2L D
RBF vy VEBDTHWLEEZZONS, AN
FETIE, T TVDE R SEMIC & 2 Ay g,
Ve, TS B R O — i D FEER &
WEEARARINATH 2 & T, YD O Rl 2 g
FEB XU % B 2 52T %,

B =

% B T B 352 (Positron Emission Tomogra-

phy : PET) I ZIE DRI ETIC BV TENZRIR

ERELTEBY . £ OEBEEICE R LT
BAS, Wi B EHEEALIZIZ51 ke VETHET

xF I R O B GE R A E i (Time OF
Flight: TOF) OFJH AT K & ST % PET
HOMGHRZ WL IZY v F L —5 LIE
NLETPHLNTWS, Py FL—F7ITH
—DkeV-MeVIEEED T AN F—% b DOFIT A
WFE—JFRR T2, BT BT HDevL
NNVDIFNF =T FFONTF~NE, KA -5
S LB ORI & T EIC X > TEHRT
HAVN=FThHb, ZNFE TOTOF-PETHF
ZETld. BaF,. CsFEEONRE T OEBRIZL S
FEHEFAS 2 FEPBET SN TE TN DD,
NP RDPEEEINETH L. BB FEOR
WATE A L B WIS W IR 4 R R &
TS, @D D B (CsF) SO R A8
WashTnb, ZODTOF-PETHZEIZ1980
ERLIVITONTVLIZOEDLLT, RIZKE
CERMEIZEIN TV RV, #ODPDRA—H—T
X, Ce:L(Y)SOY Y FL—%%Hw/ziLH
PETHAE I TOFREREZX BN L CHFEx 4T > C
VDA, PUHBEICTOFRERE Z BN L7272 T |
KIEZRBE M EASER SN TBY ., KIS
NEEHEY v F L — 7 1 2REHRIUL, TOF-
PETOARWE L RO Db EEZ HND,
PETH Y ¥ F L — 7 3BEIZE—HA (BGO Y
FL—%). H A (Ce:LYSO) HEHBEAE
H L7 5THEY ., Ce:LYSOZ £ MERERYIZ LAl
HIEETIHE XIS, B{E, £L
DOIFFEAERA A TOF-PETH o » F L — ¥ D5
B EITo T0b,

AL Tl Yo OB ENER &2 50
HEWELT I v 7 ALAFFTFHA R oFL—
¥ DRIFEEAIT I Y bR EE 0 it il %
BHONET LR HNET S, BERE 55
BHIRADSZE R L 72 (LuyRey.,) ;05 FID R A i
Yo w7z o b b (Reld & LHH) . #
ZEHET I v 7 AV AT+ ¥4 FIC
B 5 E#ERFEE IR L THY (T. Yanagida

— 286 —



The Murata Science Foundation

etal., Appl. Phys. Express 4 1264022011) . A<M
FECIIALRL - A S REALIC & - TR
fLxHIET. UFMEIL Yy FL—FL
L THWSINTW S B TIZ 2400 CRLED
Ein CTRITIUSE R v, BEa Z b
LA D3 E R AR ETH H05, LT
I v 7 ATIZ1800 CHIR TEMA A TH 5,
ZDIDERFTEEZDE, EHETI v
ANZTHBERAT o 72 /05, FIEAKE W,

MEOHRFTE LTE, YO OWRMEE %
0.1%-100% CTZEAL S, Lu,0; IR L 72356
Df 2 BIGEARE 2 RET 59 5. AHHE
RiE, E 77 A HisEE Y A1),
J"oNZZ Y TVICE LT, BENER 1T -
72BN, EAHOMERD O R XA M) . AHRLST
i (FET-#RBUNER 4T - EPMA) 55 O FFifi & 17
WV, BEE T MBS SN TV S0 7% 55l L
7o MEEHII CRIED LA o 7o TV L
Tl SR e LTS 2060 (Ei
BORHE, JRTE, bk - LI, PLi
Jedidn) DRz 4T - 720

CNOEGRIEHIEIC X > TYb O EMEE
BB SSEH L 2MEHIR L Tl EBEOIG
HAEBEE L7 SVAS T T4 v TROT <
BUSEFEMZ4T 9o 22 Cld. PET & AARICTE
B BT R EAR (511 keV) & Bl PETEEL
BESE W CTHT R EZWET 5, &5
WZRADSBEES L7 B SV A XK A R 1) — 2
VAT ARHAWT, B YOEMBE)E
R3S REMINCARAR L 72,

Dlbo &9 7 F2Br % RIITAT o 724 R
Yb DEERIIEE X 1-3%RiE KT, Z0
By L — g vt ERERIIY 7S
IR Y UF L= 3 YEYERIZ 500-1000 ph/
MeV. & A MIScEHAWV7E113 8T phy/
MeV& o7z,

- LT EIE -

— 287 —



