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codoping on scintillation response of Ce,Mg:GAGG.

YU F L —F —Th b Ce:GdsAl,Gaz04, (Ce:GAGG) fidbic e B A 4 ik F—7
THEUTFL—va RN EIND, TOMHEMERE LT, Uit ) v A
VWA AL LTIRES ‘Ut VAL A URREET AL BIEEISRL TS, K
MRTIE, COETAORZUEERIET D720, &Y 7 A Ly i X BRI GG T 65 4%
E(XANES)A X7 h L& HlE L, Ce:GAGG, Ce,Mg:GAGG, Ce,Ca:GAGG Ht& U 7 AL
I v O EGEAG 24T > 72, Ce,Mg:GAGG ® XANES A7 k/LiL Ce:GAGG D Zh & &
<—FH L7, EHERE LOEBENL, BV VAL A ORB OB =MOKRETHD Z &
ZBH S L, —F ., Ce,Ca:GAGG ® XANES A X7 kX Ce:GAGG B L O
Ce, Mg:GAGG D Z N6 LT R | UWMOKRENLZETCHLZ LW LMNII LI, 21
b DORERIZE SN T, Ce,Mg:GAGG T Y 7 A A AU FENET VL EE TRV &

Recently, it has been reported that the scintillation response of Ce:GAGG scintillators is
improved by codoping of divalent cations. The tetravalent cerium emission model has been
proposed to explain the physical mechanism for such improvement. We have measured cerium
Ly X-ray absorption near edge structure (XANES) spectra of Ce:GAGG, Ce,Mg:GAGG, and
Ce,Ca:GAGG, in order to clarify the valence change of cerium ions by codoping of magnesium
and calcium ions. The XANES spectra of Ce,Mg:GAGG and Ce:GAGG are almost agreement
with that of the standard samples with CeF;. The valence of most cerium ions in Ce:GAGG and
Ce,Mg:GAGG is considered +3. On the other hand, the XANES spectrum of Ce,Ca:GAGG is
similar to that of the standard sample with CeO,, and is different from those of Ce,Mg:GAGG
and Ce:GAGG. The tetravalent cerium ions are larger in Ce,Ca:GAGG, compared to Ce:GAGG
and Ce,Mg:GAGG. Based on the present experimental results, we conclude that the tetravalent

cerium emission model proposed is not adequate in describing the effect of magnesium
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BEY, BIRHERE, it X= U7 4 2 EIRERICO > TRRBOTBENREE LT, Zhi
BT 2 EET S A ZADEMERELSRD BTV D, R, BHERBRESROLEHRTHH v T L—
B — DEFIESEC T B ESRIZR, RO SN @EIEREY v F L — 2 —Th HCe A 4> Z TN
L 72Gd;AL,Ga;01; (Ce:GAGQG) 72 ED A —3 v M lEm W I )o@\ o 1L — 43 fR6E 2 Heda
W2 TR AR D, TP Homtics LTHHATH 5[], Ce:GAGGD Y ' F L — =
VEIIT M Y T Ao A DN (5d) EETEE ) AL D, i, TR Y HEA A A SRR
ETDE, YoFL—a U BEOREHANPE LENFEMLEL 2D 2 ERHE SN[R2]. O
PECE O BRI IR B BEE > TV D, ZNE T, SAMNRORINE NS, TAh Y LA 4
ERMIET D L) U AL T OMBENESER T OTIEROVNERESN TSR, 2O/
BITWERBREATHY, P FL—F—ORMHBGEL ML IZITRAUTHA LT uide b2,

FERERZ LI N ETY U FL—F —2aea bR ORBE X v V 7 24 55K
Ba D L% 53 e F R FIEIC K 0 AR T & 72, S LIRS T CHRAMRIN A2 JIE LT R — kXD 17
FEERHL, 2RI R T AL A DO R—T Lo THRTEHZEEHLNC LB, BT
—HERMAIIIR R LR T LR T D LB DN, ¥~ TRV U LA A O R—T (IR FRLER 1 & I
LEEND D B CTE D, o, Fea BB LI PARAMRIL AR B ZE, R — AR K O WY
Nz, =MtV U AL D A-Af BRI AW BIR SN D, £ OWIHREZ LA RV CTlX
I K 2 =4l U U AORADFITDT 0 1% T E 20, ZiE, =l S Ui~ iz b
MEEAEBEATEIHETRET D, MMERA AL O F—71C X DR ESEOEICE LT, %
TR CIEIfliE Y 7 AA AU BRI A A & UTEES “NUflit U v AA AU REET N DNEE
INTWDME], LaL, HFEENRE L CEE/ERIL. BEISNCET AV THRPATE RN LD,
HIRIEIC & 2 B MBEMITIR/T 2 0IFZE TN eEEZX LD,

TR A A D R—T R AT I, BY U AL F U OMEEENEZ D0 E D D,
EHOCTDONEERRA VM Epd, i NUlOE A 2 EBCTNT 2 ks LT, X
WIS R 1S (XANES) 227 M AORIER L BN TWA[S], 22T, S0 HFERE T,
Ce:GAGG, CeMg:GAGG, Ce,Ca:GAGG D&Y 7 A Lyydis XANE A7 hVAHIEL, £ F—71C
LD MEEEF T, 'Y U LD LT X B0 & AR Ok FITFAE 221 3 &
52 % DT, XANES A7 MV AHIE LT T8I 21T AL, R~y 72 v A A0 F—
THREPALNICT DI ENTED EHFEEND,
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AWFIETIE, ~A 7 a5 & FIFIETEM L72Ce:GAGG. CeMg:GAG, Ce,Ca:GAGG Dbt Ji % Kk
L. ZEMEBRTHIRLZb0Z2 XLy MELTHIEREEE LTHWE, B 7 AL 2O =AMk
fE & DU E 2 5~ D EEHERREL & L T ZE N CeF3 & CeO, 2 ZEALMIFE THINL T > MEL= D
D&MWz, XANESAXZ MVORIEIZE —LT A UBLISIC T T > 72, HIEIXEIR TITo72, i
HIZEEND BV DAL A OEPIBMETH D720 FHMEIC L A2MEIRETHY . B VAL A
UMBOENXBREE ) A U7 MEHEETHRE L= F—Fp5 L CEHE Lz, ASITXH#R O EE
VERABHRTICRRE Lo A A F = =T L7z, JIEIE. 5.6keVAr56.3 keVD TR /LF — i T
1To72,
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K2 X .~ TRV T LA BIOINY T LA A& K—F L7z Ce:GAGG @ Ce Ly XANE
ARG N VERT, RO T2, ZMidEA 4> &3 F—7 L7220 Ce:GAGG ORIERER B R Lz,
BEHEREIOFER S £72K 1(b)IZR L=, Ce:GAGG & CeMg:GAGG D XANES A7 kLT HWZ X
—#,7T 5, ZNHD XANES A7 MU CeF; # F 0 EREREIOZN E L<BTWD, Zhbo
FERIT. Ce:GAGG B L1 Ce,Mg:GAGG T D% DBV w7 AA A NI =MOIREEZ IS Z & 2RI
%, Ce:GAGG HDE Y U LA F L DML~ TR U LA T O R—=TIC L DEEEZZ T RO
X LM TH D, —J. Ce,Ca:GAGG ®D XANES A7 hLid, oOREIDZH & 1T —FET, CeO,
EOUEERBOZNE LTV D, 26 DRERNDL, Ce,Ca:GAGG FDEY 7 LA F D%
IZIUIORREZ D L ZEZ bND, IV T LA LT B N—T 952 L TEY U AL TP 5 M
DEBEEZITHEBZLND,

AR DOFRERIT, ~ TR T LA F L ZIL =T L CHIUMIE U ¥ LA F 0 OFEFHRENZ(L L7
WZ L ERT, o T, IR U LA G U N—TIC LD EOMEOET LV E LT, AT
FETHE SN Cer A AU RIEET NMITHEYI TR RV EFEHRTE 5,
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X 2:(a) TRV TLAFT BRIV AL F L HIE =T L2 Ce:GAGG D& U 7L Ly b
XANES A7 hb, WO, “flidEA 4 2B L2V Ce:GAGG Ot U 7 A Ly &
XANES A7 bR L7z, (b) EEARTURETHR LB LEY v A8 X0 bt U o SEERERE
D U 7 A Ly B XANES 2227 kL,

ANT T EA T & TRT DA T ORTTEENIMEEL R D D) FOMWICE 2 D813
T AT VEROEWVICHDL EBDRD, % /v OAF RO IR, v 7 X v T LA A
YOAFUERITHINT VI 2T LA F T IV T F L OEND LI IV T AL F 0
TRV =0 hAFrDENLITV, GAGG DR E TIE, HY U LAREIZRY LT ZOER
HiERE L TIBBER TP EASND EEZEXOND, I N—T SN~ IRV T AL F U, BED
KAV LKEEMD EOICHEASNDTZD, Y U LS AL OMEBIITRELRIES RN EBZL
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