LSSN 0916-3751

Wb KV A 7nhn B 7 A N—T A —

T e

Cyclotron and Radioisotope Center, Tohoku University

No. 48 2010.11 HILR¥HAfzrzutrvr - T4 74V =Tk ¥ —

ot
S
i

g S B AR L REO KA DIFEHE O FE

EBipRBE R R TR - TR p= o I
(& > & —h5E8d%)

FNFFRL206E1H I 62 o & — HGHRAE B EED, & U CRIRBIB RSB/ L. R4 H RIC
B L C BRI L E L, P ahttr 2 —RZ2IX0 0, e ROMEFRDOZ
R ZTHRE L ZXREATEVBRT, BRELCHAERTELLEBANVWET, ZoRZRMHED L TR
B L R ET,

Fidoex FEOHE T, RPE2FEL TE b2 TEBIFIRER A L LTI9844E10 A 12 AARICH
F L, 19903 A IR TR OB LFRIE S T L E Lz, TOBREICHFUEL ORFZeHEE R T
PR A 7 v, RECR I3 EIE TRAET O
FAERZIRRL OTFFALER - Jii PEBEHEW JOBR D A5
ICHELTWELE, B2 1Ry, Bl
BN R BRSO [ 77 SRR AR ISR 7E A =
ST T 47| ZRERB L O Z LI
D TNAHFRIEL L OHERAEE T
NFIAE O] O—BRE LT, & LULi
SHEBERY O @ Sy Bl KL OVE R ICRE T %

a1 ToCE E Lz,
JRFINFA B MR T RN F—FEDIERE & - B -
OHIERBRBEIRMA L RIZ I T — i B B A FHE 1 ERERTOEM



EREZLTOL Z NS ET, PEITFHCIVEMRICAS THBRFRENE L, Ttk
TRAF—FENLHE L, JEAFA LR 2T R TED LN TWET, —J7, FEOKFHTRT
DR JIOMFEEE DS ARSI ATV VBN TR Y BFEATE TR 0%F - SRE 615
REAITEERS, BB EEOARFL LS FHAT L, L L, IHER T HBRER - B
B IIGERT OARR S 7 — A L7220 | BUETIFHI2ERFACDIE S TOET, FEICIE SR
i) OFRE (1966~764) 23V, Z OKFOWFFHE DR 2 TB 2 Z T M5 EE L £t
AT LT, EOEETH TIIRFETHR T IOMBEHEE # M2 5BEN D72 FHI50~60m%f L Bdz
PSR EVVER A, MORFFEAN 38 B 72 X 9 RT3, BT 0 5 CIIEOBERIR E MR
OB S o T, [SULKEA) 225 OEHEIFFICEN COVET, PEBIFIXTFEEN DD A%
REONGE E SRS 5 HE 250 2D TER Y | HHT20094E7 B K HIEREE D etk [E 0O 4 70 REESORFSE
PERAIZ U Hhigh-ranking \#F (i L~V) 28 AT HESGEHEZ EFRICFEE L TB Y, Fb Zhic
JiE UCAS6H L0 EZSEKRFICETLE Lis, 266F50 OMENXFEICRE SEF L, R AR
(272> TWET, PEFELETZED > TWRWOMT LY 0BT T, LI, AAREFEORFIZBT
HIFFEEE S OFERIZ DOV TR AR Z B R ST T2 & £

FETIE, RFHEBIR LT WFEENTZ SAWET, BRI FR S TR IR T
SFER, AR L5, RARTEE, IR A 7 v LR (RAAS SR CTHIER) . HBAH & B DR &
O IakfiBRss v 2 —0 b 0 7, EEFRE - BEONFREFTIIEBD2~3(GE L TW\E
T, FETIXIA DSHFEDIAE U T, FAOFFSEHIRERS A 7 v - EHEF72 D TA A —VIHIZE
EITHE SN A DO TIZE DB L TWE L2, < OFREE T L, RFEOHAITITER IS X F4F
E+34 ., MEILDONFEEE TN, IEENL W DRI TE 44 S 2412 L T
DWE LT, FAELLHMIICT 7o —F L TE T, AN ARIZNSM S ERRER L #NT THATE
Fli, BELLTUIEFI LN ETIN, A bESFREIMBAFHLEN2LEINTNDHDT,
DDA E T

AT EOFTRE HELS] 2O LO0B LT, FESEKSE L Vo R O KBTI,
AR FREFMLT) FESEENOREIARMATr Y 27 M b bW (FITIEmD TEW
HETHLESTbDOLH Y FT) ., FREET T ThMEADIALIEEIICEL 72 £9, BART
FEZ NN ETTR, FUKRFED (8% 1234207 7B 0, HARAGSEDOENH -
TEWEDOHEDRH Y £, FEERIIINTECOBGRIUC L > TS HITRERERH D L EDIT
WET, BRAIT, ZROFEFEIINERSR D025 T, IMTESONRITENIZT TR FEL
FAEROFEREEORITCOREHELET, YRR, HUETINEEOESITHIAEL T
9, ZHFRWEKTHSZE U TERDLIBBICEND EATROVIAS LOVEREAN, L LS
DATELTEDMRETZ ATV B DT ETZEER T,

AARTIE ARV CILIRRF v VR A E R ORFIIE 9 Z < R E BWETR, FETIEEDOR
FITOINIRRE L E LK X R 2ANH D | KT OBOEAFTIZ b 72> TWET, BHELE st
KEFEOEF T, FIZIZ300~2 Z— VLA EDIE A2 & LTz v VAR SH Y | SIRREM N H - HZ -5



B A THET, ZIUTTROHGBIFNHEBICREZ RN Z AN TOERETL X H, THIUTIiTHE
PN HEWEERE LS THDOR T2 RFBCANDDE LI L TWET, —J5, oW - FHIEEO
TR DOITEA 7 TIXFELEELEARORFAKIZIRNONFEE TT, BRI, FE TR
PROINTEERE 72 SITIIRIREF O (LT H RO R FOREITHY) BfFVTNT, FAEZHAR
BlaFio TV o TEERMSH L CTHREAZZ TR0 b —RIEWET, S2EERTIIIERIFIHINTE
., ZhbhEOBER~ L NU—DRRIEERVET, BARTIZIND Z0 X 5 2R EMERE 1308
HTENBSTHHAD I ENRNTL X D,

FEIXELEBOPROVEREERICH Y, B EOEI D LFHRBIM L, REEINRSH D L 91T
WMUBNET, —H, RIfiE LT TERRF B AREBIC 2> TSRl O EF A, ZHEEY)
FRIZRIRRBICHIZ 5 &, = b r E—2IERICE <. Z{bDdriving force D TRE W& 72D £,
AARIEH DB CTHIIISA LTSI o TE L EEXETH, BRHITIENDEA5HE>TWND
I bELORET,

ZO LT, FMTIZEAREFEOMIZZ S O Z ERFBIICLZ T, VG2 EZARKEL, B
HWZH AT HUIWIin-winDBRIZ 72 5 R T v VRFEFIZE W E BWE T, B0 OHMSETH 5
Rz, AARITESZ2P5EE - S, REMEE L CEo@mERE ), Bt
DEIERE ) ZFF-> TRV FEITITEEZRIWOASM, A& &TRER T, R I 5 Y
F7, AHEES SICHECHE HEZIAALT, BEWWCHEZHLAW, HTUTIZB T 5717
IR OB R LB IHEHRIDEN D O TIZRW N EB-STEBY £9, ZHIFROKREK T2— hETHY
IR ERVTL X 9D,

BT R A - Se A A



CYRIC ==—2=No. 48 H &
BT
i b Lz A & PED KA B BIEE O 31
SRR BRI TR - LR

(v ¥ —WF2e %) Bl BE e 1
o WFFTRRAT
A2 U o A (TIBr) s s oo B
v X — RNyphaE S ER TS - HEEER UN R 7 N e 5

« 2N RIAE A fERara /T
JNHREE ZEAIF AT P RN ST S8 T Fehtis
FALTREA N 2 22T E TR ME RN ST SR E R R

AR IR 2 e Fudl]
Hilire 8 T WP
i@&%ﬁ *EZIK '—%“ ............. 9
< R PrkHE ©
v — RyphmsE R ER A « HEEER NFL FEREH - 12
. —Ey&»—‘jj)%@j;sfn ﬁo.t}: ............................................................................................ 14
A7 bhar-FIOFTA Y b= =R

mi
o ZEOBMLYE

o EEEMEZESHE

o ek & RI OZ AV \L:Bgﬁ—é/ﬂ:}‘ﬂ—%égﬁgéj/ﬁ\

- HILD TR

R ?:‘ "X —
s T — HESFEE - JSPS SMNE AR E Huliyar S. Nataraj ----22

— ThnEo —
s — RNygiftans BRI - Bh# Ho B 24

— ThnEo —
U B— RNyFhasE REEEIITEE - iFE8 AR 25
« RI %fﬁf e R 27
o TGRS o NTETLE < vvvveeeesomsmreee e ettt 28
HERRIZ] o S EPRIKHZISZE [T wrvereeerreeeeeeeee ettt 29
BB 02T L 30



A2 U o A (TIBr) s s oo B

B S — Ryptn®E B R RpZEE: - #eBd%
AR EKRH

1. lZLoic

BIfE, By, 19, WP EORSBIIRAWT, BEROEER AT ZED T ET, iRz
FHA 25 A . FOMIBBYA L U CIE@m B E Z RO ERN AR 0  5 04 < H 0 3, X#oH v
~R7R E O ) O @\ EERROFHANZ IR C B AR 232 < W B AL E 3, BHRZ T B R
HEROFTREMIL S ODO—2IZ, HEARRHZRNH D 3, PERRBRHEIT o~ #iie & ORd# %
HEERAE L CIEHEE A - LTS L, 2 OHEOBENC L O BHRICHSHRESZ2/H/ 2 &
INTCEET, PR A IR A EEE R Y U TSRS 5 O CEN- =RV — R A R L
F, F NN TS 2 2 L3 TE 720 8K %713 Positron Emission Tomography (PET)
KW~ NAT Vo TeA A=V TINHIZE L TOET,

B RRR HHER ORI < . 1945 412 Pd. Van Heerden 7% AgCl it & VT 7L 7 7 kiAo O
OB L2 & ZAITEE D L SR TWET(L BUER B IA < STV 4 s
ZHI S KON Ge Z W= O T, SilIfrERL 172 EOFHINITRE T3, &SN 14 &, BE
2% 2.33 glem3 SR DI XHR, W <~ BEORHNTIIBR R IME <@ L EE A, Ge ftasid Ge @
[R5 32 . BN 5.33g/em? & HEEAIE N2 DIS, A o~ IR AW S E 28, 2Rk
HME2S 0.67 eV E PN OITIRIRNE R EIC L AMHAEZVE LT HRENH Y £3, O, FERMHR
HERORRZFF B 5 b, S|IRICBW TR IR CEWET 2R ER ORISR O b TE £ LT,
Bk & 712508 DA DD B 72 LAY BRI AR EERI T VR 2 FFO 2 IS TE 720,
HE e U CHEE 2084 MBI ORFERN e ST E F LT, FRCSRIRCTENE LSRR 2 £
bR & LT CdTe, Hgle 72 £ 1960 R0 5 1970 FRATHAIONT THFZE S UG Hi
2l[3], BECIERMEEINFRGELH Y £, £/2, CZTHHERL T A U b & N IS
T4, EFICESTHET, ZoMmobEw -8k L LTk GaAs, GaSe, Pbls72 EHERHE)
VEREH R AR e U CHFZES VTV E T3, FEAIZIEE > TORWVORBLIR T,

TR BRI RS Tl Aba ko —>ThH 582 U oA (TIBr) ([2HH LIFEZLT-
TWET, TIBr MHERORROFHEILE MRITZIEETY, TIBr (3R & 508357 Y U LT 81 &, RHE
T35 FELEREEL ., BEL /2 7.56 glem3 EIEFITENH D & 72> TWET, TIBr fEsaD H o~k
WAREIS, BUFET 2 808 e L CldmOfEZ £ > T\ EJ, PET TR &5 511 keV OIHR
T = BUEKTT AR CdTe DF 2 (5 T3, & 5HIZ, TIBr (X 2.68 eV & IRV VEE IR 2 FF>7
DIZ, FRIZBW RS CENET Mg 2B UWET 2 2 L T& E 9,

TIBr #HHEH TR B 3L, SR THFER 72 SILTOE T, fdh T O - & ONEFLOBERERHED
OLE D BRI AMEL | BEFREBDME DRNEC, MRHEREIWEORIRGE & & HITHRHERD
FEDRPLT DR T VB —a v EMHIN D BRI Z 57 EERIZITGERER H 0 £ U, Bl
FERPIRFZEER CIIBUE U 7= S B o ki X 0 R ois it otE 2 X 0 £ Uiz, £72. MigED
ERAELE T & L CEBRILFERE 2 B & TIBr M Cfrbd s Z LIk VAR T VB — 3 BIG % i)
SHLHZ LTI LE LT, T 2Tl s ER RS HEE L Tnvd, TIBr Mgz
AT TEHFZEIC DN T SRR M2 L £,



2. FEEhE A O g E
JEGTRMR gL e U C O8RS IR, mWERIEE L1155 1o DI R E W EB B -
FaE (W) BNROOLNET, ZTOWFEOMEITHERT ORNMMIRE IR E < i Shu, fdh
BRICEB O TIIREM OMENFEE 220 97, Fox i3 iis 2 AV CEM oML 21T itHEs H
TIBr fift 2 B L TV ET, BEHKR SN TV TIBr TAT LB WM EHIAFEE D 99.99%7> 5
99.999% DY T, Fox ITAFFE 99.999%0 TIBr ¥y KA FEM & L TRmMBREZIT> TV ET, #
MERAFEIZE COI0 | ACEREAICERE U, S RAIC L0 Wb 21TV E T, g s & 13k
PRARB O — 2R L. 2 O 2 30RO e O K £ TREI S8 5 Z LIk VB DRITES
ZRIRA U TR S E T 2 515 T, Ml U 7= b & iamhis<° Bridgman {54 VWV CHAESIZ B K
L %9, X 1% Bridgman ¥5IC &> THR L7 TIBr #idh & TIBr o OFETY, #gilsic
XAz L v BIE TIBr ik ST % CdTe fEds Opdhl & A& Ol (T 1023 cm?V
B, IEALT 104 em?V ERE) 23T ETICE->TWET, IHIZFELITERKR L7 TIBr &m0
NaeE YAk @%@%ﬁofwiﬁ BRLIZAEREZY Y HT 2 DRHEEEEN G E 0V 97, U]
AN : DH LI K DG~ D RIMEOBNZR EZEET 57
WIZ, XA VYE RUAY—Y—IZLvE L%
TOET, Fr2oESI2EY H U-fEs oI
Lo TWAHDT, MHE#Z AW T ATV E
T, MERHIUIFIZRIE A X ) — VIR CHEhER
HEaTyTF o7 LET, TOLIICLTREL-ER
M TLRC Al 72 £ O&J8 2 L2405 LEM A R L
F9, M2FHYWEL=7 L—FA v v RO
HEROEETT, 2O & 9 B EER A
TR OB HRHERORE, FliE T2 —&
L TAT 2 T B 728, JeBRIN7RiFFE 21T 5 2 &R T
=ET

1.  Bridgmani£iZ X > CTHK L7z TIBr il &
TIBr 7T

X 2. HYWELT TIBr fhda s AV =7 L—FRI(E), 7 B ABIE) DR H %



3. TIBr fHigs ORI

TIBr MHAHIHIRICAWTENT- T~ ART ha A —2 L LTEELE T, 3iEr st
A TIBr Mg D 1 7 BN B4 5107 137Cs K ON60Co H o <A LT, ZOMHERE 4.2
mm EO TIBr #5dh EIZ 1 mm2 DOV B/VEME 4 [HEF MG E 7> TOET, SRSV T 662
keV O <H#UIKRE LT 1.22% & FEF @MW RV F— 0 FEENF G CvET, £z, TIBr i34
VRN FEF IS E N2 MR O AR T H 60Co 225 D 1 MeV BL EOE N R /L F—0D
H o~ a5 Z ENATREE 7> TV ET,

, . - - T 400
B 662 e Pivol #3
Toop  Foel ] asol
600k aook
g s00p Corected E 2501
= FIWHM = 1 22% 5
5 400 / = 200t
E .5 1.33 MeV
s S =r FWHM = 1.11% |
200k 100k
100 . S50k
o L M i - [1] i i L L 4
] 200 400 600 800 1000 1200 0 200 400 600 B00 1000 1200
Cheanned Number Channel Number

3. FRITAWTE 7 AR TIBr #iH#E0 515 bz BCs(fE) K O 60Co(F) 1 o R AT b L

TIBr #HEHERIRITAO TEDER Bom = L X — SR 2§ KA L7k BB T8,
TR OEME CRIEFFENRAIL L T LE IR T VB — a v EMEHIN A BN R ROMBE T LT,
ZDORTVE— 3 VBIREWNGIT 57Ok 2 R ERRA LGN TE E L2, Mg OB ERE
Z-20CREEIZ NI D Z EDAMCA R 2 HERH Y FHAT L, £ 2T, Fx 1L TIBr 234 4 A5E
KTHDHZLICHER LE LI TIBr iCEEBREZENNT 5 S8 A 4 THDHBr N7/ — RIZER L,
TIHA A2 Hh Y — R RSN D CTHERMLE
o Fex LT OEMOFEFED R TR DI E
KT S L0 TRHSFFREOSBEDEZ S5O
EBEXFE LT, ZOA T UEREIEIT 2 0EE L
T, Fexlx T B EIE LTERAL, BT
RIS A EmRTE T LIV EROTFZXY |
TIBr #HEEDR T U ¥ —3 g VEL O
LELEBL K4 1% Tl 28e+57 L —FH %1
TIBr ri#s 2 24 BFfEH S ETEESE2 & & A
BHNTz ARy FATT, WETIZ 100V O T '
A EHIINUEET . 662keV DA o~ RS Uil
F L7, BHESORMEREELL TN &0 0 100
PN ET, TIEMEERHT A2 LICED, fEkE
TD TIBr s OENWERR S REH] 2 KIgIZHEHT 95 4. T1%EME T 57 L —F % TIBr fHHge %

BET keW
B bt Tlescape

g

Counts/Channal
g

- Lk S e - L 94 WE MBI E S 670 & X 1T/ b
ENTE, FHEA~AKELSFETLIZ ENTEE 0 Ay T BRI B e
L7 BB L TG = & AR5,



4, FLHEAKRORER

TIBr [IEFEMIE S CT& 7z CdTe, CZT. Hgl 72 SITHABFIEE S ERIEIC D72 < . 2 DOFED
%M6®ﬁm“:&$%®fi%wiﬁhﬁbtoLﬂ . FEEROME D L BROGIEOUER L

ZEY . E|ET662keV DOH <RI LT 1%D e Z T~ e O BUWEN FTRE/2 £ TICE Y %
Lto%ﬁm BT TR RO TH-7=RT VP — 3 8B4 Tl BRI L3 ERCFR G A
WD FEIZ E 0 BIMIZEGET 5 2 L A3 TR k@@ibkoA& TIBr 1% OIFFITmWRHEIRD

BB O E KRR T 22 REBEICB OV TEOBRENMERTIHDEEZD
nNET,

R i BER AT SEES CIEBIAE, TIBr M 2 58K PET ~IGHT 272012, g 2
TWET, X 51ETIBr A b U v 7THiHIgR & F DOEEMH B 5Tz 2Na H o~ AT ML T1,
ZOBHZITIES 1 mm T 1 mmX5 mm DA K v 7 EME 4 FF>TWET, B Haso—fE
P T RVX—fRRE. B RERNE LTV ET, SRIIRBOfREEDSEETTV PET ~
DOICHZBIE LTIt 2 D 5 T ETT,

7
;z i 511 K&V 23 spectrum ;z “Na Spectrum :: i s “Na Spectrum 6: i Wi “Na Spectrum
T 500 500 (- A 500 f~ 500 -
g 400 400 |- 400 - 400 -
g 300 - 300 - 300 - 300 |-
& 200 200 b 200 |- 200 -
W rskev| TP 1275 ke 1901 wrskey| 0 1275 keV
0 | ! 0 . | o ) | o i |
0 200 400 600 0 200 400 600 1] 200 400 600 1] 200 400 800
Channel Mumber Channel Number Channel Number Channel Number
<TIBrstrip detector Imm thick>
5. TIBr 2 kU » FHitids & £ D5 BN HIF b 2Na T2 < fRA~T M
e BN
[1] PJ. Van Heerden: The Crystal Counter, (Utrecht Dissertation, 1945)
[2] W. Akutagawa, K. Zanio and J.W. Mayer: Nucl. Instrum. Meth. A, 55(1967)383
[3] W.R. Willing: Nucl. Instrum. Meth. A, 96(1971)615
[4] C.E.Lehner, Z. He and G.F. Knoll: IEEE Trans. Nucl. Sci., 50(2003)1090
[

5] K. Hitomi, T. Shoji and Y. Niizeki: Nucl. Instrum. Meth. A, 585(2008)102



M RI 5 MR
IR SIS ERIT R PE R ST SR T e A%

AR RS ORI TSR
BAORPE 2 BE A1 B

BER T % VTR

EHEE WA ¥

InksESFseET e ORTE IIHIREERAEET (B . AIRRIINEFN 16 4, Sk (CFAk 23
) 1370 AFEERZET, ZoM, PEITNE B LT, 20 L X EExITHamIicREREEEE oo
TWERBOTRE B E LTE £ Uiz, BREYWNIERGE & &b itz z | 18 30 R0 B I,
WDAEZ—Ty e LT, 20K, TBA. W 1BIROIFEEIT > CEE Lz, Rk 5 FIZBITED
NERF~ & S S AL, IS fE > CHRIES 2 RBENEZR & ORI B L OO N A DR E D S L
TWET,

Dntshi CHRFIHN ORgRERRIE. BN 52 FIC &R EZ T2 b0 T, EXARRT R
REFHIREIAITFEET S PERIN R ERERR (55 2919 5) | T, B2 - AMFOWED T 0IZFE
BEORIZ FL—H e LTRHALTOET, BEEHRROIERITH Y A,

AR & Ot TH[AERTZ & B ET 25, I I T b B & U PERATE (RD OFH
FARDSEAIMERNICH 0 £, D7D, BUEDIMEHFBET R/ N b DIZ 72> TOE T3,
23T RI ERDBEANATONTWEHIT, TOFEIIISZ o<, e~ =—7 RS E2 AT
Dltiax T LIz, Thud =Ml Z2iEH LT\l & T,

MIEE I & > TlE, B0
EDOHT RI MEX D &7V ~A
FRITT, VWolED, [EF AW
FROMEHT T O T, EITFIH
SN DR, 3H, 14C 72 & O#K B
KRECd, F£7232P, 51Cr, 125] 7o &
LAH SN E TR EEMICITNE
Wz, KD 7l 3 2 b
LEHA, T T, WM (8 B
&) o5 on7rTIz 10 EFo
RI EBR=EA2RELE L, K10
IEHEAMFIER T, BEROMETHA
S B ONLE T (IEFN 52
FUEE), RI OFIHNZWIFZEE
5. BOFHO RIEBREEZFF>T0D LW HBATT,

WIS 503 C RI SR CTX 5 Z L IIFIHAEIC & - TRIEMED & < . BFEEROET
L7e?y, Km, FEMTEmMEIICLKRDT AT v bR TRy, BEEIT CYERFORMFHIf
IT) 130 0XIC#EarRLE L, £IZ T, 10 ETOO=ED L ICZ2EHA2TH)BEE %




ED, TNEIE 1 BRI THER 2 AT HMELZ R TH LV )| FHER (2) EFHURH %
BT BEETOTERERY M7 5TT, HFRORIERELEZD L & HEED 11 AL

I &Y T, BMREOHEDE 1 FEHRE T ORBREZ T CEKEZRUT L E LT,
ERRZIE, RO ETE L U TGHMELEIZEIT A DIE 3 AIZ EITR LN, FOEOELENERK %
Z S RNl b 2 1 (S P ST e G P s N7 Y N 1 705 < V7R 5 A G 1112 e I B oo A N S Y -1 4= LR e
Mo fRE720E LT,

TR ULTEK 1 OO AWEY N RIBT, 20 2L 3BE TH0E RI Eii=) LIS =
U7 C L7z, WD 10 ERToyEN, [BH 2 UC by & LR R — 42 J i Cff 2 5
fiigk] 2580 LT\ =d & idetsigic, ol RI EBR=SIIFHRAFERN TE 5 2 LR ST, 7=
&I, HREIHIE 57 PET (G FWiEiRigiiE) OBRMED=0, 1C, 1BF HDORY hr
NGRS, ST, Zn, 133Xe &\ \o7zi@lifA (?) OBFEOMHAGR AT L CWE Lz, BiER
T, v~V A, Ty MEONEITL B AA, b NEBEFEOEEEROIZD, 4 X, YXEDOH
OB HBEEE TSN TE ARIMEA L TCWE Lz, £, KIRE 5°C) /e —7Ry
7 A, P2 L~ULE TOMAEEZ DNA B2 O FI T £ L,

ZOEHT, V—FrU—7 OFEBILRI 3E T, Rk EERITEE RI EBRE T, &0 ) (RHlE,
FIHEIZE > TIHRFE 72 K 9 T, 7272, =ERAO RI FEIIEBRIIZTZWOASATE O N5
HDOTL, HHZHITEEXIENH 5D T, IO ETAREZITH & & OHERGHRE T2~
BHETT, FHMIT R FHEADVEF X T LI ETT L, ENENOFE AT DR D OFF
51X, 11 OFBEXIENOTEt, AR5 O/REZ LT/ 8 A, 11 FEproMsr L
TR ER DB R A [RIFF I T TWAD LR U T LT,

SPETHER L TR R, BETH L [TFIREELL T XhbebrboBnZEAETLED
5 BIER BIE, FIRECELL T O RI 2 ERXISAN CHEAT 26 2FHT 22 LN TELTLL 9,
UL, ML, AEICRI 25 B THAT 57201203, 208 9 REHOFMZ 0T 546803
nE L7,

" DEHRED AV » MITZLITH Y
" FELER, BHAaX MIPRAICHA
Az b K& < RLOFIANA < 72 o
T-BUETIIHERF T D ONEEL < 720 |
PR 20 RISy A BE LR L L7, BUE
: O REERIT RIBD 2 L 3 fED 2
HErETT L E e T BUIRGRERL 22 T B

viE e

N—ARbEn-Z & T, BHZDOLD
TR TR E L, NEEEH
VAT A (K 2) R, EFOREHRI
WERNEH S 2T DITRL DBt
THI LT, FE X FOHKIZED
TWET,

ittt

S T R e e L T T T T

X 2.

10



HRETRR - RI 2R L7z 1) 5 2B DR

JRERE A B L QU D I BB SRR I 00 B Tl BRI EE L 38 A Doy 1 R
SRR O 21T > CUOVE T, DADIERIE L LT BRI BEIaREIE, 17— X
2 Gy & 1H1EOSERE T, 5,8, 560 Gy AL A7 2 — b liao TnET,
b RAARBERRIC X 0.5 Gy & 12 ]l Z L ICHE32 2 &b i, A IICHREE BT 7205 6
R ZELC LT, 24 FFFEEIZ 2 Gy, 30 HLLERRST Uil C O Liseit 2 TERERIAIHCR BRI
) BRZ BB ORMIE CRINL L E Lz, 25 OFBERE % *hicd™ 2 BRI & i35 = & ¢ itk
FHELO RO 21T > CWET, E£7o, DB L D1B5RMEE. 1 # H LIRIZ AUfiifans

MEFFME ] 2892 & B L, T ORI 21T > CWET, FuEil & O XM S HEHZ VI
T, KV EDSIEREOMNLZ BRE L TOET,

x107

@ HepG2 Fikh PR P JEc S R T P R D 4 ST
B , | A HepG2-8960-R #:[X : HepG2-8960-R I3 2Gy/H,
] *p<0.05
ER 30 F RS C & B Lig 1T
o 4 | EokmETH 2,
! 001 IDES Y IR P S R T > T BB
0 2 4 6 8 10
Days Dose (Gy)

RS I3 @ies T 2 X MBS ERE AN L ThES,

ZDIENIRIFABIE L TiE, y-32P-ATPZ W TIEMSUG 2T o 72 # U737 % BRUKEN TR L
HED S /37 DNy RO EZND Z L1280 U VB bR OTEE 21T TVEd, £
2. SRR OBRENTTE D712, [BHITF X ¥ v 2 W CRlldO¥iERe 2 H1IE L TV EJ, £72, 51Cr
L Z DT, MRRAOGEFEZIE L TOET,

BHyiZ

HOEIERR A E LD L > TRIOHHANMEL A LTWET, UL, RIZHWS Z L3
FIEZHATEEE CERMEICENLTOET, HEREFELSRIZFIH L& BHOFEE SRIZF]
M2 L0 BZRENENTRL 720 SHITFANED L, ZO7DIZb - L35, &9
YA I NANTETND LD TT, ZODODRIOFMAEHEET XL IFEEOFNTEMNEE P 5 L 5%
LTWET, BRIV AL LT, CYRIC= 2 — X EDOHBITIEH Y AN, FrNmEIT ORI
EHEEWK (77 781E) 28170 (REH) . BERHRIZOW T OREROESS, HamRIFERRIE T # O
IR 72 6O TR Y £,

11



N FIAHE D
v H— RNrphosE ke ER AR - R
N 5 N

HALRFAC BT D HE IR TOBHR T 0 V=7 b adiEd 570l f s/ n oy -7
VAT A Y M =T BN RN RS EACRRAN r FRICBR SR LT, PR 224 5 H
10 AiZidsepGrailt - SRROEEBBITORE LIz, AR 6EED DRy B2l ) Tk
B F =Ry BN EORNE TR L TOE £

BE 1. [EJE 338 B D Bim o =N ik

N FFIEHE RO FAREEOMITRINE L T ET, Nrfifi—ba——=Jic k) £,
FfEIE 253.01 ¥ A— b, AL 11,401 A CERE 17 4E) /e o>TWET, Ao Atkhidosk
D5 &S T R OOR DG 22 FORTATHIEI TIC RO SN2 LD ZOAMTEE LT, A
O OLBNTFEBHNOMRL & LTHRS>TOET, b (8F0), HE (T&), B (B
SB), BB (oniE2). FE (O6hE), BN K 595) T, ZORSOMAITSRARMLD
BB EDD DR E 72 o TOET, ANy pihiEdk & 0 4K OEM T, Seakelic IR (W
FoE) | EFHINDABENEEN, FHEAOESR L7220 F Lic, TOABEOH M THF |, 4
BOYELBEFRFZORO L 5> THY | ZOEFLGOH Ty THEA, AROEHFREO L 5 IFE
HTZEDL I RBOBHT-MN G, BERORNEE (F720) 272> TE VR L OMEENZ
FUZRSP NS TREL . ZOREDT- OO FT T [BN 84T ). AR EHE~ET 72
DEEFE -T2/ T E7rolc D Z LT,

12



BH Yavb kv E— TU—7) FH 3. YRR T T AU=—

RN ik EITREMX O H Y £, N7, ZRFmEH»HENSEE 338 5t A LI mn
W, ARG A RS B AT ZAIME L THWET (R D), BERMKIZIENES S Y |
FroHLHE 72> COET, REHIRKIINNR KO TEMX CTH Y . HARFAGR) & BB A
KOTERH Y 9, (DR FHIFIIICATC B AR - OBl i 5 amrsehi g o # —7e L
ORFFEREEE S EEHIKICH 0 3, £/2, BRULA 7 X U v CIHENDEEME H Y . BEZ AL
IZB W CHEHEEFHENREALTOET, v a vy B 7 E— b B 0 ATEOFNEED R EAK ST
WET (BH2), SDHICAT=—LMINA RS 7R H 0 (GE3), art— e Enk
AR RREST74A—T 5, WWRTF IR UL ERBEINTWET, o, BRga#ET
I$EA 10 A D&, HRERIZ TAo L rEEEOD | BRI ET, B TIEER—DAX
fEDOMNT LN 72 EDA R N OHITTAR OISR L A HERRR M TR E T (FE4),

ZDEITEE =Ry RS EITAORERE, UbOFLHTH 2 BEHXIZAE L T, &
X —DIFRATEE . HFRON » BB 2L & L TREOEREOHIZH Y 7,

EMLEA L .

B4 HonL XEEED VTN, Tk EnSn

13



U E—EDOBMLE

[VAr7mbuy « STFTALY b—FrrF—RE]

o WALKZE [REFDIN HFEERE

8 A 2 HIT TR & DI HBiGHIE] O—BRE L
T, YA 7ubn - IU0F74Y =Tt ¥
—DRFEMTOIE L2, HAEKRFENMT- TN D
(BFFEOIN BAGERE] &%, RIS 55
BEZRIGRE L, FAERFEOHE N EERET 5
ZEIZEoT, FOFEBREBE LT, BEE DL H
EEVIPROBFEEZEFETEL I WO RETT,
AENTRFMR R &N D Z 8T, ZRTH R
Bz KRR A chs A7 brr -7
CEATAY h—=T'F— IZEARAITLNEL
7o $EA 120 AFRE &9 RIS ¥ —IC
EOoTHEEIC L ERE LML, LOLERAEE WD Z LT, 0003 <EBRA S TS XK 5 7
HZ LT E L, FBRIIZHEONLET 2 ETH e, 1ZEAEOSMENEZ G - Cifiz H
. ZLOEMN eI TWE L, ZLOANLEELFELN, A 71 ha iz v
722 PET M ICHRV EISR 2521 7= X ) TL 7=,

ECR A A D R#

PET A== m 1 2% o HeE e B COBEA T

o [BEREMAKFZEDOHIARRE
o [EREFTKENDDRZE]
o EBE—EKR (HEH—&) DRF

ZOMIZH 7 A 15 HICTHRERER K FEFZAOMEE RS 8 H 4 BICIEHEERFEN LD R,
8 H 6 HIT Mt —mitt (IHEH—%&) DORY) 2MTbhivk Lz, Wb, AN SE
Y4 7 1 b e RS PET 2@ OB BRE S B2 T0E L,

ZDEINEL DALY A7 bay - TUFTAY M= Z—Dfix, IHEEM->TH 5
WEELTH 5 9 Z LA OEMO—D2THLHLDOT, Zhnb b, @A, —KEMbTE<o
TR % LTH BWZWE S TWE T,

14



o WIkKZE A/ ubnF3VFT7AY =T Z—

1. REZHOEEG

‘A%
1%

3. EHLOMNDRELLN?

5. ¥4 /abhu - FVFTAY b=TVE—D
RN TLED? (EEREIE W)

LA
Bhof=
2%

FL<hhvo

HHLLA
Motz
50%

15

6.

2. MR

"EE
1%

Bt
49%

RE2ET7v7—k (H22 8.2)

oy
50%

4, TORBEEZLEOEIICLTHDE LN

HERIZEID

1% '

(el vT)

%5

3%

INBUISE S
7%

HnEES
HlH=
9%

A—HYhE

RF-IGISOL
2%

AAVIRE
14%

EEE
5%

REMNSD
eSS
49%

EZDRFENEIRITRY £ LTch?

KENTES
EFTOHY3ab-
FRERF?

x5BT
1%

RE RS
35%

PETIREE
15%




7. ZHETIZ, 2Dk S IRhnEEESR D 8. 7 T IH5b] LEELLFGIX. £ DinEzs

RP2E2 T2 BBV T BORBEI T ERNHVETH?
(Bp)hniE 25
N EEE
iﬁgﬁ@ S
pomok.  ELST
ALY :
BB

REF 9%

BIRIL
F—hnE
AR
# (KEK)
37%

Spring—8
9%

HibZut

RALRZ- o
BEFAE IR ER B

PR Rtoa—

HB— % 27%

9. P bul-FVFTAY =T F—ERELTHT, AP LWERLIIHY L0
BRRPZER- ZRBREEZ ZTHRICBEFEE 3N,

- BRIZEBE LD RWEEZ RN TETHLRERTE T,

TV E L TWADE Ry & BT,

SEEND BONED XL I DRONHZTH Do T, Hix BN S BAT,

- 2 ORERR DOBAEDOEN S NI L G0 £ LT, HFERSFROT, RFETEZONELNT
T, THHEVERCERDSTZE ZARHATZDT, B THAZNTT,

CEBHED RONRVHTERF LT, ARV L a2 SAFESIENTETRANST-TT,
Frlz, PETREED XM TEREDHRKIERDTHZ ENTEHHNTINEBNE Lz,
BRI LICRIE T & bR WEMEREE A - SAH D ETHhEBE LA T, KR PET
AR CIE X BREFIH L TRR (D) TS L) E AR ETHIIGIIED £ LT,
T2, BNIEEDE D RN D > 7= Ol OpERIC BV E LT,

s BYLSRF RIS T o 7o & & 13, KL< 0B leho =iy, AREIAZZT T, LTk v X< 50
ST, KEBRFAIATS PERD TH o LIED D Z ENTEFUITNNER S,

cHNDFAZIZI > TLEY, Ho A E < H b N T, DT, A4~ A FRITHRA
b B IR Tz,

1 IN—T B2 DANEBENRLBE T, FELBHAREIT 2h oz, bol bR <HHL
TlELrolz,

YA 7\ b ATTFHOMEEIEY 72 EOEERBIR e & Bka I B OGN T D
ZENGMMNYELE, 9308 A 7 a hua U ITFERICR TAL ERELST, BEAXELE,
ISR T A Z L oo, BIREN ST,

CBEERIIRE VWL, HIRD K9 T I0voTe, ERPRVEBEARIC AT, HAWNDRITERE
IZHDHDOTL X 9D

16



cEZTOWEURICERNEFEHEN TS Z ERbhotz, 72, REERWEEE-T,
TIMFETE D Z XD 2D XD Z LA FEEICT D7D M OB ENER Do T2,
DX EAfE ST, WANWARNIEE L THATEWE T,

A7 u b OES LERICITEES X L, %, PETHREDZ L2OTTN, BNARETIE
72K WEICENER L TWT, T RUBERDOE -GG L, EOXo THITTADTL &
I, (FFEINES THETEEATLE)

cANIE L AL E DN Do T, (AIDTZOITHRZfE D DV Eb o LFELSHRZ TIE Lo
7

cAH, RFELEEZAIHGRNWZ EIXND 5720 T, 2THRHFTLVERIE 7=, 5 FTH
DN e MR R T 2 Z LN TE T, Elfii AN LN -7z,

O RNIHEETIELN TN D Z &,

- fERT DB ROBIENRE T ETEW,

CEBRLD ZENTERWE D el a o Z & TE, Kol

AXDDEIZH o7 T8EIN ) DBEIZHFEL WD LW DB EAXTE L, 1% 18
EWVIDITT I ZRNAF—DELZ ERAUIEEEELE LT,

ATNEANTZLS B TENENTED DL TR BN EITR o7, HEZ TR
NI BT EZE D128 otz

CHEREMET LT, ABEASDNEZIZND00, binbiel k) LT,

HE OB T2 SAHS> TETHEMERZ Enb D E L, ETHWWRRIZAR Y £ LT,
bt s> TXNWELE,

c RAERDOFATIZ DL I R L Hflio TR L T DA s LB o7, EERICTAZEL
THTTIKEBROH LNEE 72T e, LT,

s R A S TAREZRNOND, o, THUTHEVAETITR, BESETKWEDO L
AE, ENEEDDHHMOFEX,

c BRWERBRICAR D E LTz, HUREHTSVELT,

A u hr LRI UFT A Y N =T ORERFEROHA ST NAEBIO R TILS000 L,
AHBH ZDOX D RFFOBSZHL L THZTE, 0T

- NHEMERE D R FIWD T 72D T, 7o < S ADOBERRROBHRN D703 > TV DRI C
L7z, BRHDHBHTHHLOT, ., MEbREN-T- T, HELES HVRE D
TEWE L, SHOEER, SKOFEBGREORIZ S RFESE TV Z8IZR5D T,
LIALLS BN ET,

- HHWHIEBEOBIARE | RILY —ROMIEE L TNDEWIAIREZITE LT,

- IERRHERR O HAIRD T T, FIDTHDENZH T LI, 2720 BoIC# L o an
ENFEAETLIER, —FEN-ONEZINLH 20~30 HHEWH ZETL,

c REELTESTD 9 6 2 5 BUNTRATHFERT LA ED L Q=D T, FRIZBIRH 20072 2 LR
STz, AETIH NI RELHEEATS TR 2O T, o RE S, X, #H. %)

17



BB SRR H T NI BREENSHTE E Lz, BMLTHLE, EEZ ZI0BE
SAPNES LoDl ETHEBEELL, LWEBHETLHY, EFRHEETERVES
WO UIGIT < I L ET, Ll FEERIHIBGIZE 2 SHAN, S 67256 218D
RN ELE, HOBRES TINE LK,

- RIIV, BNLETREVNEDEDL D ERDE, BE&LMNDHL, BESHNRV 72 EDITRS
TLEIDERp EEWE LT, WV, T LWEMDRIZHBER S, (7 e b
0y OREE B0 THO TRV ERNE L, O, FREOL ) 2FMERFE LT
BT E RN ET,

- HOMIRALR TR 2 B2 DIIHIO TR =D Tl EZ T £ Lis, & THEERERE -
TeEBNET, HOBESI TIVELE,

cHUEDOEWERFEL 200 N b D &V ) KO AE D Z LN TEE L, HELAETH
W2 Z ERNS BWVEDS T2 T,

« ENENOWFED ST L THTHhILTWADTIE7e L& U T,

- B COMFZEDRERD D FHOFED Z L ZFRDZLINTED LV Z EITEW -, Bl—
D DR HTIZOITIRIRE SRR Ehka e Ml T T, BB ORE S # K U,
cHOOMBARIZE D HED I Do fel, ETCH/NSRLOE ST HDIZHER
VA7 WNAC N TR WPl ety TR

cBFEEAFNCT D] EVIBIARD ST, FARTRATZHR & S Hiviz X 9 ek
LTEbL LA, £, TAFREMGOMAEDEITHILKME L my . B,

- FUFEMZ LERFATLED, /ISR ETHERMIESTHDL Z ENRRY)TZEBNWE L,
TIWEINREEICH -T2 Ll EAETE LT,

A7 m b EFERICR T, 2OV AT LR, EHATEICHUTBBWIZEEE N D E X L,
PRINIRDEMENIREEZ RSy b 28DV £ LN, 5B S LICHFTE R 5T 5
Bz, HERCATWEZNnEEZEZTVET,

CIRDIEPRD ZEDTERNLOERIETHEE, AYCHONL-72TT, 22 F TR L
MEHSTVDRFATHED RNEBS DT, TITVERNEL, HUNL D TENELL
FERR DS KHUE T, AN D 2o e o 12 T, EEAERBRN TE T TT,
NN TS TESRZROWABWZER S, 5D U/INVGIT LIeFR I, Fv/hE
STHEIRNIRNE ZANRD o7z, SIRL TN FAESANE THRUIT, BaIERMICE
2T, IR bND SH0DOTE ZALZABEREBNTIND EH Y Bz, L
K20 3L 5 T8 WE LT,

WA TRIF2E-72 b IR (?) IShiF 2 SO REZRRTZD 3250108 L <
Exbolo, £, MABINN TEX 72N EXWNWTWWT, TEDLE IR LBV, tax
RIRTHEI)RFICEZD Lo ThINE BT,

s REFOIGER2D T, ETHEHLWHDOE LB TWE LA, FREOMIaNIERE L 72> Tz
TEITEEE L TR TOEM - EEN E THEMARLDEST-O T BIELE L (5B,

18



C FHCTOBRBRICT- 2 b5 X0 B OFEERMPHIZIIED £ L,

B s EBoTe, BRI T 2 —, BT I,

R, T B BT, R B B DO TN o TS L) T EERDTUE LT,

TR LD BRI 23S BTz,

B ENRDODPDD Y NEETRZRDSTEOTTR, +OEME S > T2 &I A FEOD
DFHZLICL ST, ol o—0O&EME S ST L7 E EEOEIMZHWHIT
WD ZEWGINE LTc, WA OEIICT 7a—F TE 5L W) ZENEET, LV
MNEIZHD D IRNBFRIEN TE 2 L) I 2iuT v & g L,

s 2OV ik IR, WD TIESTD T, TIWDWRBRIZZRD £ L7z, BH LANST-TT,
HONEITINELT,

cHNCay 7 m T MIOHEGRO BT, EEEZFIERTROLETWEEWeD T, 20572
&I ORI T TT,

- Rl L,

« T ANEEHZDONTEZDVES T LT,

[RE DB O]

o AARFEFFE INEE ©—LBFEE EAEHE CFk2249H 17 H)
[ 530 PIXE 1A K D BRBEREH AT IS 10 7o BEHBAS IR © Jesk DAL SRIEZ AL DAL
ZH W OSyr o R R ATTEES - B0

[EEEMZESRE]

Epk 22 4FEEER 1[0 (PRl 22 42 7 H 13 HBRfE)
o HHEDE O

o BUH IRy Tk EBURE

o FHIHEdRZ (KB) OHE

o FBHE DI

o PRk 21 AEFERGR K OVERL 22 4 T ALy

19



[B#R & RI ORZERHRVIZET 2 2% ES]
Rk 22 4511 H 8 H(H)~10 H(K), 17 B (k) ~19 H (&)

<% 69 [BIEMo—AFEE:

P GERE 11 H8 H(H), 9 HCK) 2 HEON 1 HXG#
-5 69 [ EERa — X HFE/ T AR

CYRIC #3511 A 10 HOK)
- E:

CYRIC RIFE 11 A 17 H(OK), 18 H(K), 19 H(&) 3 AHOWN 1 HAZ:#

% 32 A SOR 2—R (Efa—RDOHEROLEZHTS)

B o — XEBNE :

H i WHoox N K i fii
11 A 8 H(A)
800~ 850  (%Ziszfd)
850~ 9:00 HAHX LA
9:00~ 9:30 HHHROLEERQ)  THEH R ) CYRIC Ly E
9:40~10:40  AIKIZKIT D f o2 ELRUFER ARG 1354
10:50~11:50  HUR#ORET(2)  TEREHH] CYRIC R HRE
12:40~13:40 RO EERE)  RI DfbF) TseRt =6 %
13:50~15:20  EESHRBERICEE T D iES CYRIC (Ll 558
15:30~17:00  HE#ROZZETH(4) TR ik H
17:00~17:20 /hT R b
11 A 9 H(K)

8:00~ 850  (%Zi#=zf)
850~ 9:00 HA XA
9:00~ 9:30  HEHHROL AR T CYRIC /¥ #
9:40~10:40  AIRIZHT D HhHiROF28 EERBITER AR 1354
10:50~11:50  HUR#ROZLE2HWR(2)  THEEEHH]) CYRIC ER HRE
12:40~13:40 B OZ2EEB)  [RI 01k S A B %

Wtttz 2 — BB
13:50~15:20  HURHREHRIZ RS 2154 CYRIC [&5% i#
15:30~17:00 RO 2 HER(4) FEARFERL N BT
17:00~17:20 /hTF A b

20



HEBEa—RFFES T ABBNE
H i WHoox N K
11 A 10 HGK)
8:00~ 850  (Zik=fh)
850~ 9:00 HA XA
9:00~ 9:30 HEFROL R  THE B CYRIC
9:40~10:40  AIKIZHIT D iR 2 CYRIC
10:50~11:50  HURFROZ2EWR(2)  THEREHH BREEAF AR
12:40~13:40  HHROLETHE)  TRI O TSR
13:50~15:20  HURHREHIZ B3 154 CYRIC
15:30~17:00  fhtiR 22 =0k (4) ISR
17:00~17:20 /7T A
-5 55 [B] X #Ra—REH
PR CGHEZESE 11 A 11 AOR)
%5 55 [B] X o — REFEI T RAHER:
CYRIC ##%= 11 A 11 H(K)
X #pa—REBENE :
A 153 WHoox N K
11 A 11 BHOR)
8:00~ 850  (Zikft)
850~ 9:00 HA KA
9:00~10:30 X #REEE O TR CYRIC
10:40~11:10 X MREIMRIES CYRIC
11:20~12:00 ZEFHRVICET 587 4 CYRIC
XA —REFEY T AHEBNE :
H 152 A - O N
11 A 11 BHOR)
12:50~13:20  (Zik ()
13:20~13:30 HA XA
13:30~15:00 X & O 2R CYRIC
15:10~15:40 X #RRARIES CYRIC
15:50~16:10 ZEEHRWCET 5 ET 4 CYRIC

21

il

5y
EEAVINNE =
etk
B )
5y &
PND

il

il J0E
5y &
ik AT

Fil

W {5
ik AT



% FE 0 Z BB
— IThHhnEo —
a2 — HEZIEE - JISPS SMEAFIFIEE
Huliyar S. Nataraj

I am glad to introduce myself to CYRIC staff, faculty and students. I,
Huliyar Subbaiah Nataraj from India have recently joined CYRIC as a JSPS
post-doctoral fellow. I would be working on the theoretical aspects of Fr EDM
in close collaboration with Prof. Yasuhiro Sakemi and his colleagues.

I completed my doctoral research on the thesis titled “Electric Dipole
Moment of the Electron and its Implications on Matter-Antimatter
Asymmetry in the Universe” at Indian Institute of Astrophysics (ITA),
Bangalore, India. The main theme of this work was to look for the possible

connection between the two extreme scales of the Universe; the sub-atomic
and cosmic. In the course of the doctoral work, I got some opportunities to travel across Europe and
USA to participate and present my research work in various conferences and workshops.

Indian Institute of Astrophysics is one of the premier institutes in the field of Astronomy and
Astrophysics in India. It operates radio, optical, and infrared telescopes in different field stations spread
across India. A feather on the Institute's cap is the operation of world's highest altitude infrared
telescope housed in Ladakh region of Himalaya, remotely from Bangalore. It has been participating in
some of the space programs and also in some of the world's large optical telescope projects.

Bangalore, the place where I am from is one of the largest cities in India and it is the capital city of a
southern state called Karnataka. It was once called garden city of India, however, due to the increasing
demand for space for accommodating more and more industries, the greenery of the city is being
diminished day by day. It is now called silicon valley of India as it is the leader in software exports from
India.

After the completion of my doctoral work, I joined Budapest University of Technology and Economics,
Budapest, Hungary and I was working on the development of “High Accuracy Models in Atomic and
Molecular Physics”. I got exposed to the field of quantum chemistry there.

Budapest is one of the beautiful cities in Europe and it is termed as “Eastern Paris”. The country side
of Hungary is very green and scenic. I enjoyed touring the northern parts of Europe during last winter.
These previous experiences and exposures to multicultural environments have made me truly
adoptable. In addition, the kind hospitality and warm welcome I have received at CYRIC have made
me feel very comfortable and homely.

I would look forward to interact with you all to maximize my experiences; may it be the academic or
the cultural/traditional, during my stay at CYRIC.

Thank you.

Natara]
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I have never thought it would come to true when I was employed by
Cyclotron and Radioisotope Center (CYRIC), Tohoku University as a
postdoctoral fellow at July 9, 2010. As a distinguished research centre in

a world-famous university, I have no doubt that it would help me fulfill

the dream of pursuing advanced scientific research in a top institute.

As a member of radioisotopes researches, I know it well that -
radioactivity could become a useful process which can be harnessed by ’ ~ { .
man in nuclear power industry, application of radioactive materials in m : ‘ 1 h
academic and industrial research, biomedical research and medical
treatment. When I studied for my doctorate from April, 2007 to June, 2010 in Shanghai Institute
of Applied Physics, Chinese Academy of Science, my research work was to study molecular
imaging using quantum dots (optical) or radioisotope (radioactive, such as %mTc, 185Re, 18F, etc.) as
imaging reagents. It could noninvasively visualize the tumor location using optical imaging and
accurately assess the tumor-targeting efficacy and biodistribution using radioisotope imaging,
which would overcome the tissue penetration limitation and be potential to accelerate clinical
molecular imaging technical progress in future.

The energy and development nexus has become one of the most important issues in the world
due to the conflict between dwindling fossil fuels and mounting energy demand with progress of
social and economic. An increasing number of countries are now looking at the nuclear option as a
way to secure the energy supply needed to support development. As a result, it would produce
lots of nuclear waste as fuel rods and there would be a planet left with the legacy of nuclear waste,
which will be radioactive for thousands of years if they are not disposed of properly. So, it is
necessary to develop the treatment of the waste generated at nuclear power plants with a high
degree of effectivity and reliability for improving safety and economy of the whole waste
management system. From now on, I will engage in the research about the separation of
radionuclides from HLLW (high-level liquid waste), generated by spent fuel reprocessing under
the supervision of Professor Etsushu Kuraoka, who is experienced in this research field, at
CYRIC. I will take the chance to try my best to finish research topic and make some excellent

achievements.
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