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VAFYERNRZ 24T T MEY P URTY =7 A(VDD
BRRE PNp AANYT—RARYT kL

(R8T RFRR-EH OJIRRE, PHIESE, #RER, E
ZEEE T B

[Fram)

FINp AANY T —SRIETIIREMEE ST b 6§ OSMEEIKREL, BRI (21
=0.07 mm s') OTRFELEOHEIZ/HA L, Fio, BIENPFNS, WEBSH RIS
HEPABRICEBITE S, > T, X7V =v AMLEMOEE L DO FICHED T
B THD, TNETERBEMLIEZRT Y =UEEERD PNp A AT T — Ry
FUVITEREDNES | AT MR EORRIZR D0 ERB R -5, 5EIL. Alcock %
WWEVBESINERTY =/ W(VDIZE Y P02 1 DEINL L= B H SR 7 Bifrdsiky
FHXRYER(RVEU24-VF T MEY VU RT Y =7 A(VI) [Np(acac),py]
(acac=C;H,0;, py=C;H,N)DIFFEIZ DWW THET 2,

[3£5%]

BRIZT =T Ry 7 AR TIT o7z, HBEXTY =/(VDK 250 mg %5 3ml 7
T h= P VICEN LEBRIZ, PPEREOTEFATE N EEY D UREREM
Z. FBEBHFKFES [Np(acac),py] =B, HiEX X BREWFZHBVTRHRELEZE. *Np
ARNG T —=ZART MVERIE LTz, ¥Np A AN T —ZA7 MU #Am &8
IR Z AV T 11,20,30, Xt 40K OIRETHE L7, HEOE¥ESL 0 I NpO, O
8 % -61mms?! [ZL B2 LITXY NpAl, E¥EIZEH LTz, |
[FRELEBZ]

AR bVITERRS R E BER T . 1 T3
IZ &% 16 ADOWINE %7~ L= (Fig. )e '
AT FVITBIERITIRT TH D23,
D 6 IEKE <40 mm s? FFETH
D, THNEIZHETE Sz Np(Vl) 1t
EYMOFHBENICINE 5, 7 BLOLsE(E
ELTiR/EL, 8 BALOFBR L E
720 Jové HEXRHRE LR REF
EDEXEREREL 6 LOMDE B0
BREZRLLDLANDE, ZTNHDE 99.85 |
EiX, BEN 1 DE{LLTWBE
rEZONG, Bio, BEOLRL o W
L 12 Np(VI)-Np(VI) fE o8 E1EH v/mms
LD DL BONOEMEARDEB  Fig. »’Np Mossbauer spectra for [Np(acac),py]
i,

100.00 1N PR I 6 w 1S

99.98 h ] i _
99.96 ‘ 40K

Synthesis and *"Np Mossbauer Spectra of Dioxobis(2,4-pentanedionato)(pyridine)neptunium
(V)
KAWASAKI, T., NAKADA, M., SAEKI, M., KITAZAWA, T., TAKEDA, M.
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kRS U7 BER b T LEFEM T AR L 7
RSTRIEDIHBEGBRIE & ) F 7 L & ORI &

FR AT DOLRRE T H(RKIF 9) O/NMnERS 1, RHEE 1,
HARE L e REE, FRE=: BEIEL:? ARTRS LFE_

BE BREF7TSU 4y POBRBERRID—DICNY FULERRH S, MU FILEE
KT B7cDI Y F o LHFEM (U F 7 LMEEMDNT S Uy MEEICEARAENTE D Z
ITCHEKT S M) F 7 LOMEZEEHO BIFIL. BEHEIN - BERDHELICE > TEELTE
BETHB, IHETIT Li0 B LisSi04iZ 20T, BHERMEOMBE E M) F7 LDEE &
ORNZIZHBEBEREND 5 Z ENPEOSNMNIINTE T 12, AL, BHULEEMO—DTH S
LisTiOs IZDWW T, BHRMEOET —— ) 7 #8842 ESRICXDEE L. £O MY FILK
HZE) & OMHBEZRICOVTHEN, IHFE TiIfTohi LiSiO DR & it Ui,

EB I, BEFBREIEMEEO LisTiOs R7IWVE Y Fzk THE XN /0B LiSiO % H
Wiz FHTRIHIFEKEFFER ESmEE (BPETFRH 7V 0 X4 3x1015 cm?)
TiT o7 BE U7cEE %2 ESRBIERIVICEEHA L, EBERVEET -V L 7ERET
olze FRT—— VY VI ERTIE. BEZZBENSOHKAKST3K FTHREMNICEEBE L. FEE
T—EBRMEA LI, SET7T=—Y V7ERTIE. 428, 478, 523, 573, 673 K DKIBETE
K2ERME L, ENEFNDERIZE T ESRIBAETF#H)E JES-TE200)HIE 1 kikeE
REETIT -7, M) FULKRHERIT. PHFRE U723 0.1 %HyHe KR T TEHER
BTAZEIZLDT-7, ZOBE REBENS Y FULRBERBEE®E L HOTHAIE Uk,
BREER ER7T -V U7ERI S, BHREBOMBEEIEEHEBRIZ. # 400~700 K Td
720 o T, HERT7=—V V7ERIT 423~673 K DIREFH TIT -7, FDHER. B
FeDEEREZ. BV BREEEVARENSTTAI ENHBA LK, 2 DOEBEREOREEIC
BUZBEEHATV-UXT oy b U, BEEIEIRIVE-ZRDI, TORBR. HiOBRE
T3 0.431. B BIETIZ 0408 eV TH -7, Fig. 1 KBRHRBOERET ——) V/ERT
BON/ESR E— 7 @EOLMELE M) F 7 LARHBRE TS, BEREOT=—1) v 7'#
BRI Peak 1 & 2ICHBETE, TN TN LiRDHE
VIBRE EEBOARICERT A bDEEZ LN,
PUFTLREBEROEEICI 2 DOE -7
(Peak A & B/ EET X 7205 Peak A IZIBETHS
REORERBICL OREHEIN., FOBREEICKE
L M F U LICERTS O RIS,
5> T LieTiOs VS DARD k) F 7 L HIL
Peak B £Z X 5. Peak 2 DRMEIEBARE &
OHBEBGRMMEANTES, RETIE. LEER
IR 572, MifThNic LisSiOs i L. 400

" annihilation |a ¥
........ release

Do

-/

Intensity / arb. unit

O

, SN
600

e i

fon s

= et s Temperature / K

B L 2BIcEE L. BRTETFETHEs P o
Fig. 1 The comparison between annihilation

1 K. Okuno and H. Kudo, Nucl. Mater. 138, 31 (1986). of radiation defec_ts and tritium release

2 S. Akahori et al., J. Radiochem. Nucl. Chem. 2585, 257 (2003).

Correlation Between Thermal Annealing Behavior of Radiation Defects and Tritium
Release Behavior in Neutron-Irradiated Solid Tritium Breeding Materials

OYAIDZU, M., KIMURA, H., MORIMOTO, K., MUNAKATA, K. OKADA, M,
NISHIKAWA, M., OKUNO, K.
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salen R F 5 b2 MY ANV B =T 7 X F U ADEEIED
EeALiR=

RAbREeE) OFEEH, &%, BRE, THEEW

salen B o ZHERMNFE2 2T 7 X T U LEEEKIL3, 4, SBLU 6D DR
EENTVBR, EBILEO b OEHE S TWRY, ABFE TIL(EtN)[Tc'Cl(CO)]
ZEEE LT Te()-salen $EAEDOEH%Z B Uiz, £7- salen B FOA I ) E%E
FTLET 2T = ) —VEALFIZ OV T S Te(D)EEEE SR LT,

salen B v 7 EFNLF & LT Hysalen 3 & U Hydmsalen % V72 (X 1)
(BtN)[TC'Cly(COYs] & S B ORI T4 T & F = F VATl L%, BIEEEEL,
T—F IV TCHRE LTz RISERDIZ OV T T HNMR B L ONIR A7 MVERIE LTz,
Hahben 33 & U Hydmhben AL FZ2WT b RIBROER #1772 o 72,

Hasalen & (BtN)[T'CL(COR]DEISERBM D IR A7 MV T, @BEALY VA
=NV OHHEIRENI L U salen BefiL 7D C=N {B#EIREI 2 BHI L7z, £7/2 'THNMR A2J
FVTI, 7V —0 Hpsalen &L T F L UVEHB L OEEFRBRDO T 7 FVICK
BB 7 P EREVEEEDOEN A DN, TIN5 DORERI fac-[Tc(CO)]IZ salen
FCALF 08 3 BEREAL L 72 [T (CO)s(Hsalen)] D A B & 7R 9~ 5 (K] 2),

£72, Hydmsalen Z AWVWERIGTIRT 7 3 F U LEEEITAR L o7, —7,
Hzhben B X O'Hydmhben Z W= RIS T E B L DBE LT 7 3 F 7 AEENAER L
72. Hydmsalen TEEEBER LR2VWDIIAFAEOIEBEENFERTHY, RLCAF
JVE% D Hydmhben TEEKRD AR T 2 DITRFE—ERR FHERS ORERIZL Y I
REENEREINDZ EILDEELD,

OH HO%D’ ' CcoO
(o] o

HO N7 | g
Fere TRy

X 1. BRI AW ENLTF
R =H (Hsalen), Me (H,dmsalen)
R'=H (H;hben), Me (H,dmhben)

X 2. Tc(CO)s(Hsalen) D FEH 1E

Coordination geometry of tricarbonyl technetium(I) complexes with salen type ligands
HARANO, A., TAKAYAMA, T., SEKINE, T., KUDO, H.
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TV Cly(salen) B g (K D #EE & F U RF YA dREOLEN

RAEREeE) OFBRARS, WG, mILsS, R, T

Tox BUARTERE L7z PTcCly(dmsalen)id salen B v T RN F% H 28D T D 4
MOT 7 xF v LeEETHY, ' FOBFREBIZEKRI L NS, ZOEEOYA 2
U v I RNEET T BT TV Te(III RS 5 A #i 2B L8 TR B ELRI S 5 28,
FDEBAIISER DB TIRE & EREIZEET 5, ABFFE TlE TeCly(salen)BUEE A D FHHER
EFOBBREBIORBETAVSINVEELZEZ TBICBTEMNZHIE L, BEEOETFRE
RRET L7z,

FEREFEOBHBEBLIVOTAIAHAEDORRDIVy 7THEERMFEZ HO
TcCly(salen)BgEEEZ AR LIX 1), YA 7V v 7RV EZ A MY —IZ XV B{LETE
MERE L, £7, '"HNMR %V /- Evans JEIC & D BOREEE— A v MAIERYT
277,

X BIEERIT LV, $61I3T 7 2 F U LI salen BOALFA3 i 4 EERLL, 7 mo
BCAL TS b T o RBL L2 \HEBHEE TH B Z RSN, £72, AR E—
A2 NORIEBEF 3.8 up)it, TNOHDEEEN 3 OORKNEF52bH, SEEINEE
BETHEIZEMPOLARMEFILI 2O A= ZNEFNEF L TND Z & Z/RHEET
5, SEEOBBTEMIITER EOBBEN tert-7 FNER ECEFHEENKE
WHDIFZEEL, EETAFAEHENRERLS RBIFEEI R o(EGE D), TRLOLFEE
BR~DOEFHEMEEREE AL L O%EET AV EE OB dnliil o= R L F—
EEd D,

(CHz>n\
_N/\ Cll /N_ ~ — T
STl 1. SEEEOBRCETENM
R O (l:l O R
Ewnl/V
R R TcCly(salen) -0.410
. L pk TcCly(salpn) -0.511
1 AT TR btk TcCly(salbn) -0.567
salen;n=2,R=H
salpn; n=3,R=H TcCly(dcsalen) -0.166
salbn;n=4,R=H TcCly(dmsalen) -0.522
dmsalen; n=2, R = CH; TcCly(dbsalen) -0.545
dcsalen;n=2, R=Cl
dbsalen; n= 2, R = (CH3);C

1) T. Takayama, R. Koudo, T. Sekine, and Hiroshi Kudo, J. Nucl. Radiochem. Sci, 4, N1 (2003).

Structure and dr-orbital energy of Tc™ Cly(salen) type complexes
OMICHL K., KODO, R., TAKAYAMA, T., SEKINE, T., KUDO, H.
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BET VFR NG VN EEEA LT PnAO BALTF & B0
T I XF U AEEV)D syn-anti BAERAR LR EER

GERBEE) OmLgs, FHookRW, BRM, T

BREEZEALETOE LT I 3% A(PnAO)ENL F DEETERREHZ AT 5 Bt R D
ST DERBIENER Sh T3, BICBEEERILOREEROMBILT 7 2 F U
AEERDIESEBIRIA RO OIZCEE TH D, APFETIE, BT/ FVEERII UYL
EEEA L PnAO AR FE2 b o= M) T 7 3F U NTNEEEB LU F VT 7 2 F
¥ A(TCOWEIRIZONT, syn-anti BAEARRILOIRTEEROfFRZ BRI L LT,

BHIEL LTUULE, p= haRUUAVERB LI p-T I ) RUULEE H PrAO
(bzPnAO, nbzPnAO I8 LT abzPnAOYAINLF & TeNCL(PPhs), & DEISIZ LY TeN S8k % &
FX L7z, TcO $&(&1% bzPnAO % 721% nbzPnAO & [(n-C,H,) N][TcOCL & DRIGIZE V&
FR LTo, $BIED syn-anti BAERARIZ 'THNMR 237 FUZ L DR,

TN $ERDFERARERATE & LT, [TeN(bzpnao)H0)]" #ENZRT, TN $&{EDEE1 4
ERIIAENLODR AT NEMEETH Y, XU PVED PnAO @ 4 DOERFF CTERS
NWAYEIZR LT= b U FELF &R CIE< gn Bk e, 2ORHIZE ML ant Bt
EBNFEET B, £z, 7r LU EHEESHRRERIT PrAO BRI F2 b o FRIia 7
A—a rTholo, FOMD TN $5ES FROBERIFRZ b DI L ZALMNI LI,
—75, TcO $EETH sym BI N anti BAEKHIARL L, PnAO BNIFIEEH 4 JEENLT 5 A3
TR LVUVEHEBSOABRESIIME L T4 A= a ThoT,

FEERIZ DN T syn-anti BIERERRELEROTZFER, TN S5 TIHZF 50:50 THHDIZ
L, TcO SEAIZOUVNTid anti SLISERMEDSHEL S NT(FK), T ORERIL, ARRIRNIZEH
BINSERENRS DN EEE = b Y RENLFE 721345 VBT & ORI OSAREEIZER
TAHRILEFET D, ThOBABEHSIOTHRITIIABEEN/N SV TN $5ETIImE
PEESITTHRAERT D DI L, RERE G TIEREE R E TcO $51K Tl ant
BRSBTS 5,

K. syn-anti BVEEA R

syn  anti

[TcN(bzpnao)(H,0)]" 45 55
[TcN(nbzpnao)(H,0)]" 49 51
[TcN(abzpnao)(H,0)]" 48 52

S ' ° S y [TcO(bzpnao-2H)] 14 86
syn FAE(E anti (K [TcO(nbzpnao-2H)] 7 93

b

E. [TeN(bzpnao)(H,0)]" D&

A factor governing the formation ratio of syn to anti isomers of technetium(V) complexes
of PnAO ligands with benzyl group in bridging alkyl chain
TAKAYAMA, T., MORIMOTO, Y., SEKINE, T., KUDO, H.

—169—



3A06
BIFIESRCRITS RIBEL R~ AV F I —Y— DG

(B EAS —, DGR, EBFNLF. T HEEE. REFTE

T, <V F R —%— (MT) 22— — D T F D SIR - AERR TR OB L2V, BA
MT BEE TIIEE RS R O, ERZEM L2 BEMEL MT RO EDBE, v 7 VL
— P —DEEBILEINDIIN 227, —F, Rl #t457TD Rl OERNBEF EBIVHEIZELRW,
TLURHEENRE EV ST EMIFFEIZ RO RIS A TR EEI /2D 008D, ZORAKHED=D,
RIBF 5t EZ 8= EE OBV AERBN LIV,

KR A F I —P—LEEERR X E X MT RIEEEBOEM(L, B 7 ¥ A 7abal (RRC)
H A7) EIZ AR iR IS AN 3R 0 R ST RF ORI #7228 DRI ER T&R{RoT& R, 22T
FEHGIT, BFM MT &2 HRELIET RV =y ME RGBS EEMNRNEB L KMEL — o5 R E
FHMT RSB OEAR R EELFHRBAR U, FrEEIT. LBHEFAOR 8EE2BRLLE
HAV zy MERBEIZ ERNBHELEFMRIGERKFNE|IZSEISN T3, RRC T 135MeV/n £TH
WENTZEAF U E—A, lem B TAZ Y 7 ENEE 1~2 u m DEBEREZEE 30 EL, BHM»
LR U EFRZII ANV LT AR TRGESN, =7 a0/ UZREL TEROIBIZREENSET O
{LFERBABESND (FTAV 2o E), MT 2REFL T I EEERED 7 —RRTHT R
TANG—ITHESh, TN A EEORIBICIARTAZ LI > TE LIS AN RE R MT IR ED
1B, RFETIIEMDP LD FE SN ARET, HHBREDEFMD Rl FTHEORRICTES, &
7o AEBICI->TRAME LOHLWATELENICTE, I, BEBRELE AL TMTIZEENS
B RE{LTE?, BEMLESBEEBLEAL THE R A4 3Bk oE s HiE I L BE S
BEL, 2 — P —DIFFERE Rl DAEE AR MT 2R TEVATLAZEREL WD, TRV zvh
AL EENBHEEZHZE AL, FiVOTEEM R MERFEIZASFT T3, 22 Cid, PEELF
BRICTF & R, &7 OB O R B TED, BEKBENL, KB TNV LT AL DEE
HITZDINTHKBL, BAGEOT v &Ko7, AEBFER% . RIBLIESHRIINERD 3~5 fF L7,
Fr, IREBERBICEL T, F¥o73—%2E X 15cm O#kd 30cm D= 2)—MERKERIZEALADAZE
\ZhoT, BEkD 1/4 1B T A LT T LT,

AVF YA 7uba iz by o Z A —3—8IEMT EORAIZEL RV, BE MT IZEEhenT
Rl Db HFFIND ST o7, EHIZ, R AR TTO R ®HEDOHE/ MBI USERSIZEb2W, L
UREEN R E LT AR ER B TTREED Rl MAFEEEIC2D00HY, FE DT, B K70 AVF
YArabaz AT ,n0p, o)/l DB B R IGE AW TRIETER I VAL —h—
DOBIERBIIALT, BEIC g L < DEWMIF RN RZ—NLTWD, —F ., BEVERERICBITBEFD
BREICBETAEREAIZEEENEL T BEILROIFAOHE ER O I E B I THBEA,
EELOBRIE LU ¥Zr, 2Nb, "SHf 225 TNT Ta 1Z, BETE THD MR 25TNT Db DFEIETE
@ RI T, Rf° Db 2RI A2 RO 2 8 BB RICFI A S T3,

B{= R v — 54 R4 BESS BigRIPS 12 X% Rl b5 VB FHF 0 RIBF & Tl RIE—Ao24TE
IRl > TR R RIRE CRAETES, ZIIERBZLBFOLLRGT, Z8OE BATERERMN
AIREERD, EFMRWT - TBREORIESC T, RERESTFICKITAEERTOBEELPFIND,
EEDLIT,. 2O R E—L5EE, [RAEPERETICITLAL, AR ELOTRTORTEICO>WTHIAB
BN ERE e HF R CEE ML H TORIZRE, L TV EEZFEL TS, AFHEICL > TR
NBRUT, HROFETHEINDLDOLEB LU THRO TEEPOEMETHY, o, (bFEMFEICL
BRI DEEBFRETHD, RIBF TiL, EF, LFE BEREOSBETA %A ANHFBEINILENE
FMD Rl % 1 BRENIZ 109~ 10C BRFRBREDOE—AL L THIETES, 2L, BMg, “Cu 228D RIiZ,
AALFRRRICE AR y BIEHZTE THDD, BE OMESEPLRFFIC Lo USRI REE Th-
7zo RIBE TiZ, BMgRCut' —bZZN L4 1 M0 2.1 X 10°, 4.6 X 10" AR E CHATS
TENRTE, ZE 1 BREIERIZHT HIADIE, F1F1 1.2GBq, 11GBq &M *®Mg % Cu 2 RET& 5,
UEDZEL, BICEEFESH TORSHEEELDOREDFEMEAITS, bbAA, Vo~
FEOFHRFHAEORBLLE THDLN, BEEOLBRABL TWABBSEIR S V<= AEERR SR
RV EERR y BAA—V 7B (GRED b EB AR R NS, ER~D—F2EAHL
TWB, ZORBRE LS TOE T, REIGELBREREFREZEERWER OBRMBE-TH
Do ENAENSOE AICHELIEAE O RI 44513 RIBF OB LVEHRESIL-HENETH
A9, BFE DL, 2007 E£ENHD RIBF ARBLEENCEIT T, BAENMESZMRIZHD RIE—AREERE
(RIPS) % FAV e BT ROSRBRIF S0 & BRAAL TV 5, ~ -

Evolution of the Multitracer Production Technology on the Rl Beam F‘actory Project
ENOMOTO, S., HABA, H., HIRUNUMA, R., IGARASH]I, K., YANQ, Y.
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HEEpRZ~ 7 ZADFT W IR T 2 METRREOCEL

(X - B) OXJIMEZ. RidEth, IARER, HEHEIT,
BFOEF. BBEER, RKBA

[#5] HESNIAEBFNICBWTE U I BLREATH LT, e RABES LRI TETH
D, ZOEMMPARNTARETZ L. REEH., REEE, WE - REEE, 28 0EMHRSER
BHEND, TNETHELIL, vUVRAEZERBME L, BEHRZHIIBIT 58 EBHETOMETRE
EOE{LER, BETEBOREERIZOWTIHIE L TE i, HEEHEEICOUVTIL., FE. &
B, BELRLOERIBSRTHN RS LB L OB THERETZD b0, Ll
TUVER L OEHR T, MRS THEARZSHOENBENRKE BT LTV, FITK
HRTIE, TWIBRICEE L, SRRSO POMETERBEOE(LEZRANL L L L,
[EB] ICR R~V X% 2B, —FHICHHRZEEZ, b —FIcxRiEr 5%, 8@
25 3 EMFAREZR I RoTc, TRADTWIEE 1 BEE L, BmLABHEIC L 2MiasnE %l
TRV, MR LU, I ha v RU T, I uy—A, ABHESD 4 OB
L7z, & D% M PG imiEE O CEEIS F O 10 783E (Na, Mg, Cl, Mn, Fe, Co, Zn, Se,
Br,Rb) NEHEEZEELI,

[HEEBLUEE] 1k, TV g bz 0 ICHE LEFES P OEHRB LN,V g
FEERLELDOTHD, TORND, 9 L2 TOESICB W TESIR S FEOEENEE I
BEOENIVIETLTWBIERDNS, FHICH L, 2290 M CiiiE S 8 L OREMEE4I
BOWTHEHMRZHOBENKBHOZN L VML TWe, AN Tz /LF b L—H—IEIC
X ARG, HERZ TIZRBWTIE, Co” DI IALEREINT B Z L BB LI TEY,
AR TEREDEMBREONE I/ hba T I e LTOa L FTER CoHThob e
EBZ T3, AR COEESICISEHREMRRLEZ<EETNTVE I L2EERETEE, I bayv
RUTESRIZ 0 Y —LES T /Y0 hOBMBRED bNRholzZ ENLEHRZ TS
WT b Co LB/ NS EICIZER VA E N VD, HAWNE, BDIAEN & LTHESHOTH
LEBITHELTWALDEEX BN S,

CET AR WER TR
25 W R B 0.05 i%ﬁﬁ
20
® €
EIS- E
B 10 | 0.
5 .
0

Fl F2 F3 F4 F1 F2 F3 F4

Fl : EREEME R OES F2: 2 b RU 7THESY
F3: I 71 y—LHEY F4 : RIIEMEE Sy

M1 $WiElghlzhOXREEE

Change of concentrations of trace elements in pancreatic cell of zinc deficiency mice
KINUGAWA, N., OHYAMA, T., OGI, T., KAJITA, Y., NOGUCHIL M., SUGANUMA, H., YANAGA, M.
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R ZIC L DERNSESBEEOTEICEET S
EBEAERTOBRE

(MR, EH. HREH)
OXRFwt"? - EinEE— - KIUFZ' - RABAN' - HFRETF -
ERzER - BB - BBAILTF - BEfh? - JA52 .

[#=]

INETORRIZLY, HHRZREDO~ T R TREFEE L LTRSS B
DWMETHR(T T, &, IV MNOBEREATAEZLEZRHLTWS, D EENIC
BT, BETRII—BOICF R ER2EZL LB ORFEFEETD c‘:otoﬂ#%
HREBEEERETT, TORD, ERRZEGHICBITI2HETREEOLEIL, EHK
ELFEINDZL DEBLEBIZEDLoTWAIENEZ NS, KFRTIE. %@%F
PzsEBILERREBONDFABEHESICFET2&BESRFEREL, EH%
H.h& LEEFENMETRE OMAEERZHEATIZEEZBMELE, &5IZ, w/LF b
LV —EERAVWTINGLDEBREARTEERBEDREERMMERARL Z L 2R_AT,
[E5]

MR ICR RIEv UV R AR, HMRZHLMAEZEX THATTOIRZEL, *HR
EELHiAZE X CHETOMBHO 2BICHTTHE L, MR, HMRZEHICES
EHRMULIZbOERWE, 3BEM%, HH LIFFIEZ 105000 g, 65 53 D 5T TE Lo
L. Z0OLESS & TEEES L Lz, BORZTESREN . 17 LA0EE% 70 nl,
FEZ 10mlh & LT VABIu~w b5 74—l oT, 2 mIX35 KB DT7TF 73
VGBI LT, BT a v EURIEDEBIUOHMETREEIZOWT, ThE
L BCA protein assay, ICP-MS Z AW TER L, F VRNV HEOBIIXNT2EMRBEOY R
ﬁbto%@%@ﬁ®%%7?7?ayﬂﬁbewﬂhﬁyFi@%@bt7W?FV

—BIREH1.HZHEM LIz, —ERBOA U FaxX— D%, BRASEEZHANTT S
&/a/¢®5xnﬁg%5&e Rl L7z, ABEBIARIOHKHENS vy #BRIX, &7
Ny AEERBHBIZE > THRE L,

[##]

FNABIa<e T 7 4 —EBILL o THSNTNEERSOET7 T 7 a i}
HEUNTEORIIRTHEBEETIE, ME26 ml (A), 30225 32ml (B), 56 ml (C)D
3 BICBNT, BRRSHICIY— IR AR LNE, EEOY—2 ERLET T
7y a VRIEETAIVURIEIZRH LT, v AF hr——KICLVEREDREEE
FARFLLIAH AL CTRRZEHELMNBHOBMTERB L OBERICFERETIRD IR
Mol BIZBWTIHARZEEO<Hy, a5/ b, TV VORESENPHBEOZRLE
DEMLTWE, ZORENS, BOT T 7 a VPIZIESRZREBIZBWT, b
3ODTERELBMYALZ VRNV BEOHFEEYRLI TR LI,

1) T. Ohyama et al., Proceeding of International Symposium on Bio-Trace Elements 2002,

80-82(2003).

Searching for the metal binding factor responsible for a variation of concentration of trace

elements under the Zn-deficient condition
OHYAMA, T., WATANABE, K., KINUGAWA, N., YANAGA, M., NOGUCHI, M,,
SUGANUMA, H., ISHIKAWA, K., HIRUNUMA, R., TAKAHASHI, K., ENOMOTO, S.
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1) Hashimoto, T., Yamaguchi, T, et al., Radiat. Meas., 37, 479 (2003).

Changes of luminescence property from quartz accompanied with thermal treatments in oxidative
condition _ ’

YAMAGUCHI, T., TAZIKA, Y. and HASHIMOTO, T.
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1) Hashimoto et al., Geochem. J., 20, 111 (1986), 2)

idem, Nucl. Tracks Radiat. Meas., 16, 3 (1989), 3)
idem, J. Nucl. Sci. Tech., 39, 108 (2002), 4) #&7A, \IE L, HIT{LZE, 51, 625 (2002),5) T.
Yawata, T. Hashimoto. Quaternary Geochronology, in press.

Influence of some kinds of radiation on luminescence property from white minerals

YAWATA, T., SHIMIZU, N., HASHIMOTO, T.

- ctching T &
»

~
=4
L

@
X

_ ethehingZR2L

»

number of sample

o
—

—174—



3B0O3

ERDOBMBLEHEDBE N L BFREHL I X v & A(RTL) & R
FhE AR/l I % v & v A(R-IRSL)DRHEE L
GriERBEE*. FBRFEEENY)  OZHEMER . BAERY

1. I

ERICHEABEBHLEZEOLVIXy B RATHBRANERN I R v & X(infrared
‘stimulated luminescence, IRSLYDE N EIZ, TN FE THOHN TV HERLEEDMIZ 600 nm L L
@féﬁﬁm%%me¢5:t%ﬁb@%&bf%t”oEE@»i*ytyz@EME
FEHAREWEDIT, BE. ZORE IRSL (R-IRSL)E LT 710~750 nm i —27 2 H T
6§E®féﬁw\*/t/mMD®¢RMEA®E%®ﬂ%ﬁﬁ%%énEEénfw
B, THUHREADOKRARENLI, BEATIZETN TV AR THIEHD 3 HICHFK TS EH
EZZHNLTWS 2, :

T TK%%T& Efﬁﬂ%iﬁéa@w&m BT THELEEEL, EFAL 4
(ESRYBIEIC L D gD 3 i s 7 /v %, RTL 35 L UFR-IRSL BIEIZ & 9 RARE (L&~
e FTz. MLIUML@@%EKﬁ;OwTﬁELLO
2. EBFE
- BRAGFBER/NNEE) EMBER(A  FE)ZAVWTRFRBIZ/ER L, BbB LUETE
FSKITIBVYT 600°C, 800°C. 1000°CT 10 BFIZMAER 2 5E L 7o (FEEE 10°C/min, GEEE
-1°C/min), 7= &R BHIXT L CTESRBIE 2TV D 3D v 7V b % F 7=, RTL,R-IRSL
BIEIX TL/OSL BHEHAIES AT LEB W TIT-7=, £7. FHFLOREHIX L T—ERE
EHRH%, BEEZTV, BUBETHREIVREOEWCL AR EREL(LERA -, B
SREE DGR o T BREHE VT, MLIUML@ﬁgmﬁﬁ%%n%nﬁﬁbto

3. BEBLUEE

BIERR LI D, RTL, RIRSL & HiZ 800C 2B X 2 HmIEN OB{EEHK CRLEINSIC
ONTENBENEMTEZ EB8bhotz, ZOZ L, RIRSL & RTL OFEHIZHE URsy
DEELTNWBZ %R L, ESR HIE ié%@3ﬁ®/7+wﬁﬁ%8mcutfﬁ<
Rol=Z &Mk, EE@fé%ﬁUm~ﬁmmym> . 1000
803 HOEENRE X bz, BIEFESTIIEY 8000 ' ?ﬁiﬁ?ﬁﬂo"c
FOBNEEL I, 3O 2 -/ DIZFHENE OmuLERL
ENE ozt ELLND, FIEXTTEHEK TIX
BB BILINDTCDICREAEEIIES R0 TH
A5, BE, BLERLEREHIFB~DEENE

RTL intensity / counts
[ O Y )}
(] Q [o=]
(=} Q o
o (=] o
1 | I

0 T T T 17T

<720, BrBerk LIcRAEHIER~ L E L, #0 100 150 200 250 300 350 400 450
JRF KRS & B LN —F LT, Temperature / °C
1) Hashimoto, Mitamura, et al., Ancient TL, 21, 1-6 (2002). HEAMWODORIL Fa—h—7
2) Townsend, et al.,; Radiat. Meas, 14, 43-49 (1988). B S ¢ 10 BEE

Property changes of red thermoluminescence (RTL) and red infrared-stimulated luminescence
(R-IRSL) from feldspars annealed in either oxidative or reductive condltlon
MITAMURA, N., HASHIMOTO, T.
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Development of new infrared stimulated luminescence in red regions (R-IRSL) from feldspar for dating of
archaeologically bumnt materials
USUDA, H.,, NAKATA, Y., HASHIMOTO, T.
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Determination of ®*Cl in soils environment by AMS

Matsuhiro, T.,* Seki, R.,* Nagashima, Y.,* Takahashi, T.,* Sasa, K., ® Miura, T.,?

" Bessho, K.,"” Matsumura, H.,>» Wang, Q.,” Ono, S.,* Sueki, K.,* Endo, Y.* CAMS group of the
University of Tsukuba, "KEK)
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AMS measurement of **Cl induced in shielding concrete of various accelerator facilities
Bessho, K., Matsumura, H., Matsuhiro, T., Miura, T., Wang, Q., Masumoto, K., Nagashima, Y., Seki, R,
Takahashi, T., Sasa, K., and Sueki, K.
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Analysis of tritium in shielding concrete of various accelerator
facilities

(KEK) Qingbin Wang*, Kotaro Bessho, Kazuyoshi Masumoto, Hiroshi
Matsumura, Taichi Miura and Tokushi Shibata

Purpose

Many radioisotopes are induced in the shielding concrete of accelerator facilities by secondary
neutrons. Within radioisotopes in activated concrete, the tritium is difficult to determine because of its
decay by emitting only low-energy beta-rays. The objective of this study is to establish a rapid, simple
and quantitative method for analyzing tritium in shielding concrete samples of accelerator facility. As
the usual heating method using an electric furnace is time-consuming, we tried to use an IR-furnace
for tritium extraction. After being studied on the collection conditions regarding heating temperature
and heating time, tritium in concrete samples for three kinds of accelerator facilities were measured.
The thermal neutron flux in an accelerator room during operation was estimated by using tritium
activity and Li concentration determined by Atomic Absorption Spectrometry.

Experiment
1) Sampling .

Sample were collected from various accelerator facilities, such as 1) SF-cyclotron, Center for
Nuclear Study, University of Tokyo, 2) 1.3-GeVElectron Synchrotron, Tanashi Branch, KEK and 3)
300-MeV Electron Linear Accelerator, Laboratory of Nuclear Science, Tohoku University. Concrete
core samples were sliced into an appropriate thickness and crushed into powder by a stamp mill.

2) Tritium extraction and measurement

The tritium was extracted by heating with IR furnace (IRGold Image Furnace, ULVAC RHL-
410P) under the Ar -gas flow rate of 200ml/min and collected in two cold traps cooled by dry ice-
ethanol. The temperature and time were controlled by the programmable controller (ULVAC TPC-
100062-1). About 1g of sample was weighed and put on a quartz boat and set into a quartz tube put on
the furnace. The water trapped was mixed with 20ml liquid scintillator and measured with the liquid
scintitlation counter (Packard 2000CA/LL).

Results and discussion

(1) The tritium collection yield was investigated by changing heating temperature from 200°C to
900°C and fixing the temperature keeping time for 30 min. The tritium collection yield reached 100%
over a temperature of 700°C. (2) The heating time dependence of tritium collection yield was also
studied by selecting heating time for 10, 20, 30, 40 and 50 min respectively, and fixing the heating
temperature at 800°C. The tritium was completely collected as the heating time over 30min.

Therefore, the heating program was adjusted as follows: 1) temperature is increased to 800°C at
15min, 2) kept at 800°C for 30min, 3) cooled to room temperature at 10min. The tritium extraction
time just needs 1 hour and can be save 3 hours than that of usual heating.

Table 1 shows the typical analytical results of surface concrete samples obtained from three
accelerator facilities. Obtained neutron fluxes were almost same as that obtained by the relation
between “°Co and Co concentration. It was concluded that tritium was induced by the thermal neutron

reaction, because the depth profile of tritium in concrete was almost same as that of 8Co, **Cs and
152

Table 1. Tritium in surface concrete samples at three accelerator facilities and neutron flux estimation.

Sample Tritium (Bqg/g) Lithium(pug/g) Neutron Flux (n/cm?/s)
SF-cyclotron 0.78 15.96 1.02 x10*
Electron synchrotron 0.57 17.32 0.68 x10*
Electron linac 1.68 7.66 4.56 x107

" On leave from IHEP, Beijing.
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