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BRRE PNp AANYT—RARYT kL

(RO RFRR-EH  OJIRRE, PHIESE", #RER, LE
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FINp AANY T —RIETIIREMEE ST b 6§ OSMEBEEIKREL, HRIE (20
=0.07 mm s') OTRELEOHEIZ/HA L, Fio, BIENPFNS, WEBSH RIS
HEPABRICEBITE 2, > T, X7V =y AMLEMOEE L DO FITHED T
B THD, TNETERBEMLIEZRT Y= NEEERED PNp A RANT T — Ry
FVITHREDES | AT MU EORIZR D0 ERBR =5, 5EIL. Alcock %
WWEVBESNERTY =/ W(VDIZE Y P22 1 DEINL L= EH R 7 Bifrsiky
FHEYER(RVEU24-VFF MEY VU RT Y =7 A(VI) [Np(acac),py]
(acac=C;H,0;, py=C;H,N)DHFFEIZ DWW THET 2,

[3£8%]

BRIZT =T Ry 7 AR TIT o7z, HEXT Y =/(VDK 250 mg %5 3ml 7
T h= P VICEN LTEBRIZ, PPEEOTEFATE N VY D UREREM
Z. FBBHFKFES [Np(acac),py] ZH7=. HiEX X BREWFZHBVTRHRELEZE. *Np
ARNG T —=ZAXT MVERIE LT, ¥Np A AN T —Z7 MU #Am &8
IR Z AV T 11,20,30, XY 40K OIRETHE L7, HEOE¥ESL 0 I NpO, O
8 % -61mms?! [ZL B2 LITXY NpAl, E¥EIT LM LTz, |
[FREEBZ]

AR MVITERRS R E BRI 0 1 T3
iZ &% 16 ADOWEINE %7~ L= (Fig. )e '
AT FVITBIERITIRT TH D23,
D § IXKE <40 mm s? FFETH
D, TNEIZHEE Sz Np(VD) 1t
EYMOFMBENICINE 5, 7 BLOLsh(E
ELTiR/NEL, 8 BALOFBE L E
720 Jové HEDRHRE L em R F
EDEREREREL 6 LOMDE B0
BREZELODLANDE, ZTNHDE 99.85 |
EiX, ZEN 1 DE{LLTWBE
LEZONG, Bio, BEOLFL o W
L 12 Np(VI)-Np(VI) fEl 048 E1EH v/mms
LD bDLBONOBEMEARDEB  Fig. »’Np Mossbauer spectra for [Np(acac),py]
i,

100.00 1N P Y 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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ik FRRST U7cBER b 0 LETEM AT AR L 7
RS RIEDIEBEGBRIE & ) F 7 L & OFHBIRE &R

FERABS T VOLRREB T H(RKIF 9 O/NMnER 1, RHEE 1,
HARE L LA REE, FRE=: BEIEL? ARTFRS LHE_"

BE BREF7TS 4y POBRBERRID—DICMNY FULERNH S, MU FILEE
KT B7cDI Y F o LHEFEM (U F 7 LMEEMDNT S vy MEEICEARAENTE D Z
ITCHEKT S MY F 7 LOREZEEO BIFHIL. BEHEIN - BERRDHELICE > TEELTE
BETHD, TN ETIT Li0 B LisSi04iZ 20T, BHERMEOMBE E MY F7 LDEE &
ORNZIZHBEBEREND 5 Z ENPEOSNMNIINTE T 12, AL, BHULEEMO—DTH S
LisTiOs iZ DWW T, BHRMEOET —— ) 7 #8842 ESRICXDEEL. £O MY FILK
HZE) & OMBERICOVTHEN, IHFE TIfTohi LiSiO DR & it Ui,

EB I, BEFREIEMEEO LisTiOs R7IWVE Y Fzk THE XN /0B Li.SiO %2 H
Wiz FHTFRIHIERKEFFER BT (BPETFRH 7V 0 X4 3x1015 cm?)
TiT o7 BE L7cEB %2 ESRBIERIVICEZEHA L, EBERVEET -V v 7ERET
olze HRT—— VY VI ERTIE. BEZZENSOHKKAKST3K FTHREMICEE L. FEE
T—EBRMEA LI, SET7T=—Y V7ERTIE. 428, 478, 523, 573, 673 K DKIBETE
K2ERME L, ENEFNDOERIZE T ESRIBAEF#H)E JES-TE200)HIE 1 kikeE
REETIT -7, M) FULKRHERIT. PHFRE U723 0.1 %Hy/He KR T TEHER
BTAZEIZLDT-7, 2O HEBENE Y FULRBERRBEERE L HOTHAE Uk,
BMREEER ER7T_—-Y UIERI S, BHREBOMBEBIEEHEBRIZ. £ 400~700 K Td
720 T, HER7=—V V7ERIT 423~673 K DIRESHH TIT-7. FDHER. BiK
FeDEEREIZ. BV BREEEBEVAENSTTAZI ENHBA LK, 2 DOMEBBEREOREEIC
BUZBEEHAZTVUXT oy b U, BEIEIRIVE-ZRDI, TORBR, HiOBE
T3 0.431. B BETIZ 0408 eV TH -7, Fig. 1 KBHRBOERET ——) VIERT
BON/ESR E— 7 @EOLMELE M) F 7 LARHBRE TS, BEREOT=—1) v 7'#
BRI Peak 1 & 21X HETE, TN TN LiRDHE
VIR EEBOBARICERT A D EEZ LN,
PUFTLREBEROEEICI2Z DO -7
(Peak A & B)IZEET X 7205 Peak A I3IBETHS
REOREBICL OREHEIN., FOBREEICKE
L M F O LICERTS O EHRAIZNS,
5> T LieTiOs DS DARRD k) F 7 L HIL
Peak B £Z X 5. Peak 2 DRMEIEBARE &
OHBEBGRMMEANTE S, RETIE. LEER
IR 572, MifThNic LisSiOs i L. 400

" annihilation |a ¥
........ release

Do

-/

Intensity / arb. unit

O

, SINC
600

e i

fon s

= ot s Temperature / K

B L 2BIcEE L BRTETFETHEs P .
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 BIEENF2 b2 MY AAR =T I 3 F 7 ADEEED
BLALARSR

GRAtREE®) OFRBA#, ®mIUgy, BRfh, THEER

salen B o ZHERNLFE2 HOT 7 X T U LEEEILS, 4, SBL V6D DR
EINTOB, EBEEO b OREE S TVRW, ARHFFE TIX(EUN)[Tc'C(CO);)
ZEEE UT Te()-salen $EEDEKE B Uiz, £7- salen BIFALFOA I ) E5E
TLET IvT7 = /) =B FIZONTYS Te(DEEEEZ AR LT,

salen B3 v 7 ERNM F & LT Hpsalen B LW Hydmsalen % V7= (X 1)
(EtN)[Tc'CLl(COR] L EBDORMNF 5 7 F= F U AHTBHR L%, BELEEL,
T—F TR LT RISERMIC OV T I HNMR B L VIR 227 MAEHIE LT,
Hohben 36 & U Hodmhben BEAL FIZHOWT RO EREZ T2 o 7,

Hasalen & (BtN)[T'CL(COR]DEIGAERMD IR A7 MU TiE, &BEN IR
=)V OEFEREN IS K O salen BT C=N #EIREIZEHI L7z, £/ 'THNMR A7
FMVTIX, 7V —® Hysalen S L C=F L UV EB L OFEESEREBRO V7K
BBy 7 NEREUVEEEOER A BN, T b OFERIX fac-[Tc(CO)]IT salen
FCALF 08 3 BERENL L 72 [Tc(CO)s(Hsalen)] D A2 pE &R 5 (I 2),

¥72, Hydmsalen ZFRAWERIGTIET 7 X F U LB BIT4ARK Lo, —F,
Hohben 38 X OV Hpdmhben Z WV RIS TIXE B L DBE LT 7 2 F 7 MEEENER L
2o Hydmsalen CTEERMBAER LIQWDIIA FNVEDOIEREENRETHY, RALCAF
JVEE b D Hydmhben CEEEDNAER T 5 DITRE -~ BRIEFRIBEHE A ORERIZ L Y 3L
REENERINDZ LILBEELD,

OH HO%D’ | Cco
Q)c\ ] _..CO

HO N7 | g
Svakacs O

B 1. BBV BT
R =H (H,salen), Me (H,dmsalen)
R'=H (H;hben), Me (H,dmhben)

[X] 2. Te(CO)s(Hsalen) DHE FEHE 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 & (K DTS & F U RF YA dREOLEM

GRAERBeE) OFBRARS, TR, mILsS, iR, THEE

Fox BEARTERE L7z P TcCly(dmsalen)id salen B3 v TH RN F% L 2D TOD 4
WMOT 7 FF U LEETHY, | TOBEBFREBIZEEN b ZND, ZOEEDOY A2
U w7 RNEET T BT TV Te(IIZ RS 5 Fl¥ 2B LB iR BN ELEI S 5 2%,
FDEAIIEER DB TIREE & BEBICEET 5, ABFFE TiE TeCly(salen)BEEAE D F EER
FOBBREBIOBRETASINVEHELZEZ TBILBTEMZHIE L, SEEOETFRE
e L7z,

FERLOBHBEBIVCTAFIAHREORRDZ Yy 7THERMFZ O
TcCly(salen)BEERZ AR LK 1), YA 7V v 7RV EZ A Y —IZ X VEMLETE
MERIELE, £72, 'HNMR % BV /2 Evans IEIC X 2 BESERE— A MRIERAT
277,

X BRIEERIT LV, $518I37T 7 2 F U LI salen BRALF23 i 4 BEELLL, 7o
BEALTFN h T U REM L NEEEECHD Z EBNRINE, £, ADRKERE—
AV NOBIEBEGF 3.8 up)it, TNOHDOEEEN I DOORKNETF%2bH, EEINEHE
BETHAIZENLOLARMETFILI 2O A Z ZNENEBE L TND Z & ZRMeT
%, SEROBCBITEMIITER EOBBED tert-7 FNER EEFHEEN KX
WHDIFZEEL, FETAFAHEHENRELS RBIFEEIZo(FE D), TROLFE
BR~DEFHEMERIEE AL L OZEE T A VEEOBEMD dnlflil o= R F—
EEDB,

(CHz>n\
_N/\ Cll /N_ ~ — 1.
ST 1. ZEEEOBRGETEN
R O (l:l O R
Ewn/V
R R TcCly(salen) -0.410
- e TcCly(salpn) -0.511
1 AR TA 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)5C

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

Structure and dn-orbital energy of Tc™ Cly(salen) type complexes
OMICHL K., KODO, R, TAKAYAMA, T., SEKINE, T., KUDO, H.
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BT AR NGETAR VN EEEA L PnAO BMLF % b0
T I XF U LEEVYD syn-anti RAERAR LR EER

GERBEE) OmILgs, FookRW, BRM, T

BREEZEALLToE LT I 4% A(PnAO)ENL F DEETERREHZ AT 5 BMERD
ST DERIENER Sh T3, BICBEEERILOREEROMBILT 7 2 F U
AEERDIESEBIRIA RO DIZEETH D, APFETIE, FE7 N FVEEII UYL
EEPEA L PnAO AR FE2 b o= M) T 73 F U NTNEEEB L OAF VT 7 2 F
¥ K(TCOMEIRIZDOUNT, syn-anti BAEAARKILOIREEROfFRZ BRI L LT,

BHIEL LTUULE, pm haRUUAVERB LI p-T I R UL H PrAO
(bzPnAO, nbzPnAO I8 X8 abzPnAOYAINLF & TeNCL(PPhs), & DRISIZ LY TeN S8k % &
FX L7z, TcO $&(81% bzPnAO % 721% nbzPnAO & [(n-C,H,y) N][TcOCL & DRIGIZE V&
FRLTr, $BED syn-anti BAERARIZ 'THNMR 237 FUZ L DR,

TN $ERDFERAERERATE & LT, [TeN(bzpnao)H0)]" #KNZRF, TN $&{(EDEE1 4
ERIIAENLODR AT NEMEETH Y, XU PVED PnAO @ 4 DOERFRF CTEHES
NAYEIZR LT= b U FELF &R CIE< gn Bk e, 2ORKHIZ ML ant Bt
EBNFEET 5D, £z, 7rbE L U#EHEESHRREBRIT PrAO BRI F2 b o FRia 7
A—a rTholo, FOMD TeN $5ES FROBERIRRZ b DI L ZALMNI LI,
—75, TcO $EETH sym BIL N anti BAEKHIAERL L, PnAO BNIFIEIEH 4 JEEUNLT A3
TR LUVEHERSOABRKSIIMEa L T4 A= a ThoT,

FEEARIZ DN T syn-anti BIERERRELEROTZFER, TN $EATIHIZT 50:50 THHDIZ
L, TcO $ERIZ DN TIT anti SLSEIRMESHER S NTZ(R), ZORERIT, ARRISIZIT
BISERENRR DN EEE = b Y RENLFE 721345 VBT & ORI OSAEEIZER
THILEFET D, ThOBABEHSITHRITIIABEENI/N SV TN $5{ETIImE
PMEESNITTHRAERT D DIIR L, RERE G TIAEEI R E TeO $51K Tl ant
BRSBTS 5,

K. syn-anti BVEEAEREL

syn  anti

[TcN(bzpnao)(H,0)]" 45 55
[TcN(nbzpnao)(H,O)]" 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. [TcN(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.
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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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FEEpRZ~ 7 ADTWEHRTIZR T 2HMELRREORL

(FFHEX - B) ORIIMEZ., RiLfEth, IARERE, #REEIT,
BFOETF. BBERR, RKBA

(5] HENIAEBFNICBWTE U I BELREATH LT, e RABESEZ TR T TETH
D, ZOEMMPERNTART DL, REEH., REEE, %E - REEE, 2 E0ENRSER
BHEND, TNETHELIL, vUVREZERBME L, EHRZEHIIRIT 58 EBHRTOMETEE
EOEERR. BMETEBOBEERICOWTIIEL TE 7, EHEEICOVTIL, R, &
B, BELREOELIBERCTHNRZH LB L OB THEERETR DR o7, Lzl
TWVEB LB T, MBI THEARZSHOESNBEN KX LETFT LW, FITK
HRTIE. TWIBICEE L, SHEERSTOMETEREOE(LEZRARL L L L,
[EB] ICR R~V X% 2B, —HICESKRZEEZ, Y —FICRiEL 5%, 8
20 3 EMFATEZR I RoTc, $TADTWVIEE 1 REE L, BLABHEIC L 2MiasnE 2 S
TRV, R LU, I har RUT, I uy—4, AEMHESD 4 SOES5
L7z, & D% s P FHGHE S 3TEE AW CEEISF O 10 783 (Na, Mg, Cl, Mn, Fe, Co, Zn, Se,
Br,Rb) DEHEEEELI,

[BEBLUEE] 1k, TV g b= 0 ICHBE LEESESFOESHB LR, UL g
FEEZRLELDOTHD, TORNL, 9T L2 TOESICB W TESRR S FEOEENEE I
BEOENIVETLTWBIERDNS, TR L, 2290 M CiiiE S8 &L OREHEE4 I
BOWTHENRZHOBENKBHOZN L VML TWe, LENI{To/2</VF b L—H—EIC
X AERBEN G, HRRZ TIZBWTIE, CoZ DIV IALEREINT 5 Z L BN ->TEY,
AHETREDCHEMBREONZ I/ NN b a T I LTI FTERL CoHTho e
EBZTW5, AR COKESIIIEHERRLEZ<EETNTNWEIL2EET R L, I bay
RUTESRIZ 0 Y —LES T2 /UL NOBEMBRD bR oloZ ENLEHRZ TS
WT b Cor IR/ NS EIZITER VA E N VA, HAHWE, BDIAENE & LTHESHOBREY
LEBITHELTWEAEDEEX BN S,

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

Fl F2 F3 F4 F1 F2 F3 F4

Fl : FREEMIAER OEESY F2: 2 b RU THES
F3: I 70 y—ALHEHSY F4 : RIEMEE Sy

M1 $WiElghlzVOXREREEE

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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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.
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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.

—175—



3B04

e A DRI LI T BT b OFINRE
L I R ot R (RIRSL) OESHIE~DEREER

REABEA™ . BIRAIEY) OMEEA"' . PEET, HAEX"

1. HUDIZ AIRITHDOBSEEEL I X v R, EORNEN B AHEHHREROEREK
FREIISUTND I EMnD, ZOBTOERRE & OBHRICE SV I R vt v AERBIE~OF
RABER ESNTWA, £/, FELY bEEEENEE VIR vV ADFRRTHHELTEETH
REMLOZVRA T N IRyt ABRENAIRL ) bE < HRETOFMDE L ORE),
FRETREE S, BB ABRERSHRT =4 U VIRV TERI TH D EEZ BN TWD, £,
BERLE B, RRERFRFREME L, TNEIUIE LTV IR v AL D EERE
FHEEITH) & TORARF =y I WRFREE 2D, 2 THEL FHIEANLOFRIEREL I X vt
A (IRSL) IZHEB Lz, BED ik, —HOiEREIcE T3 EE5S)> 5O IRSL F3KIZ 450nm
LIF (38 & 500~600nm (k&) LIOMZ 600nm LU EDER A2 BT ARERNH D Z &2 0HA
N7 MREPLRH L, BRAFRBCHEICETALVI Ry BV AT FLVOERERD
(anomalous fading) PSFREFHRD/L I R vt AT HRVAREMISTRIE SN TV S, KERT
%, &V EEAYVRREKD IRSL (RIRSL) DBIEDTZHDOEREER LT, FEE HEMIIIT S
RS &A@ ROV TEE L= O THRET 5, ‘
2. EBFW EENLIR YT RBIEICE, TUOSL HEBRIES 2T A&EAL, HETRE
E (PMT) ITIIREESOREDT-H R649S (Ekad b =27 28 W=, ZOHE, PMT ORH
R & LA ORRS LED ORNEEESABEA T2 Z LIk 2E/ 1\ 7 T 0 R TFREND
7o, LED AR v b7 4 E— VIR v AREEMNICREED v b7 4V F— L RE
T 4N —FRBEDETHER L, Ny 7 7T 7 NOEBILE Rz, & bIT, $iicfERk L7z LED
RNFIZ 2 FED IR-LED %4 16 EFHAARZ IS OMERER RIS 2 & & i, R CRIZRESFD
T CRESEEEZHE) YD, RREERENTEOAEIMELTA,

3. BRBLUEE EERZORBR. WRANDL
BOMNNT RIRSL 27T & 2MERCT& e, &
BNV IRy BV RABIETSH, ERROT7 V52—
DHEDTIZEY By 7 7 F 7 R TRIRSL
DREFEREER T A Z LN TE= (BX, BG T
3000cps F2E) , 800°CLA L DEIR COBMUER & Hid =
EIZE Y RIRSL FMFRENIRLS 12D Z Ep3ono
Teo ETo. FREMGTORENEDE NS, REIOH -
B COBMLB TR Z DIREDIFREZE-> T3,
1) Hashimoto, Usuda et al., Ancient TL, 20, 19-23 (2002) R-IRSL wmiEihis

2) Hashimoto, Usuda et al., Ancient TL, 21, 1-6 (2003) (ABWEEETR (B) £ 7Y TIEREE ThEhasss

Corresponding Author: usuda@curie.sc.niigata-u.ac.jp

3500 1

w
i=1
=]
S

2500 k'ﬁ&
2000 A L

e,
1500 g, —@®)
Mmmb -

1000 ¢

R-IRSL intensity / 0.1sec

st nm,

[
o
(=]

=]

20 40 60 80 100

lllumination time / sec

o

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
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AMS measurement of **Cl induced in shielding concrete of various accelerator facilities
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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 [R-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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