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104 BLRF TR -V LEEELI-FEKILR Zr 26T Hf D7 vk
KFRBRICRITDRAZT R HES)

(EBY, AR SCHREERE |, ROKBEEE °) OFIMBZE, BHFH |, BHHA Y
BRILFE |, BUBESE 2, T —8A !, H)IE— !, K E AR

OIC®HIT] FE, BEVERBERICB AR FOEFIREICETAERLBAZLFEMNELT, B
TIF IARTERDICERIEEZTRRDH LT B O TND. Tx DT NV—7TCik, ZhWET
BEFZ T AR Z AW T 104 B E 7Y HR—TT A (R O HCL R N HNO, RIZRIT DA
AU REEEE T, REPER LD 4RI BTONAZ L2 FER L TE[1]. —F, GSIHEW
12 Mainz KEDHAHFFEDT, PSI @ Philips Cyclotron 2V T 0.01~0.5M HF RIZEITB RID
RaA A ATHAEBR BTV, FIRRYRDD Rf DL EARE(K) © HF BEZLH Hf L RBRDEVHE
BRIV B A TVB[2]. ARFZECIE, JVEV HF BEER~EREZILET 3729, REOFET
R ThD Zr & Hf ORI — 5 —% WL T ICl R B EER AT o7z,
[EB] B2 T AEZEEHEOND p B —25% VT #Y(p,2n)3F TNZ " Lulp,n) iz d»T
FIENZr(83.4d) WNZ PHI(70d) ZEBIE L=, ZNHDOM —F—%FAWT, BAA L 2ZHRE
(MCI GEL CAO08Y) iZxt9 5% K % /Sy FIEIZEY 0.17~26.1M @ HF BESFH CHIEL-.

HEMEE PRI(T8s) BBBLEA UV ITAVEREZITIED, Ge & Gd DERAESNEZHANVT
" Ge(*0, )M TNZ "Gd(*0, ) AL > TENZE R ¥Zr (7.86min) & *"Hf(2.05min) 2 FEFIZE
LTz, BN DR Bk BESILIZ 87 & Hf % He/KCl H AV = M X > TR A A L A by B aE
& AIDA[1]~EIEL, 2 HRIDOHER, 6~18M HF CIEEILL AR BLEA A ZZ#hT A (1.6mm 6
X 7.0mm;1.0mm ¢ X3.5mm) IZIEAL. BRERIX 8 777 a iU, BIBIREL: Zr &
Hf 2§ R CEBET 57D & 1%I12 AM HCL &F LT, ¥Zr & YHf OFE BRI, Ge BHEREAVW- v
AR P AN —{Z Lo T To 7.
ERLEE] NoFEBRTHE Zr &L Hf O KEIZTEWIZELL, HF B2 ((HF]) o ibica
BIZEiA 35, [HF]> IM O T, log((HFD log(K)7 2y MOEEIE-3 THY, [MF, P THS
NAEATHEEEDLFROFEENSHERENS. ZOFR TR O KEZBIFEL, Zr W ONT Hf Of
BLLETHIEDD, RE O{LFEESCAT U RICETA1E®RE5 I 2 HE5.

AIDA Z AW CHEIELZ *Zr SN ¥THf D 0

BBt RRO—F% Fig. 112337, Zr L HF O ws b \ Column: CAO8Y, 1.0mm$ X 3.5mm ]
BEZBENI A WICELL, NvFEROBRIZF ‘ hik Flow rate: 1.0 mimin
LI, £, BHEROY— & Vb T VA &
K=V v/ m R (Ve T BHRAR, motf Z =) o sMz
JRER)2AVTELNG KB, AyTER 3 o} g | 2 ez
R KIECES—ET S PRIOERTE, p | SN B
HF BSie 4M HCI 0 2 757 v %2 eh 3 | ¥
#3000 L 4YBIL, BIlE~OREREZRETS. = OF & .
SEE Zr & HE OWBEsRIDEERL K, 5| N 4
EEDBFEMIELN, ZOBRNIL RE O KB - R T P |
%;kb—bé:kﬁ§fc%5 %i&’ ﬁ}‘? 0)7“11/\_.7%—6 600 800 1000 1200 1400
Volume [ulL]

I% 2~14M HF RIZE175 Rf ORERAIEIZ
LT, SEMIIR DB R THRETS.
[Z23C#k] [1] Haba et a/: J. Nucl. Radiochem. Sci. 3, 143 (2002)., [2] Strub et a/ GSI Scientific
Rep. 2000, 168 (2001)., [3] HHIZH, AFTiw= 1A02.

Fig. 1. Elution of *Zr and "®’Hf with 10, 8, and 6 M HF.

Anion exchange behavior of Zr and Hf in hydrofluoric acid

—Model experiments for chemical characterization of element 104, rutherfordium—

HABA, H., TSUKADA, K., ASAI, M., AKIYAMA, K., TOYOSHIMA, A., NISHINAKA, I,
ICHIKAWA, S., NAGAME, Y.
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7 VL KBRRIZE 1T B SHHR—D) LADEA A L THEEE,

(B, BB BRARBRE® $mRAME HURKIL® #RIARE

BEKE' ®RXE' 2RKRER")
O ZFEMEA' PUSEN? FHEA | BIBEH " PuldnE' BEh—8'
mliE—" KBH—B' hRE' REE-B', EX144 £FEHY
FHRFE, NEHENT . REE— IRARBY BNFE' BRES RKAENS
KwsRaa . RS, SEES® ATE—° #Ias’ HkES® HlsEs’

(FCHIZ] B7IVF/ A FRFEOLSBEVRFRTIE. EFHEICHT SExRSRICKYIE
PHHEAS BN S THh D EERMICFRISATOS[1]. W OIOEBRBEIIBHRE, D> DT
NEFEREL TOSHH-DEERIIITION TUVERL2]. #4104 BRHRSYHR—UDL RF) OHO
R INO, RIZH T2 7 BB EZTR, Rf HEHIRE 4 RICEBRTOND & 202
LTER[3]. —4A, GSI VI Mainz KEDBHMAETILEL HNO/HF EERDE - [24 F Xk
SEEEERS KU 0.01~0. 5M HF ROIEA A N BEEERZ 17U Rf O EFRE K) O HF BEEF
HEAH ERAEDEVSERELMEREBTULA[4,5]. AR TILELHF BEEIZE B L RF B HF
DIEA 7 3RO BREERF T, HEEEER [6] TH-BREZEICEROH 8XUZr LHELT-

(8] RHZLTLIBERICHELT *m(%0,5n) RIST P'RF (57 78 #) %, ™6d (*0, 50K
ETHE (F12.05 %) ZEBH-SHEL, He/KCl AR v Mok YUdLEA 4 L3 nBisEE (AIDA)
[THBE LT 2 HRE0RER, $300uL D 2~14 MHF TEAKIEL, REEMEL 4 L 3THusiE MO
GEL CAO8Y) ZFEHL1=/MEASL (1.6mmed x7.0mm ; 1.0mmep x3.5mm) [SEAL, FDAMBEEE
15 E LT RIS, 4N HCl THIBEICIRE L1- Rf LU Hf 2B LE 250 E L= mERHE%
HEE%, PR B L UIREFE “'No HHH T 2 afiE NS "H AT % Y R EThENERRILT-.

($EREER]  B2RE 50 ~80%DE &, &

RERHTHRMEEYEEGRYEL 6~ O woao—a ol
fE), Rf DHERIZHES otz FEEMEHET € . 80} --9--Rf} -
15~40 ER@MALT-. WHAHOREN /LN &

f= BRF & HF RGeS, TEROR A 28 °F :
L RBIE~DREEERDT-. Fig 1 IZHF B 28 40l i
EISd SMAROREEETRT. BO&LSISRF § L

ORELBITERD Hf LHoMRES. my <2 2 ‘ 1
HOFE [6] ITHDEIIT. Ir BLU Hf [EX = e -*'-‘1'-(;?‘-‘-11-5- —
EHLTRCESZERT EEICNFI TREND HF concentration / M
TAMMEETHA A EEHRSE DN, KREER Fig. 1. Adsorption ratio as a function
IERATRIRBEESDEWNE. Rf HRRED Hf 72 of HF concentration.

ELRLHILFRELHLEZHFSES.

[&E&>0#k) [1] Fricke et al. : Phys. Lett. 30B, 317 (1969). [2] Kratz: Heavy Elements and Related New
Phenomena, ed. Greiner and Gupta, World Scientific, Singapore, (1999), p.129. [3] Haba et al.: J. Nucl.
Radiochem. Sci. 3, 143 (2002). [4] Strub et al., Radiochim. Acta 88, 265 (2000). [5] Strub et al.: GSI
Scientific Rep. 2000, 168 (2001). [6] FHHITA, AEZL 1A01.

Anion-exchange behavior of rutherfordium in HF media

TSUKADA, K., HABA, H., ASAI, M., TOYOSHIMA, A., AKIYAMA, K., NISHINAKA, 1., ICHIKAWA, S., NAGAME,
Y., NAKAHARA, H., YASUDA, K., MIYAMOTO, Y., KANEKO, T., HIRAI, T., ONO, S., GOTO, S., KUDO,
H., SHIGEKAWA, M., SHINOHARA, A., SUEKI, K., OURA, Y., SAKAMA, M., TSURUGA, N., KINOSHITA N.,
MURAE, T., KIKUNAGA, H., YOKOYAMA, A.
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- R(Z=104) & 18 LU 1= IVIE SRk D
FUTGAVERITAR T a~ 7T 7

CHERHE, FoF, EH, BRABRHE) O&+Hdt, REMAMH, KUmE,
BHFEA, TR, BBES, ABEfTF, FIHFlE REE—,
NEE—, KBEF—EE, THERAR

[lZUBIZ] SHFR—Y T A (Rf, Z=104) D a1 5 U ALWIEERITEDZr, HEE FEEIZE
HEEERF S LINTWVWS, ZHE TIZZDELHOERIEIZOWT Zr=Rf>HFTH B &
DREBINTEY !, HMBRDBRIERTIEELATVWS, LLERG, <7 a&T
DZr, HEEMDRE L L I N E—TIHT L A EEITRL, BESNZ L —V—ETDHE
EEOBNIOWTITRBNES, £2C, BAXFEI A7~ NS 7EBEREL.
REDEMER L U TZrB L OHIDE L DERME I >V THRE LT,

(8] EBT. BREFHAFEFY 7 2IERERMGERIZ TITo 72, INEBRHAIZT

89Y (p,n) 89mZr ¥ 7z [EmatGe (160,xn) Zr, "Gd (160, xn) Hfi i~ CZr, Hf b L—H¥—% AL, £
BRIZHWz, RIS TAER SN REHERREIL, He/KCIT AV x v b A7 AIZ K 0 ERH
WALESBRC SN D, DHEEBIIENERZERILTIOOKGE, —EREIZREZN
BN T LB X O ERAERDERET IV NT v TENORY, T RTREMTH
5, KClm7uay e b HICRIGERICEAINTERISERDIT, 1277 BbIcEREFICCL/CL
BAEHT AL - THRF LI, TOERMEIC
ISCTCHERY 7 Aex@BL, =—/NVFEFTy
FICHEEIND, vYROBRMHIZa—V RS s
y Tk EMEGe BRI TRIET S Z & -
X772,

R L ER) HEEORKR, B - B
ERINDIHFERAR LR ENTER, -
DT EDLSBECEERND I LT,
REEBRED o BBHOBICHEL BT 7 F
A RERFBRETEHZEIPHERTE,
B8 T MRE KT B Zr, HIONERDZEL
PRUIRT, iz, HEER o~ b
T 7Bk ORET V2% &2 Lz Monte
CarloZtEIC L 2, bbb X oIT. Zre
HfiZRI&R OB 2R LTz, £/, TDOLEED i
WETZNE—IL, & HITKTOkI/mol TH
o, TOZ b, AEEREIIFTDHERE
RRBESEEN I Zr - HIE CRERZEIT R, =7
O EBENLOEFHOFRIIKLENLDTHD
T EREEND LN,

Yield (arbitraly value)

0 100 200 300 400

[1] Kadkhodayan, B., et al.: Radiochim. Acta 72, Temp/°C
169 (1996). 1A & LTC/CCUg Ve 0, SR Y
[2] Zvara, I.: Radiochim. Acta 38, 95 (1985). 7 MRBEIZH S 50 Zeds L ONTHID I D EAL.

ph#3iIMonte Carlost &l L 5.

On-line Isothermal Gas Chlomatographic

Behavior of Chlorides of Group IV elements as a

model experiment of Rf(Z=104)

KANEKO, T., TSUKADA, K., AKIYAMA, K., ASAL, M., HABA, H., TOYOSHIMA, A., ONO, S.,
HIRAI, T., GOTO, S., ICHIKAWA, S., NAGAME, Y., KUDO, H.
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=YY A DBA A S E BB T BRI
(FRBEE !, AR JEsbF 2, BH1°, FRA )
OBIBE S 2 REAA 2 B)I% |, WHEK, BIAHA 2
B2 WR—8 % HIE— 2 kAR, ABA
EANIET |, &FHH Y, TIFIE " R

Briichle Hito-bR ¥ o+ VE R (o-HIB)YA KR FIZBITEAV T LEY AMA(ID)Er—L
VALY DBZAF R BRZBENEZFA N, DEAREAA L EEOZHEND L(I)DAF
FEPIERLTHWDERELZ[L]. COBRLAGEH LRI TITEAEOFHICLE

T =R L(NO)YDAZ VR REZRIETIENEELRDH, No iF/KERF T No(II)EL
THEETDHZD, TRETRBOFEICL ST No(ID)DA AV ERIFEFELN TV, £IT,
b BB E MR T-a-HIB BIR R COBAL L RBERNS No(I)DAA L R ERDLHES
FFEL TS, ZHETIT Ce()—Ce(IV)DER L ENALAY No DZFUTITWEND[2], Ce b
— P —%2F AL TBLEBERE L. R TIE, *No 2HEEL TET V¥ /(R LHE(Tm,
Er, Ho, Dy, TO)OEFEMERLZAV, A4V ¥ REHOER T —F L TENLDOB AL
REEEEF RO THRETS.

EBRIIFEHZ T AIEBHERICBWVTITo72. TRLFH ™Eu(**Cxn), "'Sm(**C,xn),
"“NA(*PCan) & O "™ NA(PCpxn) RIS IZED A L7z Tm, Er, P’Dy & O “’Tb % He/KCl
HAD =y MZEOREL, T AV =y MEEFICKE TS "Ho AV, MFEAA L RH#S
BEZE B (AIDA)CIVA A U R EATo72. 10 HEHE LAY ZF 70°CD 1.0 M #3IV 7
FRVAE 200 ul \ICHEMEL CBBAA L #aF (1.6 mmé X 30 mm)iZE AL, 0.5 M FEER1E B IR
& 800 ul 2L CHTLRO pH AR ETT-

7et%, o-HIB BRI i@ a3 v 5 EE L o-HIB _ °® a_IHIBA I+ HSIOI6 (pH=|3.7) ]
DRATEED 2 BV CILE /AN [|.©_a-HIBA (pH=3.6)

REWBELT-. TOWBER%E 9~20 77733
VIZHEL, Ge BB E AW oy AT
AN —Z R o TIRBE R VB LTz, _
Fig.1 2»bbondIHi 2 BEOBEBERIC
LT, BB E SR D 7245 B AR B(K, s
fE)e 6 BALDOAF L HEE[3]ICiX, OD Tm | Lr Md

Relative K,
—_
<

FB<E, BAYALBEOERMESHE | I
BT, BILBBRERIAFOFHTICE 18,087 0088 0.089 0.09 0.09T 0.052 0.093

WTERNAETHLIEN RSN, L1L
72535, No DIRBEMLE X Md & Lr OFTH
ALFRESN, FhAEncss T35 Er & Ho Fig.1. Relationship between K, values and
DYEBER B DE 1T A ST IR+ T ionic radii for tripositive lanthanide ions.
bote. 5%, SHIZHTBEEDIWEHET No
DEREITOEVPLETDHD.

(% X#k]  [1] W. Briichle ef al.: Inorg. Chim. Acta 146, 267 (1988).
[2] R. J. Silva et al.: J. Inorg. Nucl. Chem. 31, 3405 (1969).
[3] Handbook on the Physics and Chemistry of Rare Earths, Vol.18, North-Holland(1994).

Ionic Radius / nm

Study of cation exchange behavior of nobelium(1Il)

TOYOSHIMA, A., TSUKADA, K., SHIGEKAWA, M., HABA, H., ASAI, M., AKIYAMA, K.,
NISHINAKA, I., TANI, Y., HASEGAWA, H., ICHIKAWA, S., NAGAME, Y., KANEKO, T.,
HIRAI, T., SHINOHARA, A.
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=8 )9 LRI —R Yo LDA F AL - RS

(LR, BRBFL, G KR2, SRS RBEHRS, KB KB T4, 4 KI5, HEKILS)
OBIHEA, FEFe, f)llE—, kB#m—, AP —#, KumE, SEBER,
B BZ, PIEEEL, IR 2, KMERmS, /BRI, RmEES, KAZEA

HITE OB CER TIIERMEEOIE I/ & 72 BETE 2 T OO E-RE S O REIZ Y
BELRIET HZ ENEETHD, BAIIINETREMY 7 MESAREINTZHT AV =y MEEH
Fv T A VRS BESERE (ISOL) % FIV T, 2332357 (BLi, xn) 233236 Am, 23"Np(6Li, xn) 23"238Cm
BISTERINDET AV VT AROIF 2 Y U ARAED EC/ofiEE T HNEREZIToTE]1, &
ISOLi%, # AV xzy b TEENTEERICERY 2 REEMY A A IR THIMEIZ A AL,
30kV THHE L0 Lo ERA CH—DEEROAZRIR LAICEE ~EL, HEEEDIZEA
ERVBENREONDZ TR, BEOEER*HMEIIRETH Z N TE D, E-¥EH1
PREOEETE CHIEMRERTH S, 7 LEICA A ALHEOE I DL DEEIERIME OB KA
Thod,

AFEETIE, X2V VALV EENT 7F /) A FELEOREZE AEROFREELZ RS -0,
ISOLZRAWTAN—=7 Y O AR —XY T ADA F 4t - BNLESBEZ TV, DEEDEZRIEL
Teo =2 U 7 AIEHCm(180, X)®OBk (LB 3.2850) RS TEML, HAV =y MEEDL
DBE &L ISOLTHEEL7-5A & TR SNTAROBEEZ LB L, (41t - RNLESBEDORR
L T22%% BT, /—_U 7 AFMCm(13C, 4n)% " No CEE#I25#) RIS TARK L. BHlls
Ni-aff b AREE» O 20K 0.46% L WO EE G-, EDHNEDOI b AT =y Mk
MEBPKBTHY, BV ETNTA AR AR L TEMLTS L, X—7 VU ART/
—_RY T ADA A AEHIRIZEFENEFN2.2%, 09% & 72T,

REEHT A AU L B A A ACRRIITROA A ALET v vy MK E RFEL, Fa
VOAEDBENT ZF /A REETEA T AERT Vv ADE L, PEPKIBITETT5E
FHRIN TNz, A LR T V¥ % L OfEN S Langmuir DX 2] AW THREINB T AU
Uh, N—=T YL, J—RYTLADAF AT ENEN1.4%, 0.5%, 0.06% TH D, 7 AV
ST LDA T ACIRIZ06BLEBEENTWEZDT, SEDNA—27 Y TLARN —RY T LADA
A ACHRITTFRIMNCKRERBETH T2, A A MEDEORE ZIE, A FAMEKRT ¥ V72T
TRSEGEL bEBECEEL TV Z L BHMLNTHEY [3). SHOEIC ) —~_Y 7 ADE N
A RIEFNERBLTHE ELEZONS, _

ZORREZIT T, N—=7 U U AN TIE29Pu(OLI, 4n)24' Bk Kt % iV T EC B E
BREATV, REAEE2IBk O¥EH % 4.6(4) D ERE LT, /—_U 7 AZ20 T2 No DNE
HRRETHEICL Y BEOBEEMNOT R VX —, A - RUT o ZREL, PHEFEH152-162
FEIH O Nilsson #lil O =3 L F —NEF 5 OB ETHEEOBEE 2 ERPITH LT T2EET
b5, |
[1] M. Asai et al., J. Nucl. Radiochem. Sci. 3 (2002) 187.

[2] R. Kirchner, Nucl. Instrum. Methods 186 (1981) 275.
[3] Y. Kawase et al., Nucl. Instrum. Methods, B 26 (1987) 341.

Tonization and On-line Mass-separation of Berkelium and Nobelium Isotopes
ASAI M., TSUKADA, K., ICHIKAWA, S., NAGAME, Y., NISHINAKA, 1., AKIYAMA, K., TOYOSHIMA, A.,
OSA, A,, HABA, H., SAKAMA, M., OURA, Y., KOJIMA, Y., SHIBATA, M., SUEKI, K.
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JF#F—KEK 3t[7] RNB &8

(FHE) il #E—

B AR+ DR R SEaT (JAERI) & B R/ X —IEEFH 3T %%?%ﬁ?ﬁ%
EarEET (KEK) X, FREBHORAEZICESE, ¥ o7 2NESR IR 58
FMEIEERE LB L. ZOEIL, B /TABD@%’%’UJDE&‘?LTCF%?
REEEA AV LENE OIS TEFME (RNB) 24 LooF v 74 VAN
BiR CHERBICOBE L., fEBIEE. BEINEEHET 0.1 2»5 8MeV/iu £ THEL
& RFRICHET 56D THS.

IERERHEER Y. BEFDO X 7 MIEER, AV 74 VELIEy B, fiEHEES,
Bk zsEE (SCRFQ-linac, IH-linac. Pre-booster-linac, SC'hnac) MO IND
(F—158). Z 2 C, fEHEIESS L | Pre-booster-linac 13#73% L. SCRFQ-linac,
IH-linac iIZT KEK 22685 LAWS. 72, BEMEROFAELZRLNZ, o7 A?JI]

R LIS L TREZE — 2 OMEZ FTRRIZ T 5, M5 ECR A AV IR%Z Fiak 3

MEEFEL TS RNBIX, V7V OEFHERSHRTERT S Wﬁ?lﬂ%ﬂi‘*ﬂ:

N FRITRIC TAR T 5 LBRIB WVEFMEZE TH H. 2004 FEIZIX, IET
ANVF—1.09MeV/u E£TOE—LIEEFIHZE4E L, 51 &%t X, Pre-booster-linac
DOFEZEEY . 8 MeV/u £TD RNB W NIHES ECR A A RN OHB I AEE
BE—AOMELZFHE LTINS,

Table 1: Some parameters of the facility

Tandem ‘ terminal voltage 18 MV

primary beam p (3 pA), heavy ion
JAERI-ISOL mass resolving power 1200

injection energy to linac 2.1 keV/u

ion sources surface ionizer, FEBIAD, ECR
Charge breeder ECR:frequency, power 18 GHz, 1.3 kW
Linac complex  acceleration energy 0.14-7.66 MeV(variable)

duty 100% (A/q < 16)

30% (A/q =29)

SCRFQ-linac frequency, energy 26 MHz, 178.4 keV/u (A/g<29)
IH-linac frequency, energy 52 MHz, 0.14-1.09 MeV/u (A/q<10)
Pre-booster-linac frequency, energy 130 MHz, 1.09-2 MeV/u (A/q<7)
SC-linac frequency, energy 130 MHz, 2-5.05 MeV/u (A/q=7)

2-7.66 MeV/u (A/q=4)

JAERI-KEK joint RNB project
ICHIKAWA, S.
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JAERI-KEK Joint RNB Project Al ISOL 1 7 > RDBF
(ot |Txph) & B, RWHE & W)IE—. FEfH,
BHFEA B =#, AIL—

=4025) e

JAERI-KEK EFMEINEERERIEX. 2 RE—LER ISOL A1 4V EOBREEEDTY
%, COEEMEERBRTIE, EEMKOERICZEL A CHBIA RIS, BTBTRGL
VDRBTHREY S UEBARERIGREZRANSZEZ2FELTWS, ERLZEHEMKIE. T
EFHEICEDE THRETOREEME 4 VE KEY — 7 HERFEBIAD)T 4 JE T 4~
LT 5,

e

JAERI-KEK EHFMZMEERER TEANICERICHEG TS Z L2ENIC. INETITEE
BRIBIZE S Wn OERIIEE —EEEEKE Sn EHEITROERERE L TO Sn TROZ
Bt BTBTRIGIKES 3L, °F, °F OEREE2iTo 7.

BHEMEOERE DA NWSIEN /1 4 VR BRIETERT 2BHMED BE
BNHRTAF ACTES I & BT, NS DB EAS A FERNETEE 5RO
EBBEOHEENEFMCHE L ZEI THEH I ENEREIND, Li KO F TROBEPR
EEDIEENRROA T NS OREREZEJET 57201, ¥ TFLAMERMS L E
—A, ¥F E—AEZTNEN ISOL 4 VEICAK L, B3 /28 L TERRE £17-
7. R TFBITRIETERT 5 8L, *F, F 2HlE L &,

Li DFEBTIE 60 MeV 150 p-nA TEFBITRIGDY —7 > MNEFBEM &L T 2 EA
WCERE L Ta 6,777 741 N, 2R N
O EFNTNRHFLEZ, K1IiZISOL 4 BN
WX THEEEI N "L E—LDER
fEIZ K> THIE L 2500K ITBIT 51
F RS ORHEMERT. 14>
TS ORI 2. 3 BRSNS 720
5774 N TREVWRS (=11 8)T : ¥
DEHMNZV, Ti OLHEEY 2T L T . _
MEIBRBMSD Ti ARHBRICHTS T 30 0 40
ISOL 2Etxis- 'Li BHTEHIL. 5 Time /s
~T%REDOHRTH S Z LBbhoTz, Fig.1. Release profiles of "Li.

A

3
5
:
i

<

S
—rT

N R

Release of 'Li
722506 K

L1 beam current/

-

Development of Ion Sources for JAERI-ISOL in JAERI-KEK Joint RNB Project
OSA, A, MATSUDA, M., ICHIKAWA, S., TSUKADA, K., ASAL, M.,
JEONG, S. C., KATAYAMA, L.
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BB PHFRICAVDONSERERED 1 26VBFICEL DS

ERBEHEEORNE (2)
(BI+H) OBRIEE. ZHA—. HARI. LHEERN

(I &HIZ])

EFNEEZ AV KREPHFROBRKTENENRUMKEETEDHLATLNS, ThoDE
ETAVWLNIE IR F—BBRIEFROZ—45 Y b & LTIE BN LRBREOB AN S Pb/Bi
PHHREZGATWS, LHL, EXFOBIRNT—BFICL2ERBHEBEONTEEX. BEF
EAERL, COBRGEIMNLEESESIRLY—IMEBAEHE (ETHRH O 126V BFEH
WTHBHERRFTHL. Ge REBICLIYHUIHARY MLZAEL., SHBOBEELZ RO, £
BOA—47y FORRKRFL., ZRORFELZZELLHEI - FEZRHVTRIAITHONE A, 5E
RO-ERBERIIHEI—FERITHLOICHERALEIAONS,

[RERAH %]

BATERRIE, STRHO 126eV FF> o0 AVESROILLD Y2 —FR—ILRIZHZEP 1E—
LS4 TITEoT ., BEELTIE, BILKEB (K. EX 8mg/on?) LEEEKBEBHETILZ =D
A@ﬁé%(@é%%h?hﬁmymiwmhﬁ)i%utoﬂm7wE:¢A@,&mKﬂ®Eé
ZHRTSOICHNV. ASBFHR (E—LME) (X, SEC (ZREFRER) RUE=42-5F
(AD) @ 'Be. 22Na QUNE & BSHEMEEMA 5RO, (4.9+0.3) x 100"BETH > 1=,

CRIE#ER]

B EENS 64 BIThizY Ge RIUBTHUIBRERAE L. KBH SERT ZRBEOERILIEON
ERZ RO, AEHBRO—HIELT, SHOERZEICOWTHO I R X —IT0 T 2EHEN] &
EHIZR1IZFRT,

Y.E.Titarenko et al.(0.1,0.2,0.6,2.6GeV)
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1) Y.E.Titarenko et al., Proceedings of Shielding Aspects of Accelerators, Targets and
frradiation Facilities — SATIF 5, pp.165-174, Paris, France 18-21 July, (2000).

Measurement of production cross sections for 12 GeV proton reaction with Hg target used as
spal lation neutron source.
NUMAJIRI. M., MIURA.T., SUZUKI.T., KONDO.K.
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i @RI D B BB AT R X —DRIE
(BRF. KBTI, KK, BKHFE)
Ol #—. %M R ki . B EH. A0 KE
BH OBA. B OBE, Rl fE, kH B

LREEE» CEBENTZRFEOEELY., BEIX, RAEORESERSEDFERALE
BTLDICEEREFEREE2D. Hxld, VI VOB TFHEBSHRTERT S HMHET
WEIFTEZERRIC, T T4 VRALESBEC L D RMEEORELZED, 800
FREBEORRLZOEEHZRE LR [14]. LHrLAERL, ZOREZXILX— (Qp
B ; REAMEROEEZEICHYT2) RCHELWVWBERKEZALDICTIIZRE TV
V. ZIZ T, BEICHEVKRE SNV LR E TN TRETIUE, BRI REO
BETH Q EXRETEXHZILIZERL, 2RSS [6] X3 Zh o &
Qp TERIEZBALE L 7=

LRIEHERIT. 28D BGO Y orFL—F— (FRFR 12 cm® x 10 cmt ) 25
R S5, BGO MHERD = R NVXF—4SfFREIL., FH €L, 662 keV D yHRIZH L
T 14%, 15% TH 5. ERIVRHEZFDOZHERIT, 2 2D BGO OXEMH%Z 3mm BEL T
RET DL, MEBHOFLICELNIRIEN O S5 8 MeV DEEPHR., vt
XL, 90%., 75% LRz, Zh kv, BREEICHEVKRE S5 £MEREH
BlTaZENTE, BONEART MVORRKZRATF—H Qp EERT.

EBRIX. BEARRF ORI Y T LIEBERIIRE SN2 AV T A ENL B
wEAWTUTo 7. £7F, 2RIRERDORXNAX—KIEZ, Q EIRELSRE
éj’b‘(b\é‘ 91'93Rb‘ 139-14105‘ 142,143,144La‘ 148]_)1- (:J:D?—i:of: ﬁﬂj%%‘(*y)fcﬁ
# D end point channel & QpfE L iX. 3MeV 7256 8MeV £ T, #AZE50keV TR
WERBRES-. 3l &FE, 158Pm, 159Pm, 159Sm WM 166Th % XRICHIEET
W, Z0 QEEFFIOTRE L. RELE QfEiL. Audi [6] & DOFFHEL BV —
HKERLE.

Sk ,

[1] M. Asai et al., J. Phys. Soci. Japan 65 (1996) 1135.

[2] S. Ichikawa et al., Phys. Rev. C 58 (1998) 1329.

[3] M. Asai et al., Phys. Rev. C 59 (1999) 3060.

[4] S. Ichikawa et al., in contribution to ENAM 2001 conference.
[5] M. Shibata et al, Nucl. Instr. Meth. A 459 (2001) 581.

[6] G. Audi and A. H. Wapstra, Nucl. Phys. A 595 (1995) 409.

Q) determination of fission products with a total absorption detecor without decay
scheme

Ichikawé, S., Shibata, M., Suematu, O., Kojima, Y., Taniguchi, A., Asi, M,
Tsukada, K., Osa, A., Akiyama, K., Nagame, Y.
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WAL e MR Th-229m D o BEZE

(RFTFEER, PR, ﬁilﬁ*\éﬁ KBE?, BAESEE, RO,
BOBER’) Ofgksss, RTFE— BB, i, —sam’,
JROEHE®, KD, F%ﬁ mEE—, SRRES, HRE

Th-229 121, FEFIBENT RNV X —2FH - HEEREEBGFEET 2 L FE IR QW BT,
Th-229 DEEIREE ( +5/2[633] ) & FE—RhRIREE ( +3/2[631] ) D= R NF—ZEITFEM 2 v &R
AR v A FY =LY 35F1.0eV EREINREICE > TV D, Th-229m DIFE, HD
BRIV EF—BEAREFORBTRILF—(59 eV )I Y bK< NHIRBREF ORI
2D 2RV TELBRERIIZEERES v B (M1 2% ), EFEEREE (electron bridge
mechanism, EBM ) 23F & 729, EBM O Z Y 03 JIAEFOREICEFT 5, Tz
Th-229m IHLFEREEIZ X 0 PN LT 5 LHFEN, (LFEONE S R THEKREVE
BThHdEVZD,

G N—TTlI o BEZBETHZ L1250 Th-229m BARE TE 5 & & %, Th-230(y
n )Th-229m S8 & O Th-232( v, p2n )Ac-229—( 8 7)—Th-229m <Jix C Th-229m Z#®iE L, %
DafGAT MEBETAHZLICEY Th-229m 2B L X5 L EBREZIToTE 7, Th¥E
T Th-232(y, p2n )Ac-229—(8 7)—Th-229m ER CTIIERIC T TE =T 7 F=0U L& ERL,
ZOEEIZE>TERLE N ULAEZFUORBHLAZVOZHRIZL TREL TWE, Lol
ZDOHETIE Ac229 HTEDTRTO Th-229m ZBIEWCHANDZZ LN TET, £7,
Th-229m D HEMPBEBEIEVIES IS TEX RV, F 2 T4AENE, Ac-229 2 58EL T, 22
MBERET S Th-229mBHL L 5 J:;z'?ﬁ%:ﬁoto _

#1500 mg O Th-232 ¥ —4%'> 100 . : . . . : .
FEZAE 8 mm OFFESLDFIZ - -
%bfﬁ%%flﬁ]\ L, 27 MeV 80k EHIXTh-229e R R D AR T L B8 536305 FE i
N S N7 BT & B (GORELIE)
iR Z 0.5- 1.0 mmED A4
N HZ— D% 15 mm
DHLE TKRE TR 1 RefE R
L7z, BE#O MY 7 L% RHEEE
(22 L, HDEHP % A\ /i
S L OB RORA A

RWCTT 7 F =0 Lk FEH Fragsivfel, S L
L‘/’to %0)?&’ 7& §: ¢A% 000 >yt p &R asll ERFETO SonBrG G PE ty
50 pyg DYy yakithsd : E/keV
T7a BMOALL 025 um DT 1. Ac-229 EBRD AT hv
4 NV Z—( HRR 30 mm )IZ Al
L, B L CafiBA2ER L-, BEKT 3 BRAZICRIELZHBLEZ A M 2R 1IOR
9, Th-229 RIIDOE—7 BEDOONIEDBOKSEEE ZE 2 D & Ac-225 LT OZHEIT Th-229
DEELTTELLDOLITEZIZ W, 20D Ac-225 RANOBRBIIEFHA SN TR, K
W|ETIL, ZDEBRDIBROM, Th-230(y, n )Th-229m EBROBROBREBLIOF—F v I»»
LET DERICAERD EED TRIET 2 EROBERZ ALY THRET S,

(@)
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=
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N
-
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Alpha-decay from the nuclear isomer of Th-229 with extremely low excitation energy
KIKUNAGA, H,, KINOSHITA, N, YOKOYAMA, A., NAKANISHI, T., MITSUGASHIRA, T,
HARA, M., OHTSUKI, T., YUKI, H., TAKAMIYA, K., KASAMATSU, Y., SHINOHARA A.
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228Ra & FiV\ /= 229mTh DA R & Z DAERHE D%
(BRABRER 1, FAHF 2, HALASH - K%k 2)

OFMREL AHHEM L AEE—24 50z L @I
SEHM— 2 ifc s RARES L =R EEE!

[IZU®ic] 29Th OFEFHICIE. EFICHET RN F—DEWE R K 290Th A&
ETHLEZLNTED., 2Th(d,)EHELER S 23U OBE Yy MOBEFEHEICK D, 2E
V. HEREGS, BEIANVF-RLOBERIBEINT VNS, Z0 20ThiF, e
FNWF—DBEICEL, APEEIBIEENE -0, ETFEEREL VWS HEEFHE

5 LS FEICEZZEFHINTNS, /-, 20K, 5 TE3EBFLBAR
BEFTH DD, LFRICHT 2 HEREOEEIPIFI TV B, |

CINFETIZBU DN aBAEUTERLE 29Th B OEFHIE. 2°Th(y . n)22°Th Kt
. 22Th(y. p2n)22Ac B2 F A Lz 2oTh O£ L a REOBAIZTR > TE =,
Sh, BLE, EFECHEOT W 2Th MEHFFE SN EFHEL LT, 28Raln, y)2°Ra -
22Ac = 29Th L WA RIBICE D 290Th QA2 KA KFHEL aBRERTR O 2,

[EBk] 22Ra #—%' v bk, 22Th &K (9 32g) PO BEFEHIIH B D &K
BRALIIERREIC L DIEEDBMUTABLE, =F L. X MNBHOBKBE, NahEEIZE
FNTWBZTEMHBALE~ES. 0.1M TTA 0.01M DB18C6-Di-chrolo Benzene A
T Ra ZEEHH T 522 2I0& b Na 2RV 7=,

BEHX., "ABEFHFICT SMW, HitEF 5 2.8%X10% n/s T 40 ST 072, 228Ra ¥
— 7w MIL 2D L. FhZ2h#$ 0.55ug. 3.0ug TH o=, BHEHE, —H ORI,
29Ac DA EHERT DDy BAEZTV. 5 —FDFEHKIE. 1M HDEHP-Benzene
WX BBEHEMHBIZE D Thy Ra 25 Ac b0 L. COHAREILIZ2FS L.
—HEKBAEYMOY <) D LA HIEREE LT aBREEZT o= A, 229Ac O X F M
PR 1IRRETHAZ LS, M3 KEZOREEZNGD. T0%. SMEERBRROEA 4
RYEIZED Th BT 208U COETFRIEGERE L
2o afFBIZEX. Si OXEBHEBRHEIFIEZA V. KT3I
EBZRENY I TS0 FABFHEBEZAWEZ, ™0 i

[FR] 7HBOXRZ FUHSE. ¥Ba h¥D § i
PEIC kD A DU — Y B EBTHILIETER 5O s B
Polz. aRBIEDORER. 2Th ® afEL UTHR 500} |
Shizx NV F—F@BIZIX. 22BioKRERat—7

800

T
=

Counts/2ks

DFANVHERD, afjE—7EBHTERP o2, ] 13
HTFREIZBELTE. DRVWEIEETEHSHPHM 9 Fig. 1. Result of photon
RETHET 282 Z2EH L=, measurement.

Production and decay property of 22°nTh using 228Ra(n, ¥ )22°Ra reaction
KASAMATSU, Y., KIMURA, K., TAKAMIYA, K., NINOMIYA, K., YATSUKAWA, M.,
SHIBATA, S., YAMANA, H., OHKUBO, Y., MITSUGASHIRA, T., SHINOHARA, A.
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E,<6.5MeV \Z31F % “Cu(n,p)®Ni D HhE B %EIE
HRBEL ' R B xaf’, B B, EARIE S FiXEKEL?
OXHHELIT' EEE— . LHEI— > LEHHEES, FEE° 52"
EE|ERC, WIERS, BEE'. BRE. RILEKEB’

[E] MOFEPHEFRBIICLIBERIGOVEDTHS “Cun,p)®Ni OFIEEIEHIEEH
HEF TR X—1.77~6.48MeV DOFEIRICBWTITo 72, Z OKIGORERERENT. JFRFFEem
EBROMEBTHIFDOHEEDO RS V., KBFBRTHRESNZEPEFREOREL Y
WWHVWOHNRD, LL2RL, KBHACBT2ERERPZ LK VEHEME
(ENDF/B-VI, JENDL-3.3) ORI bERB L OND, F£72. IBERICAHIEE TITo = ERIC
BOWTHHREOHIZREB/ELN TR, ZOFE L L TR AW=@ERE M
Scm) DT R TNNE LD, YIalb—va rHEICLVEI Y DMEDEVTEKR
0%BEDHERH D2 EBbhoTe, £I T, AERCSMAEITHE RN T Tk
% LT E=1.77~6.48MeV I BV THEFBRE 21TV, ®Cump)®Ni T4 U7z “Ni DERES
BRBIEIZ L Y EE LB ERD -, SEO/BRIL, AIRIOESTRERLEZbOIHE
HBLWEREMZZHDOTH B,

[EBRERFER] PHEFBAEITHEILKSE FNL @ 45MV #4732 bu 2 A0nTiTolk, Bi
WCHWEGRIIAE llem, E X 03cm OFZET, B —LEEOAENR 75 B2 24 5B
HbOERAW, ZORNMNIEE LZEKRZRBELETI ¥ —7 Yy MZdE—A %2R L. Ddn)
BUSZ & 0 4 Uo7 C 35 Bl 19 0B 21T o7, BHOBKIC, Ti #—7 v M2 ERE
WERETAEDICT LVRa—T AW, (L&
BIFNRNESETAVI =T LADOXFEEE
V528 LTRLDEE 2 -7, B L r " ENDEBV ®
T SERBHRIC AR LTz ONi & 9Co 2ZN2 100 -
AR L 0 98 L7, ®Ni O&REIL. '
HHRKERI BV —DENSNY I TTT R
Wk vFLv—varhorsrF—2HNT
Ni »HBEHEND FHRERBELER LT,
CCo 1L R FIF-F4F EBRFT O Ge FEKH
M %V TEE L, R 7o R l
FoF—KIEE LT ®Ninp)*Co ZH T 0

Cross Section / mb

0 5
ki, £, PCAnIc ko TA LB K Neutron Energy / MeV
INVF— DM IEZ T, S EIT- 7= Fig. 1 Excitation function of **Cu(n,p)®Ni.
EBROF—Z BT LY BT FismEs Circles shows results of this work. Solid

and dashed lines show theoritical results.

R% Fig.1 {IIRT,

Measurement of Excitation Function of ®Cu(n,p)® Ni at E,<6.5MeV
OHTA, Y., TAKAMIYA, K., SHIBATA, S., SHIBATA, T., ITOH, Y., IMAMURA, M., UWAMINO, Y,,
NOGAWA, N., BABA, M., IWASAKI, S., MATSUYAMA, S.
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PR RNV —EEERAERBEO B LFEDOFEIC LS
IR HE

(BmXBF, BRBER2 MK &RABEARY SRKAHE’
BRI S, BULRRZERF T, &RAHES, BIF°, &RKE ", AR,
HREE ) OK £, MBS KEEMS HKESY HUR
B mEE-, EEFH—S KB B, BRAT KA B° 9SE
Y5, BILAE O, AFEMAE Y, M 2

#J 1000MeV £ TO TR LF—FEERIZIWT, H7iE, FICEXILR, $EEEFIER, (33)
B LY FEFRICRINEND, ZL T, ZORKREZ ZERIGIZE Y KAMEL B4Rk
5, RTHERINDEKIGIE, N ForBROBKIEE ROSERSE--< &Ry, *
DENHBEIUG DRIRBIZ G 2 D BITRERKIE, ZORREAID, HxIIEBRE
BT HRROHATF ¥ RV Th 2 RIS OB B O RAE & st 2 FEIC L
DIToTWVD5, AFFRTIE, T E TERL TE 4 RENBICEB T 5 RN R 7 —
ZUMZMZ T, BAKEEBROBTF T AT v 7 hbBELNBRKTRILF—E=200MeV D
B L T Au R RE U CR Z A R R OILER T — & 2 BA0 U7z, A BRI,
Hox DI N—T ORBRFHEIZ X 2 EBFHOB R TE 2nd step (28T 5 EBI = RALXF—T 1
Rt E L OR BB R LNTENTH B0, BONINEREL 5 @MORM T A—F 35
> Rudstam OFBHRAINCY Ti3H T, #HES
HRERINEL B flE LTRIIZELR 10 LA
7 B BN SR g6 4 PICA3/GEM |- & 5 Mzhs [ Autarget
B & 610 U e, BRAOSIE B 00 A PR B Fam2OMeY
FELE O AR, AR 5 TR/ R O

10

—
[=1
)

MR R LT, ARRTIIRAMREEZDE ?;:r

BIEW, B4 B cBiFsohEcog 3¢

T — & L T RAMIOERERER S 1 : 102

WY D, 108

5% 10* Q Epbis o)

[1] S. R. Sarkar ef al., Radiochim. Acta 55, 113 10°% TR T
(1991). [2] H. Matsumura et al., APSORC2001 2P02 Product mass mumber

(2001). [3] H. Haba et al., Radiochim Acta 88, 375 M1 YAu BRI OE BN R
(2000). [4] G Rudstam, Z. Naturforsch. 21a, 1027 (O - E# . EZ5fE, @ : PICA3/GEM)

(1966).

Yield measurements of photospallation products at intermediate energies by radiochemical technique
MATSUMURA, H., AZE, T., OURA, Y., KIKUNAGA H., YOKOYAMA A, TAKAMIYA K., SHIBATA S.
OTSUKIT., YUKI H., SAKAMOTO K.; HABA H., WASHIYAMA K., NAGAI H., MATSUZAKI H.
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ko -2 F|IL7= RNAA
— BERBHOMBNDY L TR ERBORS—

CRRER T, HIUREE) OB® KE, BER &

3oz

ko AL T UM E 2 HT B (ko )R BEAR 2 L BER T, ST B OB AR TNV HICKR
HENDTRTOBBIZDOWTOFEEBNAIREENIRME D, ZORBEEEMAL, ITNETIEHE
BB P M F L 2 AT AINAAYKRIC ML CGHEASN TS, — 4 TEERBIO ERNPEEE TR
DBHEZER P T BT RNAANEIC WL Th#E A ATREEE 5N 5. AME T ZOHE
RAFELTNOT Y ERZERD LT 7z, N\NOF 2 e RIS L2 W TR ED SN LR TH
5500, BAAETFONDT L ITEE INAA HETHNTHORKETH, (LB HENNELS
N3, 270, EREOESIO A AEOBDPNITELL, BICIVRITOWN T EER RO EH
LT REFOIRE ERICIBEENEHIN TS, ZO BRI O RO O EHS
& ko BT AIETIDEE T BIEE AT,

KR

MBIl TEEFMR AR BERER S F— (IBHEREFOZLES Gk JR-1.2
EORINETORHBERNEETHS Allende BEZE Wz, FHETRENT B AR F SR
JRR-4 [UEE BH I (.5MW KR, n,=3.2x 10" n-sec’-em®IT T 1 #H DN 2 2Tz,
10~15 FOBHEZ., 7IVHVERNT K0FEE 73 7., Bk KIZRREL . KLt BaREL
Tz TDH, AUFE PAL EL T, IHITHF - RFBZHE L TR BEL 72, (L2 BERIED INE
WEBEAHMEEICXORD 2. BRALEEZEDZTXRTOT —FE SAMPO90. KAYZERO.
SOLCOI 2 KhfEHT L7z,

RHER-ER

AT IB ko 15 HLBIEH 1T KA TG R Z CHREEEDIT Table LRIz, EBHLDKER
EHHMESIFIE —HL TBY, INFTHMEL TELBIERET T k B XS5 Hb T2
HATHhBIEAbD >z, BIRTHER - REORHRIIIZNZ 10ppm. 40~50ppb & AR
ICRL T2 THER, IUROFNIE 40~50ppb A ARBHIHL THTLH T LI ENE
W, BEZW LSO BARREZOIXTIENEZ5NDHN, aUREERK IO P HE-FH-
HobDEREP <D BT+ VIR ITAT A RE AN THBY, TOREREIZE 2 4T.3
URDEREE EITARINDL EBHEHFFEZ DX T AT ERA B2 N EET A A TITEELN,
ZFOEITBNT, BEABELEELRN k TS5 BHFFRZOIEL T, aUROBRHER
E R BIENTRETHDEEDN, SHOBREFRE-EELZN,

Table 1 Analytical results for halogens in standard rocks and meteoritic samples

sample Cl (ppm) Br (ppm) I (ppb)
btk ko % 20 43S ko 75 Hgkik ko5
JR-1 1042% 44 1040+ 28 2.29%0.05 2.26+0.04 100+ 22 99z 29
literature 990 2.30 75
JR-2 916+ 38 930+ 26 1.61£ 0.03 1.59+ 0.04 70= 11 72+ 14
literature 1000 2.20 72
Allende 1 305+ 13 31329 1.81+0.03 1.77+ 0.03 177+ 18 154+ 18
Allende 2 295+ 12 291+ 7 1.16x 0.02 1.1520.02 1950x 60 1862+ 57
literature 316, 265 1.54,1.52 160

Errors are due to counting statstics (10).

RNAA coupled with the ky-method - An attempt of determining trace halogens in rock samples -
OZAKI H., EBIHARA, M.
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ko BRI IHE D HTIER RN AS I D434
(FER-Br-BR ' FBA-H?)
OB THxR Y BBHIE?

FLEHIT

ko BEHEAV B GHEA3ATIE (AT ko ) 1, BT — o % OB AR B S TOB 34T 0
— DO ThD, ZOFHEORKFEIL, BOTREDHEBIEREREE AW IC S w R RS L fEE
IATZBEVOZERHY, BESITOIIRRMETLREOITICB O THEF ICHIFESN WS,

U RIIAZ DIZEENDERBITRET) IR TREEBIEY. HDO XA EZEEAT5
AYTEIRELLUTRIAT2ZE%2 BREL TND, ST ky IBIZEDAZ B OS5 IEORES % B L,
AF T BB U TRWAEBIL, AR ThhHEVRERDRNW DI E— LD Hr A3 EHE
T, AL E OGS o/ LY TV T BEBES THAENI TR B, UiFFE TIIREAR

BARFTD 3 WIITHIR). 3, BINOKRIZY VTV TRALV N ED T, )1, 5
KB TIIAZ B (Oryzias latipes)k . B)NAKZR T & v (Gambusia affinis)%V 7V 7L
Too E X INBLD AT DIZLLTERY,, =& Bk JIKP72A SkEThH S,

s LiiReS

AE AR O X% 2000 £ 7 BB 11 BETE 200245 4 A6 BETEA 1 Y7
T Uty AF o AR BV T NE ANNTZT Vo —F—NT b BEIEGRIET, GRAY hX
RUZF L AR 3 BIZE AL, EFFORREFHEDE=LTHIEL N A=y Ae—FEIZBEL
720 TEHES MR B AR F S AF R BT FERT O R FIF JRR-4 DIEH /7 1006W TIT o7z, HRS
FEEBRIT 2001 FEL 2002 FEIZIT o755, 2001 4E1% 1 BRRA KR ON 2 BEREERET. —05. 2002 4RI 1 BERT
RO B BHNZERH L 72, BIETAHRFEE2E X T, Ge- LB KHIFEL AT A (TD-ASC) THR
£t 3 E4T o7, FDH . fEWY 7 b (SAMPO-90, KAYZERO/SOLCOI) CHEHT L=,

MERLER _

KB (12 A~3 AV IAF WE RHOITBZL if%tef»oto 2002 D) LB ROV 7Y
7 T1E 4 IO TRENIFEREN., 5 AIITFEA EHERTAIENTERD T, 6 AIZi/h
XNAF I RS TE, 2002 624 A @xﬁwmﬁ’a%iﬁ% 50mg/1 [ETH>T=DIZHFL 2002 4
6 A DAZF1IHI 7.5mg/1 IETHoTeZLinb 5 A EITIHLLI A IBEENTODEEZILNE,
— 75, MK RTIL 6 AICh BRI RV A D BRERERE,

ko #EIZE o T 6 63 (Na, K, Mn, Sr, Br, Zn) WEETETZ, %‘E?@{%}#ﬁ.ﬁ Na (4.2 X 102
~1.3X10* mg/kg) . K(1.2X10*~4.8X10* mg/kg) . Mn(2.3~1.0X 10 mg/kg) . Sr(7.1X10~1.8
X 10 mg/kg) . Br(2.8~4.5X 10mg/kg) . Zn{8.7 X 10~7.4X 102 mg/kg) TohoTr, AZ WD IRE
B HEREORICITEERHBIIRONRNI LD, ZNHDTTRITHERICEIIBEREE LN
EWVWZD, LEB->TRREBED AL EICRLNLTWRNY, BREAKBIZEBRL TN ZAZ D
TERBEEICHDBITENIZRESL TV,

Element analysis of medaka by instrumental neutron activation analysis with the ky-standardization
method. MATSUSHITA,R. , MOMOSHIMA,N.
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PHFBEHEAACL SERFOLR, VR, REOER

(REEEKX) EE =BT
(FIV\ o —K) Keilalsaac-Olive, Amares Chatt

AEDZNETORXCTIISHEABRELERT 30, RABEOEZ<OETIIALD
BUMS, TVREVEREBNTIEHICHEYDENEKEL TS, EE. AAKIAVE
RELTHREBATIRSN, YTUAY FELTRATHIALE BRI TELEDTH
3, ¥CTAXTHENICERENTVWATAA, /U, ESFLBEDERICEETNS23
RRE., BLUE MCE>TRIRTEESEDNZAVRBEEZSH LA, T, —RRIIN
O REREBATIRZRBOERNZLDEEZISN TR LD, REICODVDTHRAKIC
AL, E5IC. BEIELRELBNERETIATNSLED, EEOIHbITo L.
[RER]

AVRBLVREOTEBIEIN TS, FIND P —RZOMEARARFIFHER SLOWPOKE-2
CBVWTIEY—TIPEFREESHTIT o2 BFKHAY 0.2—-0.5g2RUITFLUE
FBRICTEICHAL, 1X107cm2-s" OPHFEBET 1-30 4ERBEZ2ITo/&. 3 HEOS
g, ZOoFAAITFoRrBHERET 5-30 SHOr BUELETo . BAROEHE
AEERABICBHEWMEL. 128 (T,,=24.99min, 442.5keV) & & T8 Br-80
(T,,,=17.68min, 616.3keV) DAV FEHSERBESB/L. LREOERIFABORH
% 3 BRIPHTREE. 6—8 ARANMKIC 18 BROMEEFTIN. As-76 (T,,=26.4h,
559%keV)D v #HERNTITo /=
RNATEEE BbNE IV RRELBBEDIC. LUTOLOAERET A, T/hADS.
Prosky(ACAC)iZD—MA=BRICEAL. «-7X5—¥, OF7—¥, HinwctrzIns
NALY—ETHEEFUNISHELE, XOBUELUVIS / —IhDh SRS kS
HAEVBREAERLTEHT AL TEONAVRBELZRINAALELRS EEL, £3Y
FREOENSRRAMELIVRBEERIBLL,

[&R]

SR FEOEENEERT 520 4 BEOEENEZAVRBLURELZSHL. VR
DOTIHRIMEELIFEFICELS—HLE, RELCODVWTRRIAESEZ SNTIVGWND, BE
EE—BL. TEY—TIPHEFREMEAITEDOEERAEN O SN, BREOSTRERIC
DWTIEXHBERS,

Determination of As, |, and Br in edible seaweeds by neutron activation analysis
FUKUSHIMA, M., ISAAC-OLIVE, K., CHATT, A.
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Determination of Arsenic in Groundwater and Foodstuffs
using Instrumental Neutron Activation Analysis (INAA)

(INST, Bangladesh Atomic Energy Commission,' Dept. of Physics, SUST,
Bangladesh,” Graduate School of Sci., Tokyo Metropolitan Univ.®) OSk. A.
Latif', M. A. Halim', M. N. Chowdhuryl, K. Naher', M. A. Hafiz!, R. U. Miah,
F. U. Ahmed', M. A. Islam,> M. I. Hossain,? and M. Katada®

Health related environmental research using nuclear techniques of speciation of trace and ultra-trace
element pollutants has a great potential in relation to human health. Bangladesh is now facing a crucial
problem about arsenic (As), which contaminates our environment. Up to 90% of the Bangladesh
population of 120 million prefer to drink groundwater. Until the discovery of arsenic in groundwater in
1993, tube-well water was recommended as safe for drink. But now tube-wells water of most of the
districts in Bangladesh is polluted by As. To save millions of people from being attacked by different
types of cancer all tube-wells providing arsenic polluted water must be identified and marked
immediately. Recently, it is reported that vegetables and crops are also highly contaminated by As.
Field test kits can detect high levels of As in groundwater but are typically unreliable at lower
concentrations. Moreover, reliable arsenic data are needed for the designing of arsenic mitigation. In
this regard Neutron Activation Analysis (NAA) is a strong analytical method by which we can
determine arsenic in the ppb-level of groundwater and foodstuffs with high accuracy. To assess the
potential sources of As, a parallel study of groundwater, surface water, soils and foodstuffs collected
from different districts of Bangladesh were conducted using Instrumental Neutron Activation Analysis.
The results can be used to investigate the sources of arsenic, controls on their mobilization and to
establish a more cost-effective plan for the removal of arsenic from groundwater. In this study, 100 pl
of each water sample and standard reference material for As 3103a and 1643d from NIST were used.
About 50 mg of each soil, foodstuff and IAEA standards Soil-5, Pepperbush, Citrus leaves were used
for irradiation. The samples and standards were simultaneously irradiated at 3 MW TRIGA Mark-II
Research Reactor, Savar, Dhaka. The irradiations were performed using 250 kW  (RSR, thermal flux:
6.25 x 10" n/cm?/sec) for 2.5 hours. After irradiation these samples and standards were measured for
gamma-ray spectrometry using a HPGe detector (relative effi. 25%). The peak area of 559.3 keV
emitted from "°As was used for the determination of As concentration. The detection limit of As
determined under the present experimental conditions was 7.8+0.6 ng/g. The standard reference
material 1643d was used to evaluate this method. The results are in good agreement (£ 10%) with the
certified values. Groundwater samples collected from northwestern part of Bangladesh were highly
contaminated (21-2761 pg/L, WHO: drinking water limits, 10 pg/L). Whereas the surface Water was
free from arsenic contamination. Arsenic was detected only in two foodstuffs (Arum: Colocasia
esculenta) of Comilla district. High concentration of As in arum 23.75 pg/g and 2.6 ng/g may be due
to its direct exposure to the tube-well water. Instrumental Neutron Activation Analysis is an efficient

technique to determine arsenic in ground water as well as in foodstuffs.
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Effects of slight zinc deficiency on concentrations of trace elements in organs and tissues of mice
0OGI, T, KAWAMOTO, Y., MAETSU, H.,, KOIKE, M., OHYAMA, T., NOGUCHI, M.,
SUGANUMA, H,, YANAGA, M.
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REBONAEREOBEBNHEL 2> TNE, Frid, BORZVEL OWMETROZE
BN 5 X DEBIZOWVWTKRHAT 72012, B EFRAbESTEEZRAWT, EhRZ~
7 ZADENESE - BT O DEBTREEE2 SN LTEE, ZORE, EthRZv U2
THEHFB T R EERT, ETORBRSIUHBRICBWTanLV i EENER L, 61
AFIg. Wefg, KERE. BB T3k, ~ VU HVBEOERLRED LN, VY £ERAICBY
T, BRIEECFVRIBERETHILILE - THADERBIERAZRT I LD, KIiF
BTIIZ B EDARICES b TWAIFEIZEER L. fFHROELKTFOER
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[E6]

3B EIL S EEO ICR B~ U X (M) 2 8iCmi), —FITTEMARZEL LU
URTAKE, E-FI IR (EHRZHICESZEMLAEZLD) BXUIVFRTK
52 TRE L, 3 BRBICFREAHEEL. E00BECLIVAESEL2BZ RV, &
B I har RYTHEHLG, I 70— LB L OREHERE SO 4 DOBESICSREEL 7,
FESEFEER LR, TNETNOEBELIET—MEETL. RYxF Lo RICTEYH
AL THRHEE & Lz, BARBREFAHEF JRR-3M) T 73 m# KR FIFEBRFT (KUR)
BV TEBNES & UMEAEREL (NIST SRM 1577b Bovine Liver 72 &) (B 7K 2 5 -
R, yBRART Fo A RN KBREREBEOERBERB I o7z, ‘

fEF]

AFEBRTIE Na, Mg, Cl. Mn, Fe, Co, Cu. Zn, Se BXU'RbD 10 tREZEETHZ
ENTE, HHEEIIERBI VS BRI LHEMERZERTZHEOVTNIZRBNT
b, IFEESETIIBELOMIZARRZEZRDAZ LI TE o7, L LEE S,
FRIZ 3 BERD O HERERZ SV AFBOEE 5 TITEEICEDRENED Lz, =
sV NE 3 BB IS BEBOWVWTIOBATY, BIRERZ IR~ RFBOT ST
DEFIZBNTEORER LA L TEY, BICABREE S TORE LANEE TH -2,
BEEITI AR ODERARZSEEIRADIZu Y —LESTELLIEML T,
2BV L 3 EERNOHRAERZIEE U XFBF TOBEN EA LTS,
BHE IR EOBEMMBERD CN-ESIZTEEE S TH Y, BROBRAE LITRL - TV,

1) M. Yanaga et al., J Radioanal. Nucl. Chem., 243, 661-667(2000).
2) M. Yanaga et al., J. Radioanal. Nucl. Chem., 245, 255-259(2000).

Subcellular distribution of trace elements in livers of Zn-deficient mice

OHYAMA T, KOIKE M., OGI T., KAWAMOTO Y., MAETSU H,, SUGANUMA H,,
NOGUCHI M., ISHIKAWA K., HIRUNUMA R., ENOMOTO S., YANAGA M.
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Z1To72.Na0s2 & NaOH 2 TT7 /b U ghfigk L, LA % HF RIZTA F U RBEITo 77,
HNOs+H:20: TORBERZ ZTDEE vy RBIE L=, %1 Mo E&fE (ppm)

X% ICP-AES TR®. 20~70%Th o7z, 5Cr 1T R TEIE XHIE URE #HEE

Allende > 7V T~1/700 £ TERWEB, £7 27 JB-1a 33 157 157 1.1

kU BEL T Mo DRIHDPEEF L > TWEDT, 7B yg-1a 73 045 469 064

BIFZHBRFTHD, ‘ JA-1 188 159 034 139
W OEEMEITCERE & —B L7243, Mo 1Z3CHR{E L JP-1 0056 0087

DRkx< ool ZhiL, 25U, DMo Ic L B EH5 L Allonde 157 25

Zzxzon, UDXMBEZAVWCHEICEVHELE
LI A, XEEELIEIE—ELE Mo BEXGON, RE. BoEEBYDO—DOTHD B
ZRAWT, 85U, H®¥Mo DHENERANIAENE I MRFIL TV B,

100 g—g—a— T =100
X -
B0 b e b | 0= HELL g0 L
~x-Ta
B e . e
ﬂ§ 40 :)’ g_-gf Jd ol s | :
0 a B Sttt 0 Y e v A
0 2 4 6 8 10 2 4 § 8 10 12
=E M) HCLERE M)
1 A A ZBREIEIC BT 528
BER
) A mF, M B oitE 502001), 175-182

Radiochemical activation analysis of trace Mo and W in geochemical and cosmochemical

samples
MOTOHASHLT., SUEK], K., OURA, Y., EBIHARA, M.
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(FRr KRB ' JRAF °) O RIFT 2 BEA=ZV ° BHEHT °
KR MR E RWES’ B B AEEfM’
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LT, BAVCEATIZEENIWBMEO M) T A(ThE 77 U)OEFER XU RTHE
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72o (DICP-MS : By KRB 30 mg BB L O 7 v {bKEREMZ T~A 7 0T —T 5
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nNeE bohtbarFovamy T Li-bavwyZ 1X8 CHEBISICRE SE, S5I2,
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Do EEEEIC I T B EIERIL., B 2B R ER ., 723 % 0.3M IR L T ICP-MS T
EELHER R L TR, ([)RNAA : 30 mg BIRKERAB %2 7 I RA VICEAEZ, K
WA FERT O JRR—4 12T 6 RefHRREH L7, WiT, 70 Y BREZITV., a1 A ], &
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nd,

F1 DBEEBRMEOFEIZ L 2 EEMEOHE
Aok Th U
SEESEE* S BERIEREx RNAA® HERE SBHREE* DBERIEE RNAA* JHERE
JB-2/ppm  0.30£0.02  0.31+0.01 0.25+0.02 0.35 0.146£0.015 0.149+0.010 0.172+0.009 0.18
JG-2/ppm  30.6+2.4 30.8£2.4 34.7+04 316  11.8+0.9 11.9+0.6  12.8+04 113
JP-1/ppb  13.1%0.5 13.0+0.5 131 12 11.940.1 12.10.1 12+1 12

* : ICP-MS DREZEIL 5 BIEBROEAERZE (1 o) ; ** : RNAA ORBEFFHEREE (1 0)
1) Chai et al., J. Nucl. Radiochem. Sci., Suppl., 2, p.150 (2001)

Determination of trace thorium and uranium in geochemical and cosmochemical samples by ICP-MS:
Comparative study with RNAA :

CHAI 1.Y,, MIYAMOTO, Y., SAITO, Y., OURA, Y., EBIHARA, M., MAGARA, M., SAKURAL §.,
USUDA, S. ‘
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(1)Y. Hatsukawa, et al.,J. Radioanalyt. Nucl. Chem. 248, (2001) 121-124,
(2) Y. Hatsukawa et al. Nucl. Instr. Meth. A482 (2002) 328-333,

(3)Y. Toh et al.,Health Phys., 83 (2002), 110-113

Application of high sensitive determination by using multiparameter coincidence
method |
-Analysis for an ancient Chinese bronze vessel- :

HATSUKAWA, Y., SHINOHARA, N., TOH, Y., OSHIMA, M.,
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A formation process and characterization of technetium(IV) oxide colloids by bremsstrahlung
irradiation of an aqueous solution of pertechnetate
SEKINE, T., NARUSHIMA, H., KUDO, H., SUZUKI, T, LIN, M., KATSUMURA, Y.
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Crystal structure of technetium(IV) complex [TcCl,(dmsalen)] with salen type Schiff base
ligand
TAKAYAMA, T., SEKINE, T., KUDO, H.
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Fig. 1 Hybenzylsalpn (R = H)#5 & O} Honitrobenzylsalpn (R = NO) D& Bk

Synthesis of novel nitridotechnetium(V) complexes of salen type Schiff base ligands
with benzyl group
ABE, Y., TAKAYAMA, T., SEKINE, T., KUDO, H.
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Synthesis of nitridotechnetium(V) complexes of propylene amine oxime (PnAO) with benzyl

group —Production of syn and anti isomers—
MORIMOTO, Y., TAKAYAMA, T., SEKINE, T., KUDO, H.
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Variable temperature Mdssbauer spectroscopic studies of new
oxo-centered trinuclear mixed valence iron dicarboxylic acid
complexes.

(Graduate School of Science, Tokyo Metropolitan University) OD. Afroj, M.
Katada.

Introduction:

Oxo-centered trinuclear mixed valence iron complexes have special interest for their important
role to investigate the intramolecular electron transfer phenomena in mixed valence systems. We
reported the first iron dicarboxylate complex of this type.! The iron fumarate complex
[Fe;O(0O,CCH=CHCO,);(H,0);]'nH,O showed a temperature dependent valence delocalization
process without phase transition, which contains a large number of solvated water molecules (~19 ).
On the other hand, another dicarboxylate complex iron malonate [Fe;O(O,CCH,CO,)3(H,0);] showed
a trapped valence state of high spin Fe(Ill) and Fe(Il) from low temperature to room temperature
which is a non-solvated complex.” In this study we have prepared two new mixed valence complexes,
iron isophthalate and iron mesaconate both of which also showed temperature dependent valence
detrapping process without any phase transition.

Experimental:

Mixed valence iron isophthalate complex was prepared ‘as follows. 1.662 g (0.01 mol) of
isophthalic acid and 0.772 g (~0.02 mol) of NaOH was dissolved in 60 mi of water. The pH of the
solution was about 5. A solution of 1.988 g (0.01 mol) of FeCl,*4H,0 in about 15 ml water was added
to the acid solution under nitrogen. Nitrogen flow was stopped after 2 hrs and the solution was kept
covered. Firstly brown precipitate was formed which gradually changed to black. Black crystals of
iron mesaconate were obtained by maintaining the same molar ratio of the reagents and keeping the
solution at low temperature.

Results and discussion:

Variable temperature Mdossbauer spectroscopic
studies of iron isophthalate complex showed a
temperature dependent valence delocalization process.
At liquid nitrogen temperature two quadrupole split
doublets were observed. The more intense one
corresponds to high spin Fe(Ill) with IS value 0.56 mm/s
and QS value 0.84 mm/s. The less intense one is that of . ¥ ¥ |
Fe(II) with IS valuel.28 mm/s and QS value 1.50 mm/s. L.j —
The area ratio of the two doublets is 1.9:1, which is very elocity (mie)
close to the theoretical value (2:1) of an oxo-centered Fig. Mossbauer spectrum of iron
trinuclear mixed valence iron complex. With increasing isophthalate at liq. N, temperature
temperature the rate of intramolecular electron transfer
also increases and the two doublets move together to become a single doublet. At room temperature
the spectrum showed an asymmetric doublet. The IS and QS values are consistent with the average
valence state of Fe(lIl) and Fe(Il). The asymmetry of the doublet arises probably due to the presence
of small amount of Fe(Ill) impurity. Perhaps the complex oxidized partially during the measurement.
From DSC measurement no phase transition was observed and TG-DTA study suggests that the
complex contains some solvated water molecules. From Méssbauer spectroscopy, DSC and TG-DTA
studies similar phenomena were observed for iron mesaconate.

References:
1) D. Afroj, M. Katada, J. Radioanal. Nucl. Chem., Vol. 251, No. 3(2002)493.
2) D. Afroj, M. Katada, J. Radioanal. Nucl. Chem., ( in press ).
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BIERLEDORBIZOWTERLE,
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TG-DTA JlEZ {17,
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10mol% MR THRIBED &R TH T A B RETH AT LHHAL 1=, :k&:/*‘ﬂ‘*‘/“'ﬂaa’fﬂ/'?:"ﬂxd)iﬁ
BEHELLTINZTAAVEMATHELEZA, Li RT 40~50mol%. Na & T 30~50mol%. K #T
20~50mol %E VSO TEIRET VAV EH H T ADERA

AHETHDETE. B o -E{Lgk 5mol%% Mz ThHFRORH
THTRAERB IR THLIILHAHML ., Figl i ‘ :
40Liz0+60VGe HFZMD DTA W& RT. 260CHHLIC
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1) Angelo. Montenero et al., J. Non-Cryst. Solids, 180, 54 (1994).

+—Endo. Exo—

Synthesis and Characterization of Borate-Vanadate glasses(2)

TACHIBANA, H., KATADA, M.
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X, ERRE 2 BRI O A AT T — 27 BV Fe(IE
A NERTHIZR 1 A — 7 (1.S= 0.53 mm/s)ZH T
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12, SQUID IZ L ARULRBAE X T o7& ZARITV HBIIZ L DAV BEOERPEBTE,
ZOFER, FEBRAFTEA L VEBEROER E L TAEHTHD I ERRINTE,

. 0. Sato, T. Iyoda, A. Fujishima, K. Hashimoto, Science, 272, 704 (1996).

. O. Sato, Y. Einaga, A. Fujishima, K. Hashimoto, /norg. Chem.,38, 4405 (1999).

. S. Hayami, Z.-Z. Gu, M. Shiro, Y. Einaga, A. Fujishima, O. Sato, J. Am. Chem. Soc., 122, 7126 (2000).
. Y. Einaga, Y. Yamada, T. Tominaga, J. Radioanal. Nucl. Chem., 218, 97 (1997).
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Photo-induced Spin Transition of Ferrocene in PMMA Matrix.
EINAGA, Y., KOTAKE M., AKITSU T., YAMADA Y., SATO O.
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Mossbauer Spectroscopic Study of Spin-Crossover Fe(I)-Fe(III) Complexes
IIJIMA, S., MIZUTANI, F., IKUTA, Y., OIDEMIZU, M., MATSUMOTO, N.,
SUNATSUKI, Y., OHTA, H., KOJIMA, M.
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MBEAE REBALER L, TORALE IRENER 72, £/ 5K TRAE VR
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Construction and optical property for photo-induced spin transition compound
HAYAM] S., KAWAHARA, T., MAEDA, Y.
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Synthesis and properties of LIESST iron (II) polynuclear compounds
KAWAMURA, K., HAYAM], S., INOUE, K., MAEDA, Y.
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Metal-dilution studies on an iron(Ill) spin-crossover

compound with relaxation

(JUKBEE, KAST) o Juhdsz Gergely, Z/KEH, HE 5, RIHEXE

Thermally driven spin transition from a °T,
low-spin (LS) state at low temperature to a
A; high-spin (HS) state at an elevated
temperature for iron(III) compounds has been
studied for a long time. The investigation of
the long-lived excited states and the
intersystem crossing in SC coordination
compounds can help us in the design of new
molecular switching materials, as one of the
most important properties needed for the
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Figure 1. The gy vs. T for 1

switching devices is the bistability in certain temperature region.

The coordination compound [Fe(qgsal);]NCS (1), where Hgsal is an abbreviation for

N-(8-quinolyl)salicyl-aldimine, has a two-step spin-crossover transition with a

hysteresis (see Fig. 1). This hysteresis is due to the strong intermolecular interactions of

the gsal ligands.

The compound 1 was investigated by Mossbauer spectroscopy. At low temperatures a

doublet with typical IS and QS parameters of iron(III) LS state is observed, however at

room temperature the component for the HS state has a broad spectrum. Although the

HS«LS relaxation is generally fast in the case of iron(IIl) coordination complexes due

ISK

! ! L Il L 1 ]

Velocity (mm/s)

Figure 2. Mdssbauer spectra
of 1at300 K and 15 K

to a nonadiabatic-multiphonon relaxation between the
HS and LS states, the hysteresis loop shows that the
both the LS and HS states are bistable. The
line-broadening is also observed in the spectra of pure
HS compound [Fe(gsal);]JCl (2), which is also an
argument against a HS<>LS relaxation type origin of
the line broadening.

In order to investigate the role of intermolecular
interactions on the observed relaxation, the Mossbauer
spectra for Al diluted compounds (i.e. a part of the
Fe(Ill) content of the sample was exchanged to

AIl(IIT)) were also measured and evaluated.
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'21Sb Mossbauer spectra for some zirconium antimonides
KITADAI, K., TAKAHASHI, M., TAKEDA, M.
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Electromagnetically Induced Transparency (EIT) for nuclear gamma
radiation via nuclear level-crossing on FeCOj single crystal

Hisakazu Muramatsu'~, Stijn Gheysen’, Katrien Vyveyz, Romain Coussement?,
Jos Odeurs’, and Rustem Shakhmuratov®”

!Shinshu University, Nagano-shi, Nagano 380-8544, Japan

2 Instituut voor Kern- en Stralingsfysica, K.U. Leuven, Leuven, B-3001 Belgium

? Kasan Physico-Technical Institute of Russian Academy of Sciences, Kazan, Russia

Electromagnetically induced transparency (EIT) has been successfully demonstrated under
different experimental conditions: in conditions wave and pulsed regimes, with atomic and molecular
gases, with solids doped by rare-earth ions and semiconductor quantum wells, for different
wavelengths raging from optics to microwaves. Although it is more difficult to deal with gamma
radiation than with optical radiation, a few coherent effects for gamma rays have been predicted.
Recently interesting proposals have been discussed to obtain lasing for gamma rays by utilizing
coherent effects.  In this report we present the first steps towards a proof-of-principle experiment,
demonstrating EIT with gamma radiation for the Mossbauer effect in the mineral siderite FeCOj; using
the level-crossing technique.

The experiments were performed by using a conventional Mgssbauer setup, including a source of
gamma radiation (*’CoRh), an absorber of FeCOs cleaved on the {1014} faces and a detector. The
absorber FeCO; is ferromagnetic below 38.3 K, which means that the hyperfine field can be varied by
changing the temperature. Besides the magnetic hyperfine field, the Fe** nucleus in the crystal is
subjected to a large axially symmetric electric field gradient (EFG), which results in a well-resolved
quadrupolar doublet. If the magnetic field is collinear with the EFG axis, the axial symmetry is
preserved and the m-states are eigenfunctions of the total nuclear Hamiltonian if the z-axis is chosen
along the symmetry axis. In the case that the EFG axis is non-collinear with the magnetic field
direction, on the other hand, the axial symmetry of the stationary system is broken and if it is small,
the symmetry-breaking part can be regarded as a small perturbation, which will only change the
eigenstates of the Hamiltonian near a level crossing field. At these crossing fields the eigenstates of
the total Hamiltonian are no longer pure, and this doublet of mixed levels fulfills all the conditions to
obtain complete destructive interference in the gamma transitions.

From the analyses of a series of Mdossbauer spectra
taken at different temperatures, we determine that at 30.5 K
the states |3/2,-3/2) and |3/2,1/2) cross and are mixed.
Two of the absorption lines (m=-172 <> m=-3/2) and
(m=-1/2 <> m=1/2) merge into one single line. Even when
we have not applied an external magnetic field, the
Mossbauer spectra already show a reduced absorption

around the level crossing temperature. A possible

explanation would be the existence of inhomogeneities in

2 0
v {rmys)

the crystal inducing a mixing interaction, bringing us in the

EIT regime.
MURAMATSU, H., GHEYSEN S., VYVEY, K., COUSSMENT R., ODEURS J., SHAKHMURATOV, R.
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Chemical behavior of energetic hydrogen isotopes implanted into SiC
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135Gd Méssbauer spectra and crystal structures of Gd(III) complexes with polyethylene

glycols
NISHIMURA, T., TAKAHASHI, M., TAKEDA, M.
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Newspaper terms such as “the nuclear power peninsula”
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Electric reduction of valuable metals in AOT reverse micelles
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Solubility of uranyl nitrate-TBP complex in supercritical CO»
TOMIOKA, O., ENOKIDA, Y., YAMAMOTO, I.
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Study on the separation of trivalent actinoids from trivalent lanthanoids using electrophoresis
ISHIL, Y., YANAGA, M., SUGANUMA, H., SATOH, L.
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[1] Sakuragi, T. et al., Chem. Lett., 2002, 656.

[2] Sakuragi, T. et al., J. Nucl. Sci. Technol. (in press).

100t No0 & 0Ao
O
2 80
E
@« 60
=
<
5 40f 8 Ionic strength
AOSM
R 20} O01M
@]
0 O[b. N N
3 45 6 7 8 9101

pH

M1 ZIVEPELELRVWEE
DANYEF A MIXNT B AmIIDD
e R

IOO'NOMQ) A MAA
oo
< gob 0 o°o0
§80 = R Ogo
2 6ol
7~
=
N’
540- Ionic strength
o AOSM
R 20} Oo01M
00.05M
%56 7 8 9 101
pH

2 7IVEEEET (10 ppm) T
DAY A MINT 5 AmIDOR

Sorption of Am(III) and Eu(III) by Hematite in the Presence of Humic Acid: Effects of ionic strength.
SAKURAGI, T., SATO, S., KOZAKI, T., MITSUGASHIRA, T., HARA, M., and SUZUKL, Y.
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BT H NpIEEBSE (bL<Rb RoFvg 5| B E
M) DRAVOTHEREBERETHE 2 € A
ERBR, TITHRONDEBWERRIRIY—% B gL--7 =
BREBDTHBHIENS, E/X—LLTO RSN
NpAIVBEHFERIZDOWT, BREBLI N TEERZE ol e AEA
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1] Kitamura, A., Kohara, Y.. JNC TN8400 2001- -

- 006(2001); J. Nucl. Sci. Technol., in press. 1 08 O C'T°'4 02 0

Carbonate complexation of Np(IV) in alkaline solutions
KITAMURA, A., KOHARA, Y.

X1

Npi& fRIE O & BRI
(I=2.9M, pH_=12.9)




1C06

NUR/ANZE SR VE0) - 3 - olike

(JE#t, SR, #MILKR, FAEKR)

OKILFnZ, RAEN, FEFMA, PHEKE, BHFEAL
il —, s —, KRS8, KBBR8, A HEITC.
th RBLE ‘

B77F )4 FROWE - {LFERMEEREL f 7Try 2 nRfTHHTZ /A Nk
EIIERVEBBEB LR LBFLLTWAZLEBRALNATWS, BAlIINETITRY D
A (Th) BT AV TA (Am) T TOBRTI7F /) A4 FoRIZOWTER T 7— L v O
EIToCER, [13] BB T/7F /A REFZRNEALEER 7 7— L oEEiRiEs o
~ /57 (HPLC) BREEEIV 7 (U) X7 V=0 (Np). V=D L (Pu). Am
TIIEIY A (C) ZRELET7T—V U EEFICELULTEBY, —FH, Th, 70 b7 75
=75 (Pa) IZOWNWTIE CeRUF LT RR->TWE, URUTh 77— O TOF/MS
BIED O EARSITIFE TIE Ce R ELTHAKD M@Cy,, M 1IE&RBET) THY. BETIX
M@Css THDH Z EDB o7z, [2,3] £, NEINTETOBIRIEIL U@Cs,=° Th@Cy
O X BRI EREE (XANES) HIE. 3L HPLC BEEEE OFEBEL S U, Np. Pu.
AmIZONWTI T U F ) A FILED Ce FLFRRIMTHLZ L&A L, —F, Th, Pa Tit4
iThHrLHAEINIFEREL2E, 3] TNETCRHEBEINTWEIER7 I —L TR
M@Cyp ZA 7077 — LU RERMCERTHY ., NEINTERBRTFOBRED 3 X% 2
HOBDUERSNATHRY, LA, ThDEET 7— L U T E TIT &Moo
EBAFESTEBRFENTA L., REBMD, Cu 7V —VRERNICRELENTEY, Z0&
B7 T — Ly OB OBEFRESH TS I ITIE I Bk
Brl-n b, AW T BC-NMR Bl B Th@Cs D5 FH8
BEIZET ARMAEE O THET S,

BCNMR I AV Th@Ca 17— 7 TEBIZ L W AERR L
@y ToAADD LR (CS) AWV THEEZITY, hr

4T R RBRVAIR & LT SPBB & U Buckyprep 7 T A& AV 2
EXP HPLC BEIC X Y BBER 1T o7, TH% CS IZHEME L.
NEEYEL LCET o /nuxny v Bl LT/ al
TEFATE M D EMAE RS 125MHz T PC-NMR
BEZIT- T,

Bohiz BCNMR A7 hhd Th@Cu BEREZ XD
NBEVTFMT LA (55 1 AREEE) RIS, Cgy
Cil 7T — LRI ANEROMASDEIZE Y 51593 FEEED
HERMENEET S, 26 OBERMEKOR CERAI SN
. T PR NAEE BT A SAEROEAGHOEEE R

Beo Z a| ‘VHZMi 1 @:71—'\‘ 1/7": Dzdﬁ%@ 2*@@?3)07‘10 337:'_\ ZD
o S e CulcPIE STV 5 Th IR T Th@Cu © B 4 DAHER
Th@C34 @b-\__f/‘*%‘é:;‘i a)x ":%}%_6 C‘: %%qj‘[:‘?:}%‘ﬁ\ X@ib\:ﬂ—_\‘ L/7L: Cz %?‘mt&:#
i) Ths LSRG,  WELTRSLRASD,

ZE Ik

1. K. Akiyama et al., J. Am. Chem. Soc. 123, 181 (2001).

2. K. Akiyama et al., Nanonetwork Materials, AIP Conf. Proc. 590 (AIP, New York 2001), p. 437.
3. K. Akiyama et al., J. Nucl. Radiochem. Sci. 3, 151 (2002).

Structural Study of Th Metallofullerene
AKIYAMA, K., SUEK], K., TSUKADA, K., HABA, H., ASAI, M., ICHIKAWA, S., KIKUCHI, K,
OHTSUKI, T., NAGAME, Y., KATADA, M., NAKAHARA, H.
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TOF A ReRT 5 —1 > D HPLC VEHEES)

(EBF ' BRA 2 #RSLRBEHE °, BRoRBE3E )

BaLfiE . ORABA 2 FEHME ' PEFENE . SIBESR Y,
BN WIE—" B, kB#E—8 . FHxE’ HEAE’

(IFT®IZ) €BRE7S—L 2 iDOWTRTZINVAVLE, 18, E4EIBRICZOET
BPHERINTNVWS, INTFhL—Y—2A0WEERTIIESKEOGEEDOREEDRBLTE
7=V Fh, 7IOF A RIOVTS Th 5 Am £ TOILERIID W TR ERAEZ B W
FEBRNSERTEDZEZHLGNMIL 2 BPIILETY T UIZDWTIREIZEDEERSD
FEROMEIZDODVWTHRFELTERE Y, SEIZ. 77 FoULARRIZDWTHEAE N —Y
—ZHWTHRATS—L 28R, FTOXERYD HPLC B ZRFT LD THRET 3.
(ER] 7V7F oI LDBEE N —H—E L TIREA F O HBERICREL TS »Th
(# 100kBq) M5 Ra &—HEIT Ac ZHIDH L. ZORBENSB A 358kl %
WTEHIZ Ra HhHNEELZRL—Y—2BW0E, BRERIREBIIFICREL THD L
SREETHRL—Y—Z2HAL, EHOAKEANT He FHKX T TY —JKRBHEICL-TE
BRUE D, CS, ZAWVWTERENSTODHL, Di@EfFo THEMES~Z, MV UBEEIC
RIYE ARSI DWW T Buckyprep & 5PBB O 2 BEOEEMICH L TRV TREALELZ
AE 2B ETEREL T oBilE 2iThwWiakdhR 25872,

(MR EER]) 2EEOBEEMD HPLC BAEHEEHNS EE5 BRI FEOERMEELS
N - RBRENE, TOZENSTIVFIULTLRRMDOT 7 F ) 1 RIEERFEKICH
VIV EERTS, EOLXIRSTENERLZONZEBMENSKRHNTSEE, 2
DOBEEMTORBMNBZSETIIRNIN 2D FREEEDIZKITRKE L, S5PBB I—HKH
WEDTS—VL 22—V nBFOREBVWEBRNDDZENRENTEBD, SHEHOEEE
MBI TETN 84-86 ETHDZ L2R 6
LTW5, Ac NBR 3MiTHDEELDE L L
DY U F )1 Rit#E (U, Np, Am) T - La @C ATh@c,, -
% )4 RIEFED M@Cs, EIZIERUCMBETH
BT EMDS Ac@Cy, THBUEREERENE N,
L5 L. Bukyprep TORBENVNEIIMED
La@Cs,, U@Cs, £V BN D BEBHT S,

LAc-fullerene .

Rf(M@sz/Cm) on Buckyprep

TNSDBENS, DI Ac@Cy BERL o 4| Gd@c,, ,'}" @, @ -
ENE Dy — VRS ETIASNTNS S L Ldgom Xe, _
—VERBBHE. QRRALI—YTHD ‘ 88

MNASENs DI RETRErMon Q 3HalBc, e, e » -
LRBDBE. OREED r—PITAS AP
TW3HE, BEBEXSNB, L —H— ® 8c M @C, |
RLp@SIUIL s FRAOT HRLC B 2L @ 1% 1 1 o ]

EPNOEREZED THETHTETH .
R(M@sz/ C7o) on 5PBB

B 1 2 BEOEEMH ORI
1) K. Sueki, et al., Chem. Phys. Lett. 300 (1999) 140-144.
2) K. Akiyama, et al., J. Am. Chem. Soc. 123 (2001) 181-182.
3) K. Akiyama, et al., J. Nucl. Radiochem. Sci. 3 (2001) 151-154

HPLC behavior of actinoids metallofullerenes
AKIYAMA, K., SUEKI, K., TSUKADA, K., HABA, H., TOYOSHIMA, A., ASAL, M.,
ICHIKAWA, S., KIKUCHI, K., NAGAME, Y., KATADA, M., NAKAHARA, H.




1C08
EiE - BEKTIZBITD DT (V) -V ERSE R D A pl 2 E)

(FRF ' BAERBE T Y) OfRE 2 Af&EE ' HHilE® SEET

1. #8 ®LVVVBHEREEDPLS SNAHBTR TIZ, #HTARIEER - BEREL 255
EbEIV D, ZOREBTIIKOEE, FEE. (AT VHERENER - EERELERD
T DILERISEENI R Z RZRBECLFRELHY . ZOLHIRRTO T7F /A FLE
O FEITHBL Y OREFMOBAN L LIEFICEETH D, LivL., ERIKRFOEL S
2D BIREESRE COBRLFERRITD R, BROEEER, KSR, BLETRET
bRIETALREBEBE, AFETIIEIBRSER TOERFREL LT, SEEROEBER
RBAFEETIVORIER EEZ BRI E L, 20~ 150°C, 0.1~ 40 MPa D 548:T UV U - BRSEE
AERE L RESR L — Y BRI EETAVTRE L,

2. EB HBHEKIZ. [UVDle= 5%10° M, [PO¢ = 0.1 ~ 0.003 M. I = 0.5 M (NaClO,+ HCIO,).
pH= 09 ~ 2.1 [ZFAR L 7=, ®IEREAERERIL. XFEL, b —FZ, BE= -7,
HPLC R 7| HFERIHEBR L TEBR L, XFEELVOMEEINRT oA THY, 300
V77 A TEBEFD, TOBREXT 7 ANRN—%N L THEERRT MBI OEEFEN (T D
BEZITo/, =%~ KeCH)/BAFEL—F—250/UL ¥ (R 400 nm) 12X Y UNVD
AEZHRE L, AT ML EILFF ¥ U RURREBRTHEL., EE G12m)iZBiTd
HNEMENEFHEE LT VINF e Ra—FTRELE,

EREEBR TRNRILVE UVD -V VEEROE 10120 40 380 g’é?wrﬁl&t“(szo 300
REETEHZIBEMIE (DQUANT Eq. [3) L7-{E% AW T RN
FREZBITAEEESMEHE L, 2 LY pH =1
fHETIHBRE O EJIzx L TEERSRITITIEEL RS,
BELFERE L LT UOY, UOH,PO,, UO(H,PO,), @ 3T
DFRENTZ, TOERMET20-~150°C £ TOFBEE THENX
FREE L ZA BMNTFREL L BICAT FVIERER .
B~ 7 b L, ERITIIERD IR BBRHINT, & w5k & UOGHPO),

&
o
T

60§

logk , (=log I/7,)

JtFa DBEREMNS Fig.l (ORT, SHERE L OB, [UO,*Jtot.= 504 M

LFEMOEVIEIC U0, UOH,PO 3 LTt UOXH,PO,), — LOmpiir=psm |
LRESNT, Figl X V&l L7- 20°C, 40MPa iz B} 5 2od0? - zoan SO e
wHFEMGE EHLT R —1T 3 DO{LFEIZHOWVWT F Fig.1 Temperature dependence of the
NZH 2.3 +0.6 s, 45.1 + 0.5 kI/mol ; 15.4 £ 5.0 us, 47.8 + decay constants of the uranyl(V1) ion
0.7 kJ/mol ; 94.6 + 14.0 us, 48.1 0.3 ki/mol THh 7=, and the phosphate complexes.

[1] Chemical Thermodynamics of Uranium, NEA-TDB, OECD (1992)
[2] J. Mathur, Polyhedron, 10, 47 (1991) [3] H. C. Helgeson, J. Phys. Chem., 71, 3121 (1967)

Complex formation of uranium (VI) with phosphate ion in aqueous solution at high temperatures and

pressures
Kirishima, A., Kimura, T., Tochiyama, O., Yoshida, Z.
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VI NBELADEES T YR
(BR# RIBHEM) $H &

(1) =& HEg, BEEE B X UHEALY 5= e (UOLMNOy,. CsUONO,,.

UO,(CH;CO0),n UOClyy Cs,UOLCL) 2 F 4 FRVK A+ F (CHY,S0) B FTws =
Vo 's' mlp, EFEMSGBIO4A50 nm)ITHEBI L TI2Y AR M VERELE, Boh i
T7=NDENMGERHOEEI T VRO T O T TANEETFRRARZ PLVOE
HH TESOTEHLE, £2E5°VHROKREILUOLLEBHOELOMIEDL L UETFH
REETYS VRFREREFPOBFTLTL B EFHOEMDI0RLLF 1,

[2) =652y To771 ) O-U-0O 4% 0.5 T T
HhERH DI v Vi (~830 cm?) o#Eliaxt )
BELHESEOEE@IEVLTTo s LT 2 d
5%y 7a7 74 N%E &% (Cs,U0,ClL-DMSO g o4r | ¢ 7
BEER 1T, 2xfEhE—Fose vk < VA
#L3%E (REP(0,0,) & TFRRZR 7 + b (0(x)) '% 03 "-!,'/ ! -

. -— / i
DEMB L RFRAD 6, RARENORBOBE 3 |GV N

- H
. ko kI)ickxhas P,
” 0.2 | 1 4

REP(0,05) =Kp(®) + ¢(® - 0d 450 500 550
ST, Yw)d BEFRRZA A7 b vo#H o Hilbert Wavelength / nm
EHRTARDLIITAI NS, B-1 Cs,UOCL-DMSO o> -85 +

b YT 774NV DERE

-1 _ox) . o(x) )

W) = 2 Pf x(x_m)dx+ ; 9x)

- 1.25 =
chooXiE 2R, EFmek (o) To L=NO,
TTO) A . . _;gg g ‘g 1'20_ L4
OUO At RS ORHR (0 23HELE, 5 p
[31 8% BRHOALERMITRXDLTO § 1451 /{

- 2 3k 3 ATE B 4 C O .
WaEHOHORUP bUOBSEREL U5 & L= ong00
ZNIBITLTKB3ETEROBRICES EL % = ‘ Ve
beonr, choomad L) GERER21F P 105 /

Lk, EFmRICIZ2EGEELY V~DET = 100 | L= 'CI | |
DFEF I LH BE A R L L. NO; > CH,COO > 012 013 014 0.5
ClOMATH LT, +4bs, NO, S fes L ARyo / A

AR ERB RIS, BRTY I = IVEESN X B2 TFmElcldos—Loi
DL > TV eELbhs, FRETFHBRI Ap g (AR, LEFER OE ML
L BBAFEHOEMPRIVISI VRIS (Aeyo) @ BA1%,
ST vREROENFINLE P,
[4]) <& (1) T. Soga, Spectrochemica Acta, A57 (2001) 1767.
(2) T. Soga, JNuclSci.Tec.,, (2002) in press.

The resonance Raman effect of uranyl bond.
SOGA,T
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T BRI AVDOEREFOHE

(FHF - oo TRETHT I—*) RHRESE, PEREER,
WTFZ, EAREIT. N.N. Krot*, O#{BIER

1. HE XV=vbX, 3L 7TMETO S5 SORFMHKESL, BHEEDY
BERICBWTHETAIZLOHKIENRTRTH D, REFPTRLLZERRER
5ffichd i, (O=Np=0)*0H %Ly, EENZ1HiE L TEEHTIOT, LAY
EEVEENEEZ LN TV, LAL, 61 4T Sullivan &7, BERBAKRS T
Np(V)-UVDE DEFRE RNZELThDH, S OMERA A L O#ERRIZET S
WEBFERITORE L)ootz

‘B4 EIZF 2 ) —HFFEHD Pages BIZL V. Np(VID X U F ¢ v 7 BRSEENR AR &
. Z2OHZ(0=Np=0)*® 2 BESFER I TLK, Np(VEEEESROBRILEH
L LT, DR FREBICH A2 L HFREERITE L E D0, Np(VDOXEE, B
B, REE®BL OBKIIEICH/ESINTWVWAR, Yot BERAEKICETLH
FHIX 2, AR TR, —EOINANR U BERICETIBEROEER ORKHELL
CETARENLERERAL T UL VBR T Y A (VIOWTHRET 5,

2. EB: NpO: BB A%, [ JITHET L E CTBRNE. BEKICBELITE
DREL LT, ZOBENIO—EEEZZEL, NaNO; T5 ffiic#B#. NpO0H
RUBROBEL, HEBRCEREEHEL., ZEPHO S MK E Lz, ZOWKRIC,
PA. 70t BT v ES Y ARWI S 0 VB Uy AEIRE N X, INEL L
METHZ &Ik, FROTS vt BXSY =) EET,

3. WHRLBE Np(VOFH PABERORINALZ FviL, 980nm (Z Np(V)FEHE
BHEOBNEREZRTH.PAOREO LA L L HICZORIUIREREM A~ 7 ML,
SEFRRPRZ > TNBZ &R LT, BINEMICER—RINABHELT, BRPI
O EDOSERBEHEEINTNAZ ERRBRENT, PA A A BEDN 0.05-0.2M
T, BaAE L L 20 28ED® NpO:OOCCHs 78, 0.5M LA L Tix#iE
M(NpO2)2(OOCC2Hs)s » HoO M=Cs,NHy) MEREXN-, LU, fiFe’2 Na #
BIZARTE I2hoT,

PAT X NpO20OCC2Hs » HeO (1) ZHlMziB_%, 11X1007nm iZ—7 %2 #
DIERBORIRER L, $EEF D Np AV OBREALL S FEskdE L FH IS,
FEXFEIL Np 12294 FHBZ LEEZHFERLTWS, £72, FRARIRARS fiZ
iZ. (O=Np=O)*D#EE&(CCBIZHEA D 730 cn'! DIRINASEBD B DH, ITDAR
R T ARYT "MVIIBERDE 2 -T2 DT, BT 7 FOfEIX -19.3 mm/s T
by, BAR 7TEMLEMTHELER L, L L, 2RO ~DEIFAHEES
FE200Y A FOFEREITE> TRV EHHLMNIR T,

Synthesis and Properties of Neptunium(V) Propionates
NAKADA, M., NAKAMOTO, T.,, YAMASHITA, T., MASAKI, N.M.,, KROT, N.N,,
SAEKI, M.
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fEAA R BIEE AL -AIOTN504—I12&5
FIHETFTOHRELBOBRE

(RIXEFFEH Oithl KR, 1HE &%
;R Eh, B EE

1. #E BITOBBRHBLETAVON TOS“PUREXE L. EAFAZAMED U, Pueaih
FETEYNTE, U, Pu OBFDFBOBRAHISITERLGFETHD, LHL., FHBEABBRHPFIZEE
N5EEFMBESTERE (LLFP) 2 BRIk~ TEERILTIEEEA-BE. BKELBRDS—
Fyb&EAEEFERFA LB OSEAL . HESHTIDELHY ., LEEDO“PUREXZE T
[ZENSDHBHEE IR THAIELFTESND,

 {(FAFEAMEBREPICIEITRUKIETHS Am ¥ Cm, FPTHAFTETENSENTEY. Zhib

DORELZH M. BES BT 55, LAOKETROB AN SIFEFICEELRETH S, Rt
ROBMIE. FLETR. TIF/AETHEUFHT Am. Cm) DESE . HESBOFELLTER,AA
RSB ERWBBIOTIN SO —iEEERL. FTOSMBEER T AE TIYDERNE S
BEUEFRETHFIZH 5,

BIE D FF (5 45 BIREHERET RS, 3P48) Tk, EUSURIBE A AL 3 itilg (D) hiBiE) &
AWER A9/ —VESBERTOBBMIOINI S74—IZB8WT, 72F/M4FtE (Am.,
Cm) &H L5 F (Ce. Eu. Th) LB A B RETHHEZHEL -, SRIT. HEIFEOHAE D EE
DREFELT. FLERFROBRIOTN) ST —EBEEARFE TS TITES O THRET
3
2. E8 #1353 FE(Y. La, Ce. Pr. Nd. Sm. Eu. Gd. Lw#J 0.1 mmol #ZAT=IEEE— A%/ —
IWRBEBR10cm3 %, ZREV DU BIIEA 4 TR (U HIRER) AEF - PYREX #HASR
HS5L (D lem, BIEE 50cm) IZEAL, FRHEE 2.5 cm3 B TR, AHEEPOETHEEEFICPH
KD IEBTREL . LU LDREEZBIEMAK. A5 LERE REELZELSETITL. HES
BIRRHARBRTIHIMEREIL=,

3. 58 25 °C. & 25 em¥h I1ZBNT, BEHEBEETESET

ALE->-ERBROEERE® Fig 1 IZR T, 59 mol/dm3-HCl /

30 %-MeOH (WL 5.9/ 30 %) OSBRSSV TS, H15F T

AROEELSHBERIBRINGH oz, — A ERREEZ T ™ A\

=<L71z 8.2 / 30 % DBIEMAKICHE LTI, BRERICHTD T

ERXROE—IERRBLAPN MEABREIHERSL £ =

tzo A/ —)UiBEEECLI= 5.9/ 50 %DBEMAKIHEOTE > ol mhan, ]

FHOBESBESIHERS, LEORRNS, BES 5

MRROXBL, EHEE. A2/ —VEREOTAITKREL., £ [ qii

BBEBESBEERICEVTRETEN Do, § L [ I

F-. SHBRRHSFEBLZ 82/ 30 %hDBHMARAICENT.R 5§ o [ LR

E% 15 ~ 90 cm¥h [TEALSH TRBMRRET L. EOR  © wl o Ph G

BIZBWLWTHARBROBRIZERIZRS NG, SHI, ol e JRUE bt

HILIREE 50 CICELS B, FEERRITHERSh A, oLt B e S|

WO DTEDBRIMRICE—IDELGYA RSN HEDEE Effluent Volume / cm3

([FHELLGDEL LI o1, Fig 1 Elution curves of lanthanides
by using tertiary pyridine type

“Elution chromatography separation of lanthanides by using anion exchange resin” anion exchange resin in hydro—
O IKEDA, A, AIDA M, SUZUKIL T., FUJL Y. chloric acid—methanol mixed

media at 25 °C.
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BERTELRE) —F o VI & B EEREN 5 0P S 05k

(EF. RARBEET L AR () #FRERT % OB 2%5
BE—., THET. BUCL EEE— LEE—-

()] VI MY THERLEEER. Wbb3 “USVEEY” howS e BRINT
HHEDOHAENSETHD., TITRREDOHRBICEATE, "D REEHOREEEIND
NHENERENS, U5 VEEYFICIE U OBEBETH S XTh NEETIED, ¥
FUERN)TLAR—FELTHEETAIENEE LW, 2. BERBTOT I OHHICBN
T, REOHBENSEHMEDT S 2 N) UAREESH LU THERET S, £, B
SIIHBER COo, 2HA L L THAVWTEANSSBAERHH TS HiE BER Co, ) —F
ZJ(SFLYR) YRR L7z, FEREBTRFAOBER CO, DEBENENI NS, BYRTR
W NREETH B E NI BHWAEEE TS, MATREOBAERHBICERTES,
H# & CO, AR REN DRIV TES, BEECHEEMBZLEL LAEWREDFR
HBELTBD, BENSOT T ONEE, BEEELTEETH S, AWFETIE. HEE-TBP
SR Z RIGH & L TIRA LZBEER Co, 25 SFL &2, BETOY S 2 O5 BB ICE
ATaIEEEMNELT. UIVRMBEESL L THET S N U AOHBEREE 25z,

(28] HEEF Bk 2LFARHMHEAES. HEME, ENERE. V) ORI TETERT
% SFLEEZH Wz, HE #EEHEE A 100 mg U0, XX U,0, )R & S0 g S (20~30
mesh) ZES L THRELZ, BEHE B, 100 mg UVDEEDHEREKEZ 8 g 7V I T 8%
FLETOY @S x 15 x 7 mm)ICERI 2%, BEH. 950CT 4 RRIMELL THRSL /=,
IHEE-TBP 88(K ; MEBOD 70%ME & TBP % 30 2MEVER /=%, TBP HZ2HB L THEL
7=, FSEE-TBP 5K ERIL, PHEE ; 4.5 mole. TBP ;3 mole. /X ;1 mole TH-o/=., SFL
DEFE U0, KU U,04 13, HIHAZRN TR CO, FITHEM L TWAIHES-TBP #4& & KIG
T35, KISF & U TIZ-REEE-TBP $5/K13. (DB~ 7o b 5, ()4 o520
E&{b. (ii))UO,(NO,)(TBP), SEED ERDERIGERET D. 7T TBP #EEEBER CO,
EBEUTHEWHL, EEORPNESRANTRILTS Co, 5T TBP #EEHTH,. EUXT
5, #BE O UEBYOERE  MEASG m)ICEERE 2R, 60CITRD, Zh
\ZfEEL-TBP 851K 2.2 ml 2 Z BB CO,ZE AL, 15 MPa T 150 HfHgpE T3, QU5
TBP $§ADEUL ; DI Ek Z A2 E L T 20 MPa DBEER CO, 2 8 ml/min T 75
SRR, BESR CO, 2 BB EEIC o ERINARZITHEE, 75 TBP $#HAZ2EINT 5,

(%R EFEZR] SFL 2 ¥ 7)V) ETRIERE A ZU0E LR, BB+ 0 99% LA LD Uo,
KON U0 20 8EINTE, APFPICERETEITI L 02%UTTHBZ ENbhotz, v
I OVERIREIX CO, FITNZ 2 HEEE-TBP $EAEDIRE OE K O Ath D fEEE/TBP thoi
MEEBIIRKREL RO, ESKALLN1IULOSEERER W SHENEZFICHEML =,
Bk B & SFL (134 27)V) HETUELE, LEFBOELCOVWT rBARY MLe
BIELZ, PUMNED 186 keV KU #Th 5D 93 keV D r MOBEN S, 90%LA LD S
SR T0%D N T LANDEEREIN B I Eb oz, (K 100 mg U 2EDRBHO K
DIAEIL 1 pg BETHD.) Pk B ORLBEABEBEDOHRENSDUS U EROERN)TAD
AEETIE. BB B B WITEBEES: CO, AT TOMERMEERETAEN/ IV AESEDHE
ARHROTHD I E2HENDTE,

1) Tomioka, O. et al. (2001) J. Nucl. Sci. Technol. 38, 461-2.
2) Meguro, Y. et al. (1996) Radiochim. Acta, 75, 185-91.

Separation of uranium from solid samples by supercritical carbon dioxide leaching method
MEGURO, Y, ISO, S., YOSHIDA, Z., OUGIYANAG]I, J., ENOKIDA, Y., YAMAMOTO S
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V52 PUDLRIIBEORRBRRIC L SBHAEFHIC DT

BASHt OFRAKMR, 5K, BESE, G)IIFIE
BB RE BAER

1. iZLdIi

KRB PEEE RS IR DO FEER B2 A5 Z L 1T, BRET O S ERRE O FE3hitiEic
#sro, BERBTOTIT . M) U ARIIBEREOFELHERREDOH & L TixEkdo
234]J/2387J, 228Th/232Th, 22¢Ra/228Ra Z DO HERELL N 1 L EDOEEZID Z & VE LTV 5,
AFETIE. ZOFEFH ERAFRD—DE LTEZLNTWAEY 7 FABRSLELTO
o RBEEFOMBH R OMLFEZEEICOWTER L TW5D, 4EIE, 26Ra E/-1% 22U
(226Th) OEEHRIR (WTNLTREEZET) 20 o KBKHC X Y BH SN R#ERES
fix OMEOHERICEET CHEL, RERBIZOWTHAELEZERZBET S,

2. EBFHE

226Rg (82321 (228Th) X & biZA V7)) — VREN G O F+EEE 2 CTER L /- #iR
ROBIRZER Uiz, MERICIE, EBHEORE, XT VLA, ﬁ%Aﬁwwf)x%v
VIRERBEIR LT, BERRERE S MEROEBEOREME XiTE7-H, b oz,
5mmDNEHiFmAR—Y (BEZH0.1lmm) 24 L, Tz 1 3Pa @iﬁzi‘@a’%lﬁw_
FHE L, MERCH BB L, ZOMERE o AT baA—FICX Y FIE L., Kk
12 &V SN RO U RERRE 2 R T,

3. EREER

232U (2286Th) #IE (MY U LRF) XARE., HKr ARBLTEY ., ZOMEL 28Th
THIE Bq/3.14cm?2 T, ZOBEEEKERE TH S 22Ra 21T U, 220Rn X 216Po HEEFFL
TWd, ZOHRFEERNT, A7V VABICKBKRF 2% Lz,

0.30 I OWEMERE L-ER. 2Ra i
U, 220Rn X 216Pp K L7z, HIR
020 ° D 228Th & B&EM + O 22¢Ra D fkktEe
oo | L ° SREELL % 22Ra OWER F) &L, *
’ o DRBEE(ERICR Ui, REEITH
0.00 oo R & & BSR4 BNt 528,
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1)Hashimoto, T, Radioisotopes, 43, 212 - 223(1994) Ths.

92)Parker, W., Nucl. Instr. Methods, 16, 355-357(1962) HEH HEE
3)Hashimoto, T et.al., Nucl.Instr.Methods,150,509'515(1978) P 018 + 001

Basic studies of radioactive disequilibrium in U and Th RYxFLy [ 016 £ 0.01
decay series using electrodeposited sources

MORIMOTO,T., BANBA, S., SHINODA, Y., ISHIKAWA, K., HASHIMOTO, T.
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Keiichi SASAKI, Satoshi KOSHIMIZU and Kazuhisa KOMURA
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1) T. Mitsugashira et al., Journal of Radionanalytical and Nuclear Chemistry,239, 345-349 (1999).

Detection of U-disequilibrium in phosphate fertilizer
ABE, T., ASAYAMA, N., KAZAMA, K., SASAKI, K.
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Rapid Determination Method using Time Interval Analysis for Long Lives in
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UEZU Y and HASHIMOTO T
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1) Kawamura, H., Tagomori, H., Matsuoka, N., 207Pb/206Pb

Takashima. Y. Tawaki S. Momoshima. N. Fig.1 Lead isotope ratios of aerosols
S S ’ and source materials.

(1999) J. Radioanal Nucl. Chem., 242, 717-720. ® Aerosols [0 Vehicle exhaust
(0] Fly ash A Soil

Lead isotope ratios and source identification of aerosols collected at Jeju, Korea
OH, Y., KAWAMURA, H.,, TENNICHI, Y, MATSUOKA, N., MAEDA, Y.
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7y VEREHE 10 BEILAA RY 2— AT 7 ¥ 75 —(HV-1000F, AR % VT
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RADIOACTIVITY OF ATMOSPHERIC AEROSOL AND DEPOSITION IN KUMAMOTO CITY
KUSANO, Y., NISHIO, S., TOYOSHIMA, T., MOMOSHIMA, N.
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1) IGARASHL, Y., AOYAMA, M., HIROSE, K., MIYAO, T., YABUK]I, S.,
Water, Air and Soil Pollution, 130, 349-354 (2001).
2) ANE—, 135, HEREYEZESEISEMIEFHES, (UIHE (20014E5H) .
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Fig.1 Comparison of Temporal Changes of  Monthly Deposition

of 137Cs during January 1986-March 2002.

37Cs in Recent Fallout Samples in Relation to the Asian Continent Aerosols.
ISHIKAWA, Y.P!, SAGA ,K!., NARAZAKI, Y.2, YAMAZAK], K.3, TANABE, H.3
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on a rain event

40

~ I
E— =
T T

(Bg/m?/precipitation mm)
=
T

+ rainend

—=—Be-7

-B— Pb-210

0 § 10
time (hour)

1 1
15 20

25

10

1
FS = oa

Pb-210 deposition rate

~

0

(mBg/m?¥precipitation mm)
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Variations of Be-7 and Pb-210 concentrations in atmosphere on rain events

Kameda, S., Sugihara, S., Osaki, S., Maeda, Y.
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Measurement of dry deposition rates on grasslands and forests by use of environmental

radioactivities :
Maruta,M. Sugihara,S. Osaki,S. Maeda,Y.
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An Attempt to Measure Radiation Doses Using Radioactive Aerosols
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