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Characteristics of distribution of radionuclides from Fukushima Daiichi Nuclear Power Station in Fukushima

prefecture and neighbor prefectures obtained by a y-ray measurement immediately after the accident
MATSUMURA, H., SAITO, K., ISHIOKA, J., UWAMINO, Y.
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Radioactivities from the accident of Fukushima 1 Nuclear Power Plant - Observation at Radioisotope
Center, University of Tsukuba.

SUEKI, K., SUZUKI, M., SAKAMOTO, K., ITO, T., FURUKAWA, J., OSHIO, H., MATSUMOTO,
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Radioactivity in atmospheric particulates collected at Hachioji, Hino, and Kazo.
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Atmospheric radionuclides detected at Fukuoka, Japan released from the Fukushima Daiichi nuclear
power complex following the nuclear accident
MOMOSHIMA, N., SUGIHARA, S., ICHIKAWA, R., YOKOYAMA, H.
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Radiochemical Analysis of Fission and Neutron Activation Products released by Fukushima Nuclear
Power Plant Accident
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Radioactivity survey on the Fukushima nuclear accident in Fukushima and Western Kanto
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SATOU, Y., HANDA, K., TAKAHASHI, T., SASA, K., SATO, M., YAMAGATA, T.
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Studies on the transfer of radiocesium into fruits during their growth
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*Fukushima Agri. Tech. Ctr., *Tohoku University)
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Depth profiles of radioactive cesium and iodine released from the Fukushima Daiichi nuclear power
plant and their transfer to the agricultural crops

OHNO, T., MURAMATSU, Y., MIURA, Y., ODA, K., INAGAWA, N., OGAWA, H.,, YAMAZAKI,
A., KOBAYASHI, T., NIKAIDO, H., SATO, M., KATO, Y.
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Depth profile of 12T concentration in soil at Abukuma, Fukushima
Honda, M., Matuzaki, H., Yamagata, T., Tuchiya, Y., Nakano, C., Matushi, Y., Nagai, N.
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Sum O 7 v Z Tigiw Lakkk & L7z, ICP-MS THE#l % 79.93 795 I
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Removal of cesium from radioactive contaminated sea water using ferrocyanide-containing adsorbent
SUZUKI, T., KANESHIKI, T., NOMURA, T.
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Surface-ionization of lanthanides for the measurement of the first ionization potential of Lr
SATO, N., ASAL M., TSUAKDA, K., SATO, T. K., TOYOSHIMA, A., LI, Z. J., OOE, K., KIKUCHI,
T, KANEYA, Y., SCHADEL, M., NAGAME, Y., ICHIKAWA, S.
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[1] A. Toyoshima et al., Radiochim. Acta 96, 323-326 (2008).
[2] A. Toyoshima et al., J. Am. Chem. Soc. 131, 9180-9181 (2009).
[3] S5 & 2 53 BB L FRTimes. 1B08 (2009).

Determination of redox potential of mendelevium (Md)

TOYOSHIMA, A., L1. Z. J., ASAL M., SATO, N., SATO, T. K., OOE, K., KIKUCHI, T., KANEYA,
Y., KITATSUIJI, Y., TSUKADA, K., NAGAME, Y., SCHADEL, M., KASAMATSU, Y., KOGAMA,
Y., SHINOHARA, A., HABA, H., EVEN, J.
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Development of a liquid scintillation detection system for aqueous chemistry of seaborgium
KOMORYI, Y., KIKUTANI, Y., YOKOKITA, T., KINO, A., KIKUNAGA, H., KASAMATSU, Y.,
YOSHIMURA, T., TAKAHASHI, N., SHINOHARA, A.
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High-resolution alpha fine-structure spectroscopy for studying nuclear structure of heavy nuclei
ASAI, M., HABA, H., SATO, N., KASAMATSU, Y., KAJI, D., MORIMOTO, K., MORITA, K.,
SHIMA, Y., SHIBATA, M., TSUKADA, K., SATO, T.K., TOYOSHIMA, A., ISHII, T., NAGAME, Y.
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> 72, COD DML JIS K 0102 17 (Z L7Z28 W0 012345678910
KMnO, % FA\ 7= B Lt o & CRlih L 7=, ki Time / day

ERHT1% D XNCFS @ Fe A AN\ 7 —2~27 L@  Fig.1 10NCFS (o)\jsoNcgs (A).
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1) BREEAE. PRk 22 FEhR BRER - TEERAUMS - AW ARMERE. p.183(2010)

A Relationship between Water Purifying Effect and Structure of Iron Containing
Soda-lime Silicate Glass
IWANUMA, Jun ; KUBUKI, Shiro ; AKIYAMA, Kazuhiko ; NISHIDA, Tetsuaki
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T =5y W tE(FeMS)(BRJ: "Co(Rh), JEUE: a-Fe), ¥k X #
[EFF(XRD)(Z —4 > b : Cu-Kg. 260:10~80 °, E/E : 50 kV,
I : 300 mA)&E W T T2, T ADOEER(o)ITEIT
DUt -1 (BEIRAEIH: -1~1 mA)THIE L7, "B NbD

Transmission / %

BIEIE 500 °C, 1000 73 BVLEEZ L 7= EHZ DWW T HIT - -4 -2 0 2 4
Fo TRBOEBREERE, DHITo T U oA A Tl Velocity / mm s
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Electrical Conductivity and Local Structure of Chemically-modified Barium Iron Vanadate Glass
Masuda, H., Kubuki, S., Akiyama, K., Nishida, T.
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Elpol Z L MRS D, F5-CH;CN ZJET (K

0.1 Torr) 135 CTMEALIZABID A ANRT T —ZAT 1, RIROARYT =227 kL
My (K 1D) W3R R T v B TRICR D Z D3 A F5+CH,CL. B, F5,

Moty FSBMREZARICES LI & [AEED A AT € F5 % CH3CN XIS 6 L3tk
T—AXT NDOT 8T v ERADEREL (B—C) (X, D; #EC &2 BUE F T Lizakk.
CH,Cl,, CHCls, CeHs 72 £ < DA LA RIS

7o —H. 7 >< > CeHsCH(CH;), ZRRUL FS DA AR T — AT MV EESE R0 T,
) EHD ; H1R2EIA AN T 3RS R YT AL (2011.3, HR).

2) Y. Sakaietal; ICAME2011 (A A7 —2 s HIERESSE 2011)  (2011.9, Kobe).

Maossbauer spectroscopic study of incorporations of organic molecules into intermolecular voids in the
mixed-valence trinuclear iron(I11, III, IT) pentafluorobenzoate complex

SAKAL Y.', ONAKA, S.', TAKAHASHI, M.>, NAKAMOTO, T.’, OGISO, R.", TAKAYAMA, T.!

1. Daido University, 2. Toho University, 3. Toray Research Center
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2T TGS L7c. JeoMr. FTIR 206, B4
BEOWT, AANRNT T =070 EORERER G FHSEAI

Cr'Fe’ Fe O(C¢FsCO0)s(CsHsN);* CH,Cl, T 5 L [RIE L7z, CHLCL ITAEmALE TH 5,
FERLEE  CrFe'Fe’ O(CeFsCOO0)(CsHsN); - CH,CL 0 78~300 K DR FEHi [ T D Fe- A A
N T =7 MEKIRT, Ry 77 —HEOREYEITMEETH D, 18K D& XL Fe'™
EFHITIRBEND 2D F T Ly OB 11 TERH S, BN Ry FRETH
HZEER LU, BEE ERSE T & FET e Fe' D 2l MM x e L CEB{EL) 300
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720 BT N7y AREEC IR o7, Fox BBEICHS LTV DIRETR il 3 e
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D D 5 B 1R2EIXR AN TR AR Y T AL (20113, HUR).

1. Cr'Fe*'Fe’ O(C4FsCO0)4(CsHsN); CH,Cl,
DA ARG T — AT N VO FERIFNE

Syntheses and Mdssbauer spectroscopic study of mixed-valence hetero-trimetallic pentafluorobenzoate
complexes containing iron ions

OGISO, Ryo', ONAKA, Satoru', SAKALI, Yoichi', TAKAYAMA, Tsutomu', TAKAHASHI, Masashi’,
NAKAMOTO, Tadahiro®

1. Daido University, 2. Toho University, 3. Toray Research Center
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[1]S. SUZUKI et al., J. Nucl. Mater., 390,200 (2009)

[2] A. YOSHIKAWA et al., J. Nucl. Mater., 367, 1527 (2007)

Studies on hot atom chemical behavior of energetic ions in solids(XXVI) ~ Dependence of impurity
concentration on hydrogen isotope retention in carbon and oxygen containing boron films

R. MIURA, J. OSUO, A. HAMADA, K. KAWASAKI, T. FUJISHIMA, N. ASHIKAWA,

A. SAGARA, Y. OYA, K. OKUNO
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[1] H. Eleveld et al., J. Nucl. Mater, 191 (1992) 433.

Studies on hot atom chemical behavior of energetic ions in solids(XXVII)-Elucidation of deuterium
retention behaviors in only D, ‘irradiated tungsten.
UCHIMURA,H. ,KOBAYASHLM. ,SUZUKI,M. ,KAWASAKLK. MIYAHARA,Y. ,ASHIKAWA,N.,
SAGARA,A. ,YOSHIDA,N. ,0YA,Y. ,OKUNO,K.
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AR LT B YT U LD EE A HERRIICE L LT,

[3=8] 5V L LT LLTiOs MR A H . FERR R 1A FEERPT(KURRD O A58 H FEBRIF 12 45
WT 7T A 33x10° nem™ F TR BT 21TV Rl K522 C TDS BRI X v alkt
o M) F U AEKRHSE, He/N— Y W ATEI L, HAFHEEICT RN T AE&ZHIE
L7 MU FU LD L O EEZHIIT 572012, 2 2O/ T7 7 —%HWTHT &
HTO Z /BRI Lz, b U F 7 KR 2 im0 A9~ 5 7201, IBVRE 2 —E &
U 72 S5 IRNBA R & | FRSE 2 2 b S B - FHRE R TR R 21T - 72,

[FER - BE] Kic7 /Lo A 33x10° nem™ £ TEPMEFFRET L7 Li,TiO; 1281 5% H-15
HEEIZOWTO R Y F 7 A TDS AT MVERT, B EzARK Y F 7 A0
98 %A KIEHTO)TH V. I T AFMHT) TH -7, FIEFHEDOIMZLEN, Y F 7 LK
HEEE OIS — 27 BEDOEIB~D T 7 RBR NN, 2EROKHEIZIZIE—EThH -
Too FBERBHE— 7 OIEMAL T 2L F—(30.68 eV
CEHENTZ, ZOMEIZHRH K TEH D E'-center &
AR AL OO FAE G OIEML =L F—_ 0.68 eV
EELTERY, BKEXRBIZHIESNTZ N T A
DEIRR AR (- Tl S 2R ICH kT 5 &
ZzoniM, —J, SEINBER T, INEVEE
D EFIZHEN MY F T AOBHEEREM LT, =
DAY FVE, BRIEPIZ BT DB T T « ‘ S
v hTEDLZ LD, BEKENOHEELZ N T 009

9 L DREE D b B E ~ OIS B KR [ s BT a0, 09
SN M) TFULORHBRBROREEETHD o md#E 123315 5 TDS 227 kL
TR E T,
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[1]Y. Inagaki et al., Fusion Sci. Technol., 56, 821 (2009).

Studies on hot atom chemical behavior of energetic ions in solids (XXVIII) - Elucidation of chemical
release process for tritium produced in thermal neutron-irradiated Lithium titanate -

TODA, K., KOBAYASHI, M., HAMADA, A., MATSUOKA, K., FUJISHIMA, T.,

FUJIL, T., YAMANA, H., OYA, Y., OKUNO, K.
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ERIZCBIT DB RN —A A DRy b7 b AMEERIBRICET 2558
1808 (XXIX) ~RT vV ABLEEOIFIREBO KRR EEEICRIETR
BORFEH~
(BR i BT Y, B ILRAKRSE | 2, R, Rt aar )
OH AL, fEMM Y gAML, W&, SFEHEA
FAIBOR 2, AT, LRSS, §IE KA Y, RAARA !, HEppE— !

[f65] A7 2 LV A(SS316)IFEHAKFZMD)E MU F v AMTEBELE T2 D-T EREIFIZENT
BERGOGHEE 72 E~OIBILONFABRE STV 5, A7 2 L AREITIZBILES K

L. N F U LEETKRBERMEOIBER 725 2 ERMLATWD, BEEO/LFIREE
ITTERRIRIEIC L0 B35 2 ER o TRV, BMLELFIREL N U F o AR ZEEN E O
FEBIOMEIIX Y F U AREIE] - SIEOBENOEETH D, £ 2 TR TIL, BbE
{LFRRE DS K R RN B 2B BT TR OV TR L 72,

[F28r] #0BHE SS316 #(10%10 mm?%, 1.0 mm', = F =482 v, RE A L RE L%
2, BRFE7E 0.2 kPa D Ar/O, H A&\, =i, 473 K, 673 K I CEAREMREEE 4 1 KEf TV,
LEA B ST, D%, 573 KIZTIRERIET) 0.2 MPa CHEIKFE T A% 1 K[HGEE LT,
FRALIE DAL AR BE 2 5Tl 9~ 2 72 D1T, D, BRERRIIC X FREE 70 e XPS)HIE Z 1TV, D
%, FENS 1173 K £ T100 K Z L2 s XPSHIE A4V K L, FIRE TORRLED(L
RREAAZ RN LT, £, EAEO KA T 2 72O FEEE % 30 Kmin' & LT
A5 1173 K F THIEMBETDS)HIE %217 - 72,

[FE5R - B22] KIC=ER, 473 K. 673 K TR Z Rk L 7= %95 D, & D,0 @ TDS
AT MVERT, Dy OB EITIBCIEE AORE 2 5 < 72 I 208 L7225, D,O O
HH BT 473 K CHIML72% 673 K TR T 5 Z ERH LT/ 72, D, & D,0 D TDS A
A7 R UE 600 K. 700 K, 800 K FHTD 3 SO — 7 12485 Z LN TX . FNEN
FEW A, BLIEIC X HHHRY. S 7B TR LIRE L=, D, & D,0 @ TDS A~ b
D BA R EE ET D & B LD S OBEAKFEOKHIZEIZD, THD E WD T &2y
S>72, F72, D,OTDS A7 b LV 700 K {+3T O KL H
IEE GBI AR [ & B IR &I LT, XPS L = M @D
ELD ., BEBEREOEREBICIIEOBILM TH Y | AR
g ER-L & BT Fe,0; DEIG N LT, $RE(LM D oy fRIRE
1% 700 K 1T C, BRI ORI K D E/KSE O Jifg HH T Rk &
—H LTc,—77. 7 v AL O3 R EEIZ 900 KAHETH U |
@kﬁ%*‘”m%‘é;ﬁh 37 a AR BER L TR o, Sk {EmIC

HEBEIND Z ENEZ 2 BV, Rl CTORKIRE FFIZHS
Fe203 OFIE O, WE L TCWIEKREBILT 5720
D0 DR A HIN & Bz LR S,

o 673
® 473
<& RT.

rate of D, /10 D, m*s"

e 0f D,0/10" D,0m™ s

Temperature / K
R CRLIER TR L= SO 5517 5
[1] T. Hirabayashi et al., J. Nucle. Mater., 126, (1984) 28-43 (2)D5,(b)D,O TDS A2 v

[2] K. Okuno et al., Fusion Sci. Technol., 56 (2009) 799  [3] C.R.Cole et al., Appl. Surf. Sci., 253 (2007) 3789

Studies on hot atom chemical behavior of energetic ions in solids(XXIX) —Clarification for influences of
chemical states of stainless steel oxide layer on retention behaviors of hydrogen isotopes-
TAGUCHLT.",0SUO,J.!, SUZUKI,M.", MATSUOKA, K. MIYAHARA,Y.', MATSUYAMA M,
HAYASHI, T, YAMANISHLT.’,ASAKURA,Y.*,0YA,Y.,OKUNO,K."
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KFEALY F T LFDMn A B =L o XA ANT T —455
1809 (EIBSEVE 0K !, B R 2, BB, BRORRE Y, RK°, B

ERET S, RWERFT) OFKtE', /AT 2 AL |, L EEE S,

SRR G, VeREVRS, B, AR !, fEREE 7, duiEck’

[IZUDIZ] B FLF—"Mn E—2LZ2 WA LV E—L AR T =003, $FTBiIAEN
oA A OEEDOBIREL SEE CBMFAIEETH D, Fe E/idMn i & HIE LD 50
FLAWIER SN TE LT, Za#EEWE LT MgFeH WEETH D, Frxld, HidbtE
ENHHETH D EEARERKFELY F 7 LIER Lz, KELY F7 LI M EZA T T
L. ZOWEFe I LTAANRT T —4356%21T 9

Z e KT E NS TFe OWIELFH 7 % T % T NPT ————
~BZ EAABRED HI T 5.

ey Y BhyN AT 7 ~ hnes B e 2 ) Mﬁﬁiﬁmwm 348 okt
[SEBR] Hs G AR AR JE T O EE A A o N S i Lo MAS AR A A Al
HIMAC #HW T, &1H7= 0 500MeV (ZH#H vz
MFe —RE— L% 27mm JEDRY U 7 AEHGZIRE L
AFHEFEGRTEIZ & > TRZERE “Mn B — A% K

L7z, “IRE—LT A 2 SB2 2 & » THUD KR 7

SABES Mn BE— A0, T RAXF—EERIC K 3.0

5T, ALY FULRBOREEICA LT TV Rz 4

Shiz, BFRROKFELY F v aitk FoLMETE Z
B At L 0N 13, Al BoeaARREGEE 2

SI340 3mm)T BN E—¥ bicw vy bEn, w5 O

ZA T T N ERE M0 O BHEER(T1p=8725). = 2.0

AT T RIS (PPAC) & BT VT2 B

AT UABENNT LD e OB SND 14keV 2 5,

y MAEABIRIITHRE L, A AT T =5 %1757z,
SO # A D 823 K AL S, X AT >0

T — AR MV OIREEAEZRIE LT, L0

[FER] B ONTAKFEY F 7 LhD Fe A RANRTT 3.0

— AT MV Figl \ZRd, Ny 7T —HEIL o-Fe "

THIELZ, G6NEZAXT ML, 15Dy 7L

v hE20DET Ly Minbird, VU Ly NSy o

(6=0.293)mm/s) TliX, Fe i1 7% Li DEHNLE % 203 K
HTEH, BOMFETHRERFICHENRL TS EE 2 2.0

55, Fe & HEDEREMEDZIT/NIWOT, 3 1.0 Rt T otied]
EREAMEDILFRER Lo TWNB EEZ LD, B 64 30 2 4 6
FBIHGHHE & eled 5 = & T O R OIRIBEIT S . Velocity (mm/s)
[£% k] [1] T. Nagatomo et al. Nucl. Instr. Meth. B Fig.l. Temperature dependence of
269 (2011) 455. Maossbauer spectra of >’Mn/’’Fe in LiH.

In-beam Mossbauer spectroscopy of >’ Mn implanted into lithium hydride
NAGATOMO, T., KOBAYASHL Y., KUBO, M.K., YAMADA, Y., MIHARA, M., SATO, W.,
MIYAZAKI, J., MAE, K., SATO, S., KITAGAWA, A.


1B09

1B09

1B09

1B09


Fe, Co 23N —F L7z ZrO, DBEMEL AR/ ST T — A~ I MV
1810 CRORER, SRR, WELR) ORI, BPAESE, WEph, 11HEREEE

[IZUDIC] EREEZ A EISIRINU R i i JOCE SR, Sl CMBEE2 R348
D, BEREMEE Ty 7 ADFRUIT I W TEBERME 2%, FRIZ, 2 OB &R A LRI -
BRITIT . BRI A B C& | £ ORKR BT R BLO IR DR LTIy 7 2L TS A H]
FEESIV TS, BH—FBLEHHE T, ZrO, IERB AR ZUSINUIZBRIZ 500 K F2EE O iR MEiR R IR
EHLOZENHIEINTWA[L], EBRIICH, BEEREEZ | tREIINLIAIEM Tl Tn5[2],
Aal, Fe & Co ZILIRINLTE ZrO, DMEE , BERURFE, AR NST T — 43 SO RIOFH B DU T, INER
B\ RAF LT 21T,
[ =B I77E] BUBEHE, Vv FEIC > TERLL 7=, Zr", Fe™, Co* O MTaIIZ 7 = W% N
Z\ ZrogFe,Co, Oy DR E/R D IDITIRA L, =T Lo 7V a— a2 T/ L, D%, 80C
I T LR A5, 22551 T250°C , 2R BERL L 7-#% . 550°C C2HFRIARBER ZTT U,
F{b Wy R A1 7=, Z D, 700, 800, 900, 1000°CZ T IR TEBIZ/ERLL 72, 15 DAL
B IZ DWW TR XFREIFT(XRD), HREIREHRL S 5 HVSMIC I DRALIIE B  Fe AT T
— S WDRNE AT ~T-0 FT-. Fe, CoDlEAE T D712 XBEWLUL 43 (XAS) 24T 577,
[EBRAER] ZrO, 1% 800°COMEMZ TIE S g b ARG ~MEIEIR 2~ 97 (3], XRD 12XV Zd
A EBIAIL ., Fe, Co ZHINL CTh REIBEDIRD I E R UTZ, BUIINEEFE ITHAFEL T2 VSM EAA
NG T —AXRT VA RS, 900 CLL_ EOMENZ LV EIR TOAT I AEBII LT, ZAUTED, A
ARG T = ARG NUZ BT, U153 ROz, 900°C LA EIC TSRy Ry M BLL Tb
ERND, 0.3 mm/sFREDT AV~ — 7 IS FeIRIETHHZ D3 bh o7, fafnig b Emiz sy
ZARR Ay DFRIE\ZHHEEAHY . 2, BT EY Co 7 =T A MBKI+ 728 ZrO, KiF 2R AT H L T
HZEEEWRT S, Ll XAS TiX, Co™, COM IR i ChHH7-D, B COB LI
HE Zr0, EORIFUC TRF LA R IL . |RIE TOBERBFZREEL TWALDEE 2 HND,

[1] S. Ostanin et al, Phys. Rev. Lett. 98, 016101 (2007). [2] A.Pucci et al, J. Phys. Chem. C 113, 12048 (2009).

[3] C. Lin et al, J. Phys. Chem. C 111, 3300 (2007).
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Dilute magnetism and Mossbauer spectra in Fe and Co co-doped ZrO,
OKABAYASHI, J.,, NOMURA, K., KONO, S., YAMADA, Y.
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1B 1,3-FR@-BY V)T ua N CRB LEEBAESGEERORAL L
A E L REE()

(EBRBRE Y, KB K N-BARD?) O+F &', hlE &?

[FES]Ha I x e ) DUREL -2 8kA A Z L TT =42 & LTNCX (X=8, Se,

BHy) & W T H CEBAEAR L AR L TE e, £DOHTH bpp(l,3-bis(4-pyridyl)propane) z H
Wb DIFME G E L Db DONRE L, Il E LTK—x2F ) — NV EHWD & ZIRILHEA
EBAMEE, ZHRICRUEURNEET AR P U A L — R EENE NS, X
VEUCEAEBEREZERTHE L T, MAEZT L2 EL TRV BUZ2RIE LB OIF KT
FH B ARE IS LT 5, & 5T, NCBH: $EAR DA, “WRTHEBAEE T A
7B AF—N—HRSCO)ZRHI L, N ¥ Ak Tk SCO BRBE LRV, £L T, X
VRUEMBES S L SCOBFEBLT D LN BIGA R b, $kERL XD efiEEZFFOTH
HH . SREEA A VRO R AR D AR (Zn, Co (Fe’:HS=92pm, LS=75pm; Zn’":86pm;
Co”":HS=88.5pm, LS=79pm)) % {EE, JBMICT 5 Z & TILRMEDIENFEAE L, koA
WRHEENENT D ENghoT-, 72, Zn-Co D NCS $EATIZZ N E TE IO R D HE M
NEELNTZ, T2 TEORRBICHIE T2 ANTRD & ED X ) RBNEND O EHfHET
5Z LT L7z, F£7-. NCSe,NCBH; #IKTH RIERDEMNRBIANL L &S 2 Z LT LT,
[#55L & Z52] A RkIEFe, Co, ZnN B TEE L LD L HICHE L CTHEBETIT- 77,

Fe & Zn, Co ® =T D A& CTIRM & L7z NCS S8R TiX. HFa & REDRLIR O A7 1E
L7ze MR XBEIT LY, REAFEETIEIZRTHEBAEE TH DL LSz, —FH. &
A S TSR D TIER ST 85K & FER DR X BREIPT S F — U &R LTz, AREfs Tk
TR L Fe(ID)mA B TH - 72 DIZK L, F A TIE Fe(ll)m A B RITBIN ST,
HIRTH, BKTHEAE L Lo TNDZ ENRTNoT,

=& BRSO NCSe 88K TH ., HE & RAORMHEMMAEE L, 72771, 1% I3
NWiginolzlzd, BIEME XBEFTEZIToTEL T, AANRTT —AXT MVRAIEIZES) L
TV, BIEREL TW5D, ZOIKTOH G
SRR R ERM A R <32 SR LT & REHES
B fEL T o n Xk HIc Rz, = D&EIX NCS &
KTHLRLINDH, NCSe $5ADITZ I BT o & BIAE
{EREZ > TWn5,

— 4R IE A O NCBH; 5K TIIMibe 22 SREEIA & R4 ool
S EOERDIAE DT, DR ARG T — ALY oss !

0.98

FMLZK 1ICRT, SR TORMEERS 7 Ml 1.21

mm s' THY Fe(I)EALRETHD Z Lnbn os ,
%, F O ZUEIL 1.68 mm s T, HiFE/8E55K ' © ey oo
IZHEARTREW, T8K TIIHEMER AT bV E G 25
75, ERAYIE Fe(1)E A B IkIETH 5, ZhuEpige  Fig 1. “Fe Mossbaer spectra of
RESERB AT /2t —n"—% s L kA FeZngCouxy(NCBH;):bpp,.

WHBIZZE T2 2 & L RESHRD,

Relative Transmission

Syntheses of Mixed Crystals of Assembled Iron Complexes Bridged by 1,3-Bis(4-pyridyl)propane and
Their Spin States (III)
DOTE, Haruka', NAKASHIMA, Satoru’.


1B11

1B11

1B11

1B11


1B Zn0 FIZ F—7 ENTBRED Al & In OFWE RN
(BIRKFEERT, SIRKFET 2, ke ARE S KR )
O/NMVamyb N, fEpE %2 JIm &, KA *

[IZU®iz]

R L HEN(ZnO) S, ITHHER E L CORANER SN TV 5, FEEROB LS EME T A M
Y OPRESLE NI L - TEIT 2720, ZREHET 2T R—7 SRR R b 5
YA ORI THREZ A S N T HMERH 5, Fox oSefTirseicis T Med(«"""n) %z 7
0—7 L35y BEEAMEBEPAC)EIZL Y, HEARMPE LT r—T OHhE F—F LIk
£hundoped ZnO) &, 7'r—TIZHMXIERI D In, Al ZZNENEMRE F—7 L7=HEK ZnO O
Rt nBlg s n, 2ok, Rz ERE F—7 L7z ZnO IZ oW I A tH &
7'a—7 OMAEAEHIC X 5 RpTEE O Z LB S 1v7z, FFIZ Al &2 R —7" L 7230EH(Al-doped
ZnOYDEr, Z OFAAEMITAR Y ALIEEE 500 ppm (23T HBEEICEH S =P, Z2°R
fFge it Al & Med(—""In) 7 a — T OFFEDOE & L ZOERIZOWTH LN T 5729,
Al Z A2 PR 0.1, 1, 10 ppm) TEALZEIL K—7 L7z ZnO @ PAC JIEZAT\V, Al & 71
— 7 & OFEAERIZ OV C AR R & R~ 7P,

[525x]

Al DEEN Zn (2T L 0.1, 1, 10 ppm & 725 X 9512 AI(NOs);*9H,0 DT X J — LIAHRIZ ZnO
MAREMZ, KRB LI, =& 7 — VRERITHEIET HE TIE - Bk L T RRE 215
T2 TN OMARFEE BERIERIE L, 2850 1273 K C 3 BERIBERR L7-, BEAEE, 'InMERRVA
W2 T L, 225 1373 K T2 Refbepk L7z, ozl lL, Ao I s AL
CTE=R T PAC JIEZIT -T2,

[F5 5] 2
Fig.1 (2872 2 HE0.1, 1, 10 ppm) T Al & K—7 L7~ ZnO o1op 10 ppm
DEIRD PAC AT M ThBH, A7 ME Al O o
10 ppm F TILIEATHIFE T B 4172 500 ppm Al-doped ZnO @ o
AT MVEFELTWSZ, 1 ppm OFEE %5212 undoped —o:
ZnO (2. BV D ST (t = 200 ns JED O/ S 72— 7)) AN _0.'15»
Lifith, 0.1 ppm DIRETIHZOE =/ BEVEFIIENT o o
WD ZAUT ALOREL 0.1 ppm 2 E THEIZT o2 LT, §
LR Al L T —TOMEMFRANHEE LSO Lam &
L TWD, 2 b OFERICINZ, AR TIE Med(—""""Cd) s

T =7 &[N THLNT PAC A7 b L7e E&R L, Mn s

LAl DEWBIFIPEICOWTEE L i 5. . 0.1 ppm A
(&% k] ol |
[1] W. Sato, Y. Itsuki, S. Morimoto, H. Susuki, S. Nasu, A. Shinohara, i

and Y. Ohkubo: Phys. Rev. B, 78 (2008) 045319 o

[2] W. Sato, Y. Komeno, M. Tanigaki, A. Taniguchi, S. Kawata, and Y. 0. 05 =050 200 250300
Okubo: J. Phys. Soc. Jpn., 77 (2008) 105001 Time (ns)

[3] S. Komatsuda, W. Sato, S. Kawata, and Y. Okubo: J. Phys. Soc. Jpn., Fig.1 TDPAC spectra of "'Cd(<""In)
80 (2011) 095001 in 0.1, 1, and 10 ppm Al-doped ZnO at

room temperarture.
Strong affinity between dilute Al and In impurities doped in ZnO
KOMATSUDA, S., SATO, W., KAWATA, S., OHKUBO, Y.
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1B13 In FF—% F—=7 L BIEEHOBEICERE
(BRELT, KRBT, FTERBEEFEN, TRPERE T, SURE T4 °)
Ofeif ¥, /IMARIN 2, dA 507, EHEHR >, KAREEE

[Tt i)

BRLHEESN (ZnO) X BAEEME L ONKMED n HYEKTH 5, AkDOEEMIZNZ T,
Zn0 [IAHMP OWINC L > CTERUBEEN K E BT 5720, R OB ASRACA MY
ETORFTEMEEET S 2 &%, FEERDEZHIET S 9 X TREREETHDH, ik
IHETONRIIBWNT, Rfie LTA Y 7n (In) WM LK Zn0 O RS %,
Med (<M"Min) AT —T L5y RIBEAMEBEETEEL, In OFEICL > T — T
NE CTOGEETBEMETT2HEZ2BH L CWD[1], Ak KF—CTHoD In ZEA LY
A, BEETEEOBMMAMFIN DM, EEAHEENE iﬁ@#%%%zto;®h%%
TEEOREIIRFBESILCERT L EE2x 650, FEEDEEZR L2120, 20
BEE R R AT 72 b D72 D)o, Eﬁmmﬁhéﬁ%ﬁwﬂ%&ézgﬁﬁéo%ofﬁﬁ%
T, "L OEHRER LIRS EKIBIURZRE LT, B8E H IR L CEEhA R
EOREFRL R - BT L2 HIE LTEREIT- -,

(€79

In(NO3); * 3H,0 D= J — VIRHRIZ ZnO By K& M2, =X J — )VIR5ERICAFE T H E T
B L O ARRE 2572, In IBEEIE Zn 12k L TR UL TENEI 0.05%3 K00 0.5% &
25 LN L (LT, BB 2NN 0.05-1Z0 B LN 0.5-120 £ 55), ZnH0H
KBt E In 2 F—7" L7\ ZnO ¥y K (undoped ZnO) % EEAILIE L C, 1,273 K T 3 FBERBEAL
L, MIEHRE 257, TNETNOREHZSOWTRIR TESXIEHRLZNE Lz, S HIZFEER
O FETHE L2 EHT i " in OHEEAI 2 T L, 1,373 K T 2 B feRk L CIEE 44
BAIE F 0FeE & Uiz, JIEICITAERD 4 HHEE A L, =il 5 1000 K O B i I2
BN, EEAMBEANT MVOREREEEZ AT,

[#R]

Table 1 ([ZESIESTR O EHEFR %757, undoped ZnO & =T 0.05-1Z0 (F 8 KA A3 1Y
I %2 7R3 Ok LT, 0.5-1Z0 TIEEAD T 28RBS B, 0.05-1Z0 1L RF—& LToD
In DYEFE D NN > TERLSEE NN L2 WO RRAAIEETH D, —J7, 0.5-1Z0 D
FALRTFE ORI H T & 20, BEVAFBRE DR R LM A B L Tnbd, i
In DEAIZ L - T ZnO FEifHICAE UTe, R X BREHT S Z — 2 BIHRI T & 2 W RETHI 72
S bICRINT D B2 6D, KEETIE, BXRSEE L In A EDORFHEE L O
BRI OWTEMmT D,

Table 1. Room-temperature resistivity of In-doped and undoped ZnO.

undoped ZnO 0.05 at.% In-doped ZnO 0.5 at.% In-doped ZnO

Resistivity (Q cm) 5.81%10° 3.60 X 10° 1.81x 10’

(&% k]
[1] W. Sato ef al., Phys. Rev. B. 78, 045319 (2008).

Anomalous electric conductivity observed for In-doped ZnO
SATO, W., KOMATSUDA, S., FURUMOTO, I., NISHIDA, T., OHKUBO, Y.
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FHENB S OANEMEBESHEE#RTE=RY FTI7RXF T LN)
1814 BEUL =9 AVBEOBETIRE & Kttt

(WEABEEE | ALK, AR A b, KR |, Sb A Her )

OMM A, Eh 20 FE 22 (EM RRL HEH 52

BB BRSO, R R

[(F6E] 7 7 2T U L8EKIX, HESHTEEBZEIEE S L COMENEAIITONTWS, £,
FEIFEREBROREG Y — Lt LTI HWLNTEY, ST EBEORREICEELZITOT
W2 EDHBITND, FNE T I MEERAN HAUE, B & RO lH DR A )
Lf:%i%ﬂié@%%&%ﬁ%é ZEDNHRFTE D, FITARMIETIE, BT DT R T U LEIKD

YR ORHESELZEEAMNE LT, LENMNB X OASEMNOT 7 32F 7 LNV)EEIE
(PPh,),[TcN(CN),] (1) X TNPPh,),[TeN(CN),(MeOH)] ) Z Hi7= 12 &k Uiz, F7=, FEO L =
7 L2 O W TG [EFE O L EAT 85 1K (PPh,),[ReN(CN),] (3) & /N ECLAL &5 /& (PPh,),[ReN(CN),-
(MeOH)] ) EFT-IZERK LTz, AN, T7XF UL, L=UAOZNZENDOEEERIZDONT
FNZEE & B FIRRBICOWTHIE LTz, $£72, HEN—SENSEIARR <o BB HAR T

o 26 ;‘E&ﬂ:‘a‘ 5 Rhenium
Ui & BE] Bl Bk L7c 2T ORI, @5-1 Qé
.{ZIK’H( /C%\éjlﬂ L/7Lu_o 1 i’)J:U 2 i %\é)tii’ﬂ“ﬁ‘ o TR:I\clog'g)]a(e
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Electronic Structures and Photophysical Properties of Nitridotechnetium(V) and Rhenium(V)
Complexes Showing Reversible Interconversions between Five- and Six-coordinate Structures
IKEDA, H., YOSHIMURA, T., ITO, A., SAKUDA, E., KITAMURA, N., TAKAYAMA, T.,
SEKINE, T., SHINOHARA, A.


1B14

1B14

1B14

1B14


J-PARC ==— IV ) EBHEFH - EMF— U BEKPIZEBIT S
1815 Be DanA NARK
(KEK) ORIFTERER, k72, @i, @8, KRz,
B RAL, PEAFNZE, SCERPUERFHE, Kilgk—, [LhmE—

[iIFU®IZ] RWIRHEWEA O J-PARC == — RV 2 EBFERICEB W TR, KBEO &= 3L

X — RO BIZ L0 | RS — 2 OBHKPICERED Be WERIND, AtkatHEs
NTND T RY —EIRTIEE HICHEEED Be NWAEREND 2O, BEIKFT O Be A 4
VRRBABIIRES ITEAK T D 2 E TRBRICRET HZ ENRRO LN TN D, AT, FH
HARHIZEBWT 'Be O—#A v A REAKT HREICHER L, wEKFIZETSaveA K
K 'Be (LFEFED AL & A A L ASHM IR~ DWW EMEDBIHRIZ OV THRET L7,

[38] J-PARC ==— hV V EBRMEHOEMA— (T A =0 L4580 FmAEKS A
T AL, HKE 2700 L, #BFiE 160 L/min OFKBEERE S AT L THD, —=a2— b J ARGE
R, A A AR I AR TICBH OO D KIBER DO 24T\, B — L% EIE L
7etRI, H BBGA A4 A Hakétlg / OH ﬁu[s%% G DIRKA AL I — Y vV

(75L) 2R ED 1/10 (16 L/min) %43l S & CHEEREHEL L T\ 5, A4 TliX, Run 36
(2010/11/16~12/25, Bh¥%% 4.27x10" pot) 33 L T Run 37 (2011/1/16~2/28, 5.77x10" pot) @ 2
[ D E— AARGEIRE TS, A A ASH IR B~ K 2 BithA T 2 i DM EIKEK, A 4
AR AR~ 7K H 58 2 72 R FET R CEREX L 72 iy B KGUR Z2 BB L. LA F OG22 1T - 72,

FT. BEHUKZ R OOBERRAN Al =y N (78 10K, BEARB EE 3nm %)

CEVME L, avuA RIRROKDE 7 4 V2 — B L, 8RR D 0B U=, £72.
/%£H7J<EP® "Be DA A AZHMEE (Dowex S0W-X8 , H ) ~DWEME%E . 51T LEE -1
Ry FIRFEFEIC L0 ATz, RAFOHEKRENEK, RIS IBAES D AR &L RN A1~
A IVH— A A AR DK DEFEHZ DV T, Ge Y- ARIHERIZ L W B o~ AL
7 MVEBEE L, 'Be BEAZRD T,

[f55] HEIK T O Be #E£1%, Run 36 : (B — A2 1L#F) 9.8 kBg/ml (69h A A L A5 ik %)
28 Bg/ml . Run 37 : (E'— Af%1EKF) 9.1 kBg/ml (28h A A > 2@k ) 89 Bq/ml & 721 | 1~3
HI A A ik d 5 2 & T, B —AEIERHIHEIKHFIZTFEE LT Be @ 99~99.7%F
FTHRETEDHHLOD, TORITA A L AZHEKEMGE L T Be IBEIXHE VL L
LWy IoTe, ZORRIZ, FWEKF O Be 1ITiX, A AL ZHBRE ~DEAK THEHIC
PRE SO A T, BRESNICK WS B EEND Z L AR L TN D, BRI AIRER
MB, A A B ARESIZ 69h (Run 36), 28h (Run 37) i#/K LM&@/AﬂbkEP (==
RRE L U CTHFET D "Be MWENZI 35%, 1TWIEEE ETND 2 EDRE N, A A L 23 HRIC
W SHUC WY DHSREN a4 RIR 'Be OIFEICEE T 2 AEEMENE X BN D, auA
Rk Be 1%, AKHICHEEE 2 BN L C pH3 LLFIZT 2 2 & Tt b FMIcit s+ on s 2
EWIoTz, A & U ZRBBIE~OREME D . MEEOWINCE VBEFICH AL, b
DFERMNS | A A ZHRE~DOWAEMEIR FiZ 2 v A Rk Be (LFREOAERKICxHET 5 Z &
WRIBEND, #ETIE. Be 2airan A REEO(LFHEHITICOVTHLHETETH 5,

Formation of colloidal "Be species in the cooling water for magnetic horns at the J-PARC
Neutrino Facility.

BESSHO, K., MATSUMURA, H., TAKAHASHI, A., TAKAHASHI, K., HAGIWARA, M.,
TOYODA, A., MASUMOTO, K., MONJUSHIRO, H., OYAMA, Y., YAMADA, Y.
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Mineral analysis of some commercially available Japanese tea leaves and tea
1 B 1 6 infusions by neutron-induced prompt and delayed gamma-ray analysis

('Grad. School of Sci. & Eng., Tokyo Metropolitan Univ., “Quantum Beam Sci.

Directorate, JAEA) Olslam, M.A.l, Ebihara, M.l, Motohashi, J 2

Tea is one of the most consumed beverages in the world. In Japan, the consumption of green tea is very
high as compared with oolong and red teas. Many studies have concluded that tea has numerous beneficial
effects on health, including the prevention of many diseases. However, few studies have determined
mineral contents in tea leaves and tea infusion residue, which is very important to elucidate the amounts of
the minerals intake during tea consumption. The mineral content present in tea leaves depends on several
factors such as geographical area where the plant is cultivated, type of soil, water and fertilizers,
industrialization process, and storage conditions. Furthermore, the mineral availability in tea infusion also
depends on their solubility as well as on the conditions under which the tea infusion is prepared and drunk.
In this study, we aimed to determine mineral contents before and after infusion of some commercially
available green teas and to determine percentage released of the elements during infusion with boiling
water.

Six brands of commercially available tea packs were purchased from local markets for analysis.
These six brands cover the different tea producing regions of Japan. Two sets of samples were prepared-
one before infusion and another after infusion. For before-infusion-samples, tea leaves were dried at 50°C
for overnight and ground into powder. Powder samples were used for prompt gamma-ray analysis (PGA)
and instrumental neutron activation analysis (INAA). For PGA, about 200 mg of each power sample was
made into pellet (10 mm @) and packed into FEP (fluorinated ethylene propylene) film bag. For INAA,
about 50 mg of each sample was packed into polyethylene film bag. For another set of samples, 2 gm of
each tea sample was poured into 200 mL of boiling deionized water for 6 minutes. Leached tea samples
were separated from hot water, dried in an oven and ground for preparing powder samples for PGA and
INAA. PGA and INAA were performed by the use of JRR-3 of JAEA. Elemental contents of K, Ca, Mg, Al,
S, Na, Mn, Fe, Zn, Cl, Br, B, La, Sm, Sc and Co were determined in tea leaves before and after infusion.
Boron and S were determined by PGA. Among the determined elements the major elements are K, Ca, Mg,
Al, S and Mn (concentrations ranged from 2.50 % to 500 pg/g). The elemental contents vary in tea leaves
from region to region where tea is cultivated. The average extraction rates into infusion of some highly
soluble elements like Cl, Br, K, Co, Na, S, Zn, B, Mg and Mn are 93, 80, 71, 60, 49, 39, 36, 16, 14 and 5%
in 6 minutes extraction, respectively. Among these elements Cl, Br and K are the most soluble elements in
the infusion. The high solubility of CI, Br and K in tea infusion can be explained by the fact that these
elements are present in plants in soluble forms'. The present study suggests that tea infusion contain a high

amount of micronutrients like K, Ca, Na, Mg and Mn which are essential minerals to human health.

1) R. Giulian, C.E.I. Santos, S.M. Shubeita, L.M. Silva, J.F. Dias and M.L. Yonema, J. Agric. Food Chem.
55 (2007) 741-746.

Mineral analysis of some commercially available Japanese tea leaves and tea infusions by
neutron-induced prompt and delayed gamma-ray analysis, Islam, M.A., Ebihara, M.,
Motohashi, J.
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Correlation between Asian Dust (yellow dust) and specific radioactivities of fission products including
in aerosol in Tokushima, Shikoku Island, due to the Fukushima nuclear accident
SAKAMA, M., SAZE, T., SAKAGUCHI, Y., FUSHIMI, K., NAKAYAMA, S.
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Note on the dependence of radioactivity ratios of some nuclides on the sampling places
TOMITSUKA, T., GOTO, S., KODAKA, K., KUDO, H.
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Environmental Radioactivity Monitoring at Kakuma Campus of Kanazawa University after the

Accident of Fukushima Nuclear Power Plant
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Study on radioactive fallout from Fukushima nuclear accident by plant samples using an Imaging
Plate System
MINOWA, H.
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Behavior in water system of iodine-129 from Fukushima Daiichi nuclear disaster

TOKUYAMA, H., MATSUZAKI, H., YAMAGATA, T., HONDA, M., NAKANO, C., TSUCHIYA,
Y., ITO, S., MORITA, A.
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[EBREFER] Mo 13X °CE AR B Kk U 7= B R 2B 2 Al Bl L Cild L
720 BARJE A 1A 72 B S A% TRR-4 (25 T Mo (n, v) BT K- THLE L 72 Mo & W T,
FFALENS D Mo DS Z /T L7, 6M HCl 2T Mo & &A1 4 o AZHfs g 1o 6 &
., SM HNO; / IM HF &2 W CIRBET 2 2 & & Lz, KATEIZEIT 5D Mo OILFIHEIX
93% Ch o7,

BSIW ZERAF AVE A 7 1 % 0 A X o TIME L7 14MeV [+ B — 2% W T ®'Ta (p, n)
BIW B X0 Bl Uiz, BUCABFZE CHAS L7z "'Ta (p, n) "™'W BU&o0 Wrin A & SCRkIE 1]
& TALYS =2— R[2Jic & 5£$pm+§%ifﬁk (2R L72o K 10MeV The KO BUSWrE i 2315 H i,
TOE—7 XX =T UEME L B —& L TW5, AWFZECTH-WEREIL. 8MeV LLFT
SO & B —E &R L72s, B — T3 L X —(FE TR 30%IKVy, F72, SCHREIC 7 S
LD, 12~13MeV TOR/MEZ 7~ THEAZEI S g o 7o, —J5, TALYS (2 L 2 BEaaTAE
X, OMeV UL ECEBEZEDVIFML TEY, =7 =3 bF—5H4 IMeV K1,

Ta & BIERY 5 O "W O43BEIE. JRR-4 T ™'Ta (n, y) "™Ta SO L 0 & L7- "™Ta (T,
=114.4d) #F|H L. Liang & [3] IC X DILFHHEEEZSBIZL TTo70, W OALFIURIE
93.6% Cd v | "Ta DERYERELIT 1000 0.16

UkbThote, 0.14 || o SrkfE

HKETIE Mo & B'W FL—P— L
EMV T o7 HOL R A A 5e o0 | © AL é %
EBRIZOWTHIET 5, = g08 | © TALYS ib" %

[1] The Evaluated Nuclear Data File % 0.06 | % © o

(ENDF) http://www.nndc.bnl.gov X 004 | Q{éo © f

[2] A.J. Koning, et al., in Proceedings 0.02 wg %%
of the International Conference on 0.00 7 B .8 1‘0 ‘12 11‘1 s
Nuclear Data for Science and By F- = 5L F— (MeV)
Technology, (O.Bersillon et al,ed.) EDP . 81Ta (p, n) "W )i O Jiitd BEEk

Sciences, p. 211 (2008)

[3] X. Liang. et al., & 54 [EIBURLF5tm<s 1P05 (2010)
Preparation of Mo and '®'W radiotracers and their application for anion-exchange studies
WADA, A., OURA, Y., HABA, H., KANAYA, J.


http://www.nndc.bnl.gov/
1P14

1P14


H,SO, /KR % AV Tz 104RE DRIRTEE Zr, HEf DRGA A RHD

]
P15 P R AT IS
(BUB KBRS RL T | R ) B e oSSR 7S 1 2)
Oftf ' RAENL & 7482 MU KAHR—AL?
[IZU®ic]

104 # e Rf OFEEICHE Zr, HE O H,SOu KEER G A A 2 ZZHBIER ICB N T r~ b
7T TRBEEEN DN FIETHE LN SRR OIS DA HIE & — L2 2 &R
WESNTWD, ARFZECILEHERMNSE ML 7 v~ 77 7EROEBN Li#EmaED 5
Z & HR BT, SO KIEIEFAR TD Zr, HE DRGA A 2 R BIHE ~ DYLHOEFE & N » FiE % H
WTHI BT LT,

[525x]

FERITIRIG A A o A HANEMCI GEL CK & U — X, H ) & 87r "PHf #E4HK b L — Y —IR
WaERANTRy FIETIToT, N TNAEARB—IRKIL LT U UV VAT 4 VZ—IZBA
T AZHNE & 2 mg AdL, AT HySO, KEEHE 590 pL & b L—H—¥8i 10 uL 200 %, fHIEAE
NT 300 FPLAN DR % 7eBEf TR & 9 Lz, ZTO®%RAIET 5 Z LIS X 0 BHHE &2 i) oy
L. WiRESER LT, yBET D Z ST X0 A A 2 AW PRI EERE (U()) DR 22 L 2 3K D
Too ZODIET UODIREARIENE, RlERRERAANE, BIEOREIKFEMEIZ W TRET L7,

[ SR K VB 22 ]

BRI A A L AR~ 0.10 M H,SO, IR 5 ¥Zr & 'PHf @ U)X 15—45CDOIRE T
FEAEEL UiehoTe, WIT, BRERKVIR, HlE/AEERTR G /KSR DR % 2 L2 L [HSO4 ]
=0.10—0.19 M, [HSO,]=0.018—0.10 M([H'].=1.0 M) TE L & W7 & Z A, BEN ENSIC
O, WEFHENEL 72D Z N otz £z, BIEO VR E 11—125 um TE{L &+
Tl 2 A RIRBPKRELBRDICONTRAERENES D ENyhoTo, K1 IZA A%
BOVATRIE R E ORI Z L OB 2R T, ZORRNS ., DA A ARSI FEIRE LA
IR OFEERE CH L Z L b o T, . AP
Oki+WNILEE (particle diffusion) film diffusion

S N :
resin = 1
U(t)= Aresin(®) _ {1 —exp(—kt)}'"? g \
Aresin(OO) E >
B : (1) é 08 | ;
k=Dr*— g
r S 0.6
OFEEENYEE (film diffusion) E particle diffusion
E 04 . 1
Uy =20 1 expii) g
Avresin(o0) = 02 —-Zr| |
Q) 5
L _30C 1 = = Hr
5 C r ; 0 0 5}) 1(;0 1;0 24;0 2;0 300
(k - WEEES, D NI OIERIRE, D - ki Contact time / sec
TF-NIEB DIRHUREL, C - WE OWIENIEEE, C - 1. A A 2B R FE (U(n)) D IRF 28 L
W OBNENIREE, r: BHEORIER, 5 : HIEOE X) ([HSO4]1=0.10M, Hif% 105-125um)

Study on cation-exchange kinetics of Zr and Hf as homologues of o4sRf with H,SO, solutions .
IKARASHI, S., SUEKI, K., Li, Z. J., TSUKADA, K., NAGAME, Y.
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1P16 HEF AVF A 7 v burz v RI g & A EEM
FEH R, BARTA Y h—T7Ha?) O@REFRE, M E
PG, miEfid !, RS2, A kE—RR 2, LorE

[ITCIZ] BRI & — Tk, IEEREN 2@ Uzt ia Hi & LT, 2007 4
10 HE v, “zn 225N 'Cd ORERT A Y F—F2BART A Y b—THEDOH I E2RTAH
ECHEA LTS, 20114 7 HE CTOMEAFEREE LT, “Zn 1T 46 tECTHEHRSTREN 261.4
MBq, 'PCdiZ 17T 113MBq TH 5. £7=, 2009 4£ 12 H, ¥y oflEEL2MrIL, 0
M ZBHME L TWAD . RBEERTIE, T b o RIOEGERE, 85 OEERCEAR DBLRIZ W T
W4 5.

[HAF AVF %4 7 12 ha o C kb RI 8iE] %Zn, '%Cd X OV8¥Y @ RI 1%, #4F AVF H
A7\ kE T 14MeV ISR S B F B — 24 (—~20 pA) 2T, 2R “Cu(p.n)®Zn,
WAg(p.n)'”Cd, *Sr(pn)®Y GIC ko TG ST D RIBET v o R — D& % Fig. 1
R, AREEETIE, EFHG R OGS LFEIRFIC, TAY v MNEZHWZEEG R ORE
MHRETHD. T 2 TIE, KBk S - FEm RIFAY U AT AFIZHE S, KCl=7
YOI FERR, HAY =y MZE>TENZEN 10m, 45 m BfiL7= 2 DOK v b7 RNk
ENb. WAV vy bF ¥ 3= QIR 6 FEHOEN % B & fTHE ¢, EEROEMEE & AT
<N F P L= = EETE S, ¥zZn KO 'PCd ORIEICIE, FREN KRR FENLASKE D8R
PR GHLEE 99.99%, JE & 220 mg em ) LA (W 99.99%, JE & 260 mg cm™) % VT
%. By BUEHAOEICIE, RBA R F U (ME 99.99%) % 1000°C TR{LA hr v T
AL, FHERICIERES (EE200mgem™?), T Z2 T3 =7 L (FE 99.999%,
JEX 10 um) THALLOEHNTWD, BEETX 2Bl e — AR~ voR— EIZEE S,
TEERAK EIEERAV U AT AL o CTHHEAI SN D, BEH, “Zn ZEBRREA 4 2 L HIE

(Dowex 1X8, ¢ 5X50 mm, 100-200 mesh), '“Cd 1ZHE(LERILERTE & R RIS A 4 o A Ha Tk

(Dowex 1X8, ¢ 5X50 mm, 100-200 mesh), Y (ZfEERWHH~ 0~ k2~ F 7% (Eichrom Ln
LYy, ¢5X50mm, 100-150 pm) A e[ VRN A3l He

Havar &

Tk o TR EN S, MR L Ilssan L swanmsrn
FELL, Ge M B2 L y A2 R\ Dl =)
ho A b U=, E72, (LSRR R @ s\ UL L B
O AERE, ICP-MS % A CRE | R | O
fliL T\, ©zn & 'Cd OAREHR “- ' IE'::::::::::::I"':@

N 141 o2 AEIK
X, £ £ 0.24 MBq pA~ h, o :O\\ .
0.080 MBq pA™ h'', EbHRfEIR, : © ' Tatﬁ_hm,\_

-1 -1 = & 7oy
2242.8:R/£Bq ug -, 2:'4\.3 ;\S/IBq ug SS’C fh ﬁ ;;;ﬁzltim/;b_%%
3?)}:) Etj‘ﬁﬁﬁ/ﬁ\—(wi) Eiﬁ Rb(p,n) Sr @ 30mm
@ He ¥+ T7H R l ]

FOsZ2 AW CRIEE 2L L2 PSr
WCOWTHHETS.

Fig. 1. B RI #3EF v " — D& K.

Production of radioisotopes for commercial distribution
KANAYA, J., KAMBARA, T., HABA, H., TAKAHASHI, K., YAMADA, T., WAKITANI, Y.,
YAMAMOTO, S.
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Aliquat 336 % iV 7z Sfids KO0 6 fli> Mo, W DYAMERIH
1177

(RBRARBEEE || JF7 M S AR 2) OffdL s ' KT —3h %
N AT AR AA L AR B R BB ER 2N
s R R R

[IZFUDIZ] FoELHETHDHZ 1 L(Cr), TY 7T (Mo), ¥ T AT (W)Tkkx 72k
BaLdHZENMONTWD, ZO7H, 106 FLHE Sg (—R—F 7 L) b LRk bk %
EDHETRINTEY, 6 RILRICHOW TR FHLUE OHEGRET R bITRbhTWa[l], 22
Tl Sg(VITAAFRZIERIZ LY 6d & 7s HLE O = RV —WEN OWHRAE Z 5 &9 FERM
IRENTEY ., Sg(V)EIZEITLT 5 & 6d #E Tid7Ze <, 7s BUBICE N AV FETHE & 1387
S T2 E AR REVEDN B 5, ABFZE Tl Sg DER{LIR TT B & Vi H 2B D 2 b B~
HTEHEHBEIZLTWD, Sg DB EZFHRDANIHIROTZOIZFEILFETH D Mo, W D4
FERE(LIRBE DL EBN Z R DM E R D D, £ 2T, ARNIHHANS Aliquat 336 % VW TH
5% TD Mo(VI). Mo(V), WV DRI DWW T~ 7ZD THRE T 5,

[5282] Mo(VI), Mo(V)&iE & LT, Z1E 4 Nay[MoO,]-2H,0, [MoCls] & ¥R - i X d 7=
LOEHNWZ, £, Mo(V)DEHE A HINELE 0.1 mV vs. Ag/AgCl T Mo(V)IZIE T L 72 IR
BV, WV DIRIEIZ R R PR~ # —(RCNP)D AVF ¥4 7 11 b1 2B\ T
BTa(p, n)SUGIC & » THIE L7z W % Ta 206 25 L CHRERICIEN LT V-,
VRBEREH S8R 1 RIR O &K & [FHATE O AT (Aliquat 336-7 1 1 AL L) E N x TR
—ETIRE Y L, mOOBEC LD 2208 L7-, Mo(VD)IZTF A7 %— MERNZ LD F
SHEHL D%, Mo(VIEZEDFE FEI A EFFZHWTERE L, WVDIZT v~ =17 A
PERRH A E W CER LT,

[565 L £2] Fig. 1 12 005 M 07
Aliquat336-7 @ 1 7 L ARIIZ K B ZE: . T "
WV DR HFE R 2 =73, WV D5y 04 | L
Blibix o MsEmfhn ke, 2 o5 | *
WEERIRFEENE S R Dl > ChilH & 02 } «*
MNEWDZENRbNoT=, ZiLH DfE 0.1 ¢
HNG . 0.1-4 M T WLk 20 oLo_—a %

0 2 4 6 8 10 12

IHF AL UCTHE L, R
W < R DIZHONTREA A DK
{EWEEA A BB S5 2 & 378 Fig. 1.Distribution ratios (D) of '"'W(VI) with 0.05 M
I, £7o. b P OB %  Aliquat 336 in chloroform as a function of HCI
AR5 T2 DI A DYR L 2 2 S concentration.

HRNE WVDEREBRR» O Lc s 24, Eitb P oEMIE-1 ThD 2 Lnib
Mo Tz, FFTIE Mo(VI), Mo(V)DIEBEAIHZEEN L & O CTHREEZIT I,

[1] V. Pershina, et al., J. Phys. Chem. A, 103, 8463-8470, (1999).

[2] E. B. Sandell, Colorimetric determination of traces of metals, 3" Ed. Interscience, N.Y., (1959).

[HCI/M

Extraction of Mo and W in oxidation states +5 and +6 with Aliquat 336
YOKOKITA, T., OOE, K., KOMORI, Y. KIKUTANIL Y., KINO A., KASAMATSU, Y.,
YOSHIMURA, T., TAKAHASHI, N., SHINOHARA, A.
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1P1 ERE DK E VN Lu-175 OZRA RS EhEE Bk
8 R AR BRI T AREHE, AIRAHET YOS H e |
EAHH !, IS, SRR T AL L

[Fii] AFIEETIE, T ¥ /A4 RaHhaed—7 v b & LT, BRI R OBEA RGIC

BIFDEREDOEBZOWNTHHEEZIT-o CE T, ZOWROKER, ¥—5 v NMIEREEZRWS
Z LT BRI A TRIEBEENORCIE T R F—NOIAE D 2 LS o T, THUTERRDY
REBEICE > TELNIRELE b —B Lz, L L, LETE TOMETHW SN EHEZIT “Tm,
T TH Y. T SIFEAETRE AN E L SR IR CRElESE T R O S & a, Al
WCEREFMORESZ b 458, ab=096, 1.07 THY, BREICETLIT—XL LTEELN
T#iPHIC & EFE o T 5,

Z TR TR, ERAICBIT AEREOREN RN EHEEND PLu(ab=1.14)%ETr
FARFNARFARS( "Lu : 97.4 %, "°Lu : 2.6 %)D/LTF 7 L& FAWT, PLut'’0 RiIZHWTER A
Tole, RBFEORTIT, ZNETOT — X BnaHEME & Olg, RTRRIZ X0 Bhkd B% 2 R
Rl L7z, F7. AEBSR TR SIS ERDIC W TRZEREERE OGO ATRENMENR B 2
LNTZDT, TOEEIZONTHIRE LT,

[E28r] 77, KA O Lo HEHERIR & BB (Al £/ Ti) ICEEL, BEX
—7y hE Lz, BERFMSERMINEDTO, ZOBHFL—7 v Ne@ERAZ v 7 L L,
RIRKRZFRE 7 > 2 —I12TC 0 A A 2 BE Lz, BE%, £24—7y MCHTEb0%
RV TFLrv— MIEAL, Ge PEERH&GEAWTHIE Lz, £z, BFFaRISERRE
WIEH AT =y MEEZHAWE, ZHUIRBECROM LIS ERRM E T A Y = N THEBREE T
Wik L, TNE7 4V F—THEL, A% v 7iELFE L Ge PEARMRHEFCHIE Lz, miE OH)|
TERERN G, OCKmfE 2 KD 7,

[REH - Z22) WER BN SSERI E LT, HAY = v METIE B Au, pt, 2% v 71k
TE BOE8py BT oS & NTs, T2 TC. Pt & Ir DS ERMIE. FOSIC X o TEHETE S
AREMEIT D 72 WD T Au FANEEN B OBZIC L DMNIARTH D EEZ LD, ZORIERE L
Aumum@@umﬁﬁt%@& D ORISR O SOSKITE I DU TRl - Bt L7z,

WZZD—FlEm Lz, 7'y SRR, R, RRIEEENEIR = — N ALICE, HIVAP %
ﬁﬁb\t PLut'0 ZOHGHETH D, D, KT R X — Il ~EIHE RS DIL A 0 28 B S5 A3,
Z AU Lu O RARFENLAEFA LI & £ 1000

»—@—1
% Lu-176 OEFEEREZ NS, £ =
oo BEBEOEEOMKIZSV 2 Ll ey _—
fm\r%A&@Amﬁﬁﬁ%zg z " / ‘e Opuss
NN, DI Ir e 2 / \
?éol#%J%&HT%E%ﬁ® 2 1
WRHEIC KRV OT, ZOFE 5
EhRVbDEBEZ NS, S, = 1 N\
ZOBHEE DR LICOWTEHR 1 : L— : A
L& BICEREED, ERETED R v
TWVWETZUY,

1. Lu(*%0, 5n)'® Au )& 0 b B %k

Excitation function for fusion reaction of a very deformed nucleus of lutetium-175
TODA, K. KAIYA,H. TAKAHASHI,N. KASAMATSU,Y. OOE,K. YOKOYAMA,A.
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1P19 FPR—V T MEEBEA O O 7 v F 7T 7 FlERE

EOBERE
(BRKBEEL !, ARKEET. 2, R /8HE°) ORm B, s\t
REILIBAES 2, g/ 3

[1IZU®iz])

AMFZETIX, FL— MIHA TTA Z20RFF L7TEBIIEEZ H WD o~ N7 7 7 ¢4 — %470,
BLER N & 5B E LR Rf ORI T OBA A AL E AT 5 2 L 2B E LTWA[1], Zh

(2. A A B E 72 & & T2 RE EBRDM TN =0, W L TV AL FREIIRE T
TV, 4 liO&EA A ZBIRICH T2 TTA ZfiHAl e LTHWS 2 & T, b5
FE %2 F5E L7z RE OERREE DR ENFTE 5, A F TICHRABRKFEEZHLE LTV
— 7Tk, TTA BHEORFHEMAKR E L CTkelF # WY 7 AFEBRZTo Tz, Lo, AL
TWz kel-FIXERE (0.5mmEE) BRKEL, w47 h 7L (1.6mmeo X7mm) ~DFIHE
IZRAIE THoTz, Fo, (EROBHETEIETIX, 78 bR THREELZRN S TTA IFK A1
T3 5720, JHE%IZSS CTOoRFREEBE LT B 2R IED2MNENH T, TDT=D,
TTA N2 DONDFTREMEN H U | FELMEO BWEBIIE OIS REEZ 72, £ 2T, REFHEIE

kbfﬂﬂmY%%M\Tﬁhyéﬁbﬁw%%ﬁ%%ﬁﬁﬁbkoik\%®@%@%ﬁ
REZ MR T D12y FEREZITS T2,

[3£85r]

ORIAEFHHEYE : CHP20Y 2 A X% /) —)b, 7% b T3 [ET %L, 120 CTHZERME LT,

%, 10 %D TTA- KT A RIRETH F L, &R A/ =7 LT 10 ol Lz, 77—
2 —WNT—HEFE L, TTABIREE L7,

Oy FER R LBEEZRESmMLOT U RF2—71250 mg &V -7z, 7 g/

gER ([F1=2.1X107~8.5X10°M) DiEls% 2.95mL, Zr, Hf h L —H—A#k % 50 uL %,
200 rpm C 30 pREEEE L7, ZO%, WRE A L, AROBSEZNET S Z & THIHEE

Vot Y _ 103:, - —

i 5] =t 1,
Ly FEBOBRERL, ek E L 0§ S
Ltk Lz, 7ok Ao nxs QL e E ~
IZONT Zr, HE SR B2, fhtl 10 pJeeen : =
S5 AMED Zr, HE S LABRED gf? : B
INEL o TS, £7-, [F1=3X10°M o
fHETHBEED LR LTS, Zhbid, ) || ——H&R) g
W O g8 [ U Ts 2 0 e e I
5. SEOWEET, Aotz T [0 20
SRBENIHRTE 2 2 LM o1, A

[F]/M

Bk [I]J:ktEElﬂﬂ, w5 54 A LSSt X 1 RHAE/ Sy T8 LR hh =R T 5

2 1P02  (2010)

. Hf O3 BRI D 7 bW A A R R A

Reexamination of the procedure preparing for reversed-phase extraction chromatography resin for

speciation of rutherfordium

TAKEDA, Y., SHIGEYOSHL Y., YOKOYAMA, A., TOYOSHIMA, A.
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1P20 Lr OF—AF AMLEMPIEZ BN E LIZ2TRAY =y MNEGRIRmER
A Z A IRDBEFE
(E7-ORkiE ', RIRORS:, BRAE ) Ofigth !, eE !, AN
BHRE !, SRR S hsE %, h)IE— S, K HFR—RE |, Matthias
Schidel’

A A ACEMIT, MG OMEFOREZ RN X — 2 EEKRT 5, ZO7H, BEIT
FEIIC T D A A ALEMREIZIL, AFRIR M E - O = RV — ML 5 2 25 2
EERBRICAE L IBELN DD, LLENRL, H—J 1 L TLMMGFoNRWRTES
101 A B0 JeFE Tl TERIEIZ X2 MENIEFITHEE 270, EBRITHIE S 72 BliX 72w,

Hex DT N—TTIL ARFRRIRDRE S HET D WS D n— L 227 (L, Z=103)
DFg—A A ACENEZRET D720, RiEBHELEIEZ MW oA A ACEN R EIEORENL %
B L CTW5, JRTittE & o7 DINES R ISR E S TN D A T A VRN BEE
(ISOL)IZEBWT, WAV =y MERMREEMA 4 REEEL, 774 0 BIXOF
AV FEBR A U C, EEOVERERHE & B 7 b ONCHIEEDORFEZ 1T - T & 7o, AREEE Tl
RS E 0 AR LTe RO 2. HAY = v MREIEIC X 0 #He R EEHA 4
AL LA A oMb D, AR DA A 1% ISOL I TEESHEL . aftd DU Tyl
ENWZEVFEE - EE2SND(K 1),

ZHETIT, RIS THER LI Ema TEOLREOA A1k - SEECEREI L TnD, Lo
L. A A PEOFED 2300CIRE THITHIZRDZ L, TAATA YV —D A DI
BENHLIRNNH D Z EEOMENRS D Z ENbhroTz, ZNHORMEZ AR L, 2>l
TERGEE 2 B3 2 7o DI EBRATRE AR L fEI & IR, £/, EWRFO Lr EBRIC /B 70 B
ORZEMEDM EZBFRL T, RO LD REELREZED TND, DT 4T A MERIZED
A FPWOERILE T A AT AP —BEOE—MEom E, 2B EOEKMEKD =D e — |k
=V ROFELES KO 3) A A IS OFREHI LD ZENE - A T F oA Eom k| 72
BN HJIERh = A E D728 ORI o S ELEE O Th 5, Fhimes Tk, MHEL
T2V AT AOBURE L O EFROHE 2 65 RZEBO T EIZOWTHET 5,

AU
o, RIS E R

E—L ;. ° =

il FrE3y—

BRG] Fa?
He/Cdl,

[EIE Al
a HRAIEEE

X 1. FBRAEE A X

Development of Gas-jet coupled Surface Ion Source of ISOL for Measurement of First lonization
Potential of Lr

SATO, T. K., SATO, N., ASAI, M., TSUKADA, K., TOYOSHIMA, A., KANEYA, Y., ICHIKAWA, S.,
NAGAME, Y., SCHADEL, M.
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1P T GARIS/gas-jet AT A ZFfH L= GA{LE 0 BT
CHB KB SR 1, #riE R ot 2 B Al L b KRB
JF - RS Se i SRR . BB RERL ©) O/hE & ' Al !,
MEBS T BEEE— 7 PGEE, AR, ARAwEE] S,
TRHERRA . AREVEA . SGKIEFE Y. R . BEE
THEARE

[ITU®ic] BEILEOFHIEE ZRR D5 7D ORI TFIEO—DIL, KAk
IYEEEN S D, THUTINEERE AV CTH R LU E ) 2 L2 RO K 0 R AW
L, TAMICEETHRZ o~ M T L~LEX BT LARIEEORBAEZFEZFHLT
EThHdH, INETHBELETITA—TY UL R) BEXOREKELETHDL V3= A (Zr),
NT =0 N (H) OEb 235 & LT REEFERPMTONTE Y [1,2] RE= U Z L E—
(AHy) DROONTEIL, AH, RO DT-DIZITET Ty Iab—rary BT
WD, FmORL DEBEMEREFRICHIET 5 Z &N TEIUT, FERGEM2 EREIER
FTA—ZIZBMRIR K MAE T AN E—ERDDHIENTEDLHEEZEZLNTWD,

ZNE TO RE OILFLEBRICIT A EF G O RTH 5 'R (T1,=68 s) BNV BLD
DS, T 1.9 B CHARBE A HT AR ERIHER SN TR Y (3], Bz et Tk %
JETTE D ATREMEDS & 2D o AW TITEML A FERT O R TR A S Bk 45 B2 78 GARIS/gas-jet &
AT DR EEBIEE S L. FMORRDIEEMK LNy 7 7T 0 R THIE
THZEEHBE L, 20T A MEERE LT, 4 Kk HE RNIRZ st G b o <Ay
FEREAT > T2,

[32Bx] B LEWFZERT O EA A U BIE ISR (RILAC) XVt and "0 B —4% ™Gd
2=y MR L, HE RNLRZ SRR LT, AERi% % GARIS (He 177 33 kPa, &MIME 1.54
T m) 2LV B — AR FROEIAER 6 3B L gas-jet T = >/ 3—~H X | He K TEGE/N
JVAREIZ K VAR LT —R 7 T AL 3E SR BEEE £ Tk Lc, BOUG
EBIZBW T HCL H A & ORIGIZ £ 0 B LT ERMELAWIE,. KCl =7 1/ /Ui S,
DT T AT 4 N2 —ITHiE LTz, BHEORE - &1L Ge PHERMRHERE Wz y #r A
N7 b X MYIZEVITo T,

[#55 & B52]  Gas-jet F = L/ X—DNEIL, GARIS & B2 H D HIEOFE DOHK _E. 60 kPa
LIFChRiFUIe b, —F, I—=Rr 7 7 AXFHEIH 120 kPa LLETRITIZLEEL
THENEZ L TER LR, 22T, I—FR2 7 T AZERIE gas-jet T = 23— & DR
ZANREI1OmMm OT 7r Xy 7 U THRL, 2047V AZ/NESLT5HZ L TEELES
HLZORMERZ Lz, SYyETZVDOESE6 10, 16 mE Lz, xOFyET U OE
I, He WE&ITxF U CTERIGAERRY OWEN R %2 RdT-, R TIE, {LFRG EBEEZ 50
AR BEORIZON T h ik T D,

CESEN
[1] B. Kadkhodayan et al., Radiochim. Acta., 72, 169 (1996).

[2] A. Tiirler. et al., J. Alloys. Comp., 271-273, 287 (1998).
[3] H. Haba et al., Phys. Rev. C 83, 034602 (2011).

Basic study of gas-phase chemistry using RIKEN GARIS/gas-jet system
KOJIMA, T., MURAYAMA, H., MURAKAMI, M., GOTO, S., HABA, H., KAJL, D., MORIMOTO, K.,
KUDOU, Y., MORITA, K., KIKUNAGA, H., SATO, T. K., TSUKADA, K., KUDO, H.
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Rf DA T4 R ERICHIT 72 TIOA/HCl % TDH

]
P22 Zr. Hf O#IEZ W= HhHE8R
(B KBEEE) OREF =1, /INRE AT, BAA A, SAsd, SR,
BN, AR, BRE
[1ZT®Iiz]

Rf DFEFZAS N DWW TIHIB BT  FEBRDB 2 SN TV D P, AL IOV Tilim Sz b
DIX72\, & ZTHE AL, AL RO -2/, £7- Rf OPHREEZOT — X #5125

ZlICkoT, LVEEMEOD DR EBI-VEEZ TS, ABFFETIE, RfED ClIE DO8EE
G ETRDZ EHHE LTWD, £ LT, REOFT-bFFERR E L TGREA » FIET
BHIE 2 W T AL BESEBR 21T O 7210, EAEER L EERRZED TV D, ZHE TITRS
DIRETEHE TH D Zr, HE O HCL 5> 5 TIOA ~O i H 288 2 ik ii4m H 15 M OBHR &2 O 7= 4
B L - T, R BlfR Sk 2 sk od . HCl IREERFME. TIOA JEFEERAFNE & 455501 T
DA RERE 2 TR~ 7=,

[328%]
R KA JE 2 > % —D AVF 1 7 1 ke 2T ¥Y(p, 20)*Zr . ""Lu(p, n)' "Hf it
TENEN ®Zr (T)= 83.4 d) . '"Hf (70.0 d)Z& i U7-, MR CIX, AMAE LT
0.1-0.99 M @ TIOA/ X ¥ Uik & KM E LT¥zZr & "PHf FL—V—Z2 G AT 5.7-10M 1
ez, T2 SmL T oMW, ok, OB XV mMMAZ L, £ 4mL Oy
PRAE 217 - Corlidkk (D) ZRdi-, #IEE A= Bt ciX, FIEAl MCI GEL
CHP20Y (Kift30 pm) IZA X —/L & OFFET TIOA WA S ET-bOEHH L7z, A
#1070 mg & L —H—FEFATE 57-11 M OWEEE 2 mL 2IRG SE1-%., 7 4V Z —(F&E
OB &2 W TR0 BEC X0 e & FREAIO5REZ U, vy BRIEZ TR (Ky) &K
Wiz, WEERTITHHE OHEEEEE A 1 M NaOH (2 & 2 i & CikiE L=,

ER] vasEfhH . B 3 2 Py

RF I < [ERA S BV T STwto% 105 — . .

TIOA DFIEHZ W5 LB L2 25 LIND ot .
R CHIH T ICE LT\ 5 2 & Ao " .
7. E7o. TIOA I, MBI A < 72 % 10°r *t 1
L. DE. K AESCEIN LT, K AEOER: o 10°F o . Sy
WA KT OV T RE Fig 1ie £ 0] . V)
T, 20777 R0 EBIRENE N o e ]
% & Zr, HE ORaA A HAbmslihkizg < & e
T2 b, T RCOEBRE B 6 8 10 2

T Zr D Kd1ﬁ WX HE IZHERRZ WD L, HCI concentration / M

YA BERIT Zr D FNERETHH Z &35y Fig. 1. Variation of the distribution coefficients
Mol W, BRI ERB T 2245 of ¥Zr and '"PHf as a function of the HCI

DGR D, RE RERIZHE L2 RBRRMM DM concentration at the constant TIOA concentration
AEfTo72, 0f 0.10 M.

Extraction of Zr and Hf in TIOA/HCI system for online batch extraction of Rf with the resin
A. Kino, Y. Komori, Y. Kikutani, T. Yokokita, Y. Kasamatsu, N. Takahashi, T. Yoshimura, and A.
Shinohara
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Moéssbauer absorption anomaly of gamma radiation via nuclear level
11P28 anticrossing in FePSe; single crystal and powder sample

(lFac. of Edu., Shinshu Univ., °Grad. School of Edu., Shinshu Univ.)

O H.Muramatsu', S.Nakajoz, S.Mochizuki', S.Horinouchi', H.Suzuki',

K.Nagata®, and K.Nakagami’

Introduction We have already reported the first steps towards a proof-of-principle experiment,
demonstrating electromagnetically induced transparency (EIT) with gamma radiation for the
Mossbauer effect in the mineral siderite FeCOj; using the level-crossing technique[1]. We have tried
to seek other candidates for absorbers possible to use in the same type of experiment. Recently, we
have successfully synthesized small flakes of single crystal of FePSe;. In this report, our attention will
be focused on the problem whether FePSe; can be an appropriate absorber for EIT experiments or not.
Experimental FePSe; was synthesized by solid phase reaction in the vacuum-shielded tube (Vycol
glass tube) including the mixture of stoichiometric amounts of high-purity elements, for 1 month.
The single crystal of FePSe; was obtained with a dimension of 3mm x 3mm. The experiments were
performed by using a conventional Mdssbauer setup, including a source of gamma radiation (*’CoRh),
an absorber of FePSe;. The absorber FePSe; is antiferromagnetic below Néel temperature(7x=123K),
which means that the hyperfine field can be varied by changing the temperature. The Mossbauer
spectra were recorded in the temperature range from 16K to 300K, extensively.

Results and discussion A strong temperature-dependent internal magnetic field parallel to the
EFG-axis in the single crystal

allows for crossings in the

nuclear level structure of *’Fe.

Absorption (%)
2
Absorption (%)

Besides the magnetic
hyperfine field, the Fe**
nucleus in the crystal is -}

subjected to a large axially TR T : : . o e

’ v (mumls) * v (murn/s) ’
symmetric EFG, which results FIG.1. Méssbauer spectra taken with FePSe; powder absorber

. t t 4 left) and 16.7K (right).
in a well-resolved quadrupole at room temperature (left) and 16.7K (right)

doublet. (See FIG.1,left) At the level-crossing temperature (71 c), around 30K in the present case, two
states of |[=3/2, m=-3/2) and |[=3/2, m=1/2) closely approach each other, and cross and are mixed.
Then, two lines, (mg=-1/2<>m.=-3/2) and (mg=-1/2<>m,~=1/2), merge into one single line in the
Mossbauer spectrum. A typical spectrum around this level-crossing region is depicted in FIG.1 (right).
It should be noted that when the gamma photon is incident along the crystal axis of a single crystal,
only four lines among six lines expected from Zeeman interaction could be observed. The obvious
deficit in absorption at colliding peaks might be explained as an interference of the two transition
amplitudes corresponding to the two lines having the same energy and fulfilling the EIT regime.

For the powder sample of FePSes;, the observed spectra below Néel temperature showed a full
magnetic hyperfine pattern with 6 absorption lines. Below T\, the absorption line that corresponds
to mg=1/2<>m.,=1/2 transition was observed to be not a singlet but a doublet, though not a doublet at
enough higher temperatures than 77 c. So we conclusively considered that when two nuclear levels
cross and are mixed, two newly generated eigenstates repelling each other could be observed
experimentally under a certain situation.

Ref.[1] R. Coussement, Y. Rostovtsev, J. Odeurs, G. Neyens, H. Muramatsu, S. Gheysen, R. Callens, K. Vyvey, G.
Kozyreff, P. Mandel, R. Shakhmuratov, and O. Kocharovskaya, Phys. Rev. Lett. 89, No.10, 107601-1~4 (2002).
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P ARANG T — BT K B KBE K kimzeyite DFFEHT
P24 (RBRORBEER !, KBR RI & 2, Eim a4k, LR E AR Y O kg
so— ' FERREL 2, JINEHED S, L)k

[I1ZC®IiZ] KimzeyitelECas(Zr,Ti)y(Si,ALFe™);0,, & W 5 fE% & FF>, gametfHIZIE T2 7 1 ki
HTh D, GarnetFHIFAR % ZRBREHFICEBW T, JHHOWE & O TA 4 RIS ZIZ L A
S STHFICLETH LD, BMEREEY Z P LS+ 204 Ee T AP —L LT
FIRT 2 Z LGS LTV 5, Kimzeyitel XX D X 5 2t&E 2 FH ., YEB X ORZY A MIkkx
REBNERTE DD, AT T4 =L LTHFHSIN TV D, Kimzeyite OF|H D 7=
DITIE, FEmEE DR ZEMEE LA LN TINEND D, £ 2T, AMETIE, Bk
7R Dkimzeyite & KEVE L L. £ 6 OB RXERIEITE (XRD) 12 X 2 fdatEE i, ¥
L O'Mossbauersh HIEIZ K D FeDIREBIENT 21T 70\, RHIZEM#EEIC O W THRE 2N 72
DTHET 2,

[ 5252 ] Kimzeyite #EHT Fe/[Fe+Al|D % 0% 5 100%E T 10% 922k &, 600°C, 1000atm
DLEMETKEARK LT-, Kimzeyite H 0 Fe DIRREZMDT-HDIZRh 2~ h U » 7 2L L7z Co
ZARRIR & LC Mossbauer A7 MLV ZERITE L, G727 —% OfENT/N D, Fe OIREDFEAM
EAT7e o7, AEIOMEEIL XRD (2 X 0 FHM L 7=,

[HE R & 55R] 11T X912, kimzeyite ([IZE&BEN E5HT D 3 OV A N FAET D, Ca
MWEETDHXIA M, Zr ETi REREETDY VA FE FeSLAl R ENEHTDLZV A M Th
%, %212 Fe/[Fe+Al]=50%D kimzeyite 0D A AN T — 27 M LA 5RT, fRATORER. Fe IIA
kOEEYA N THD Z A N (WA A ) DAMNZ, ZroEEYA S ThH Y A~ U\m
KA R) ICHHEHINTWAZERHA L, Al OFIEREL DIV, Fe XY 1 MZ
RSN DEM RS 72D 2 E B LT/ 572, Fe/[FetAl=100%D & XX, Fe X Z 1 +D
% A U723, Fe/[Fe+All=50%D & EiX, Fe 1X Z A N 77.4%. Y ¥ A BMIT 22.6%H3 3B &
N7z, XRD X Y. Fe/[FetAllZZAb SHETHRKFERMB LML TRE L, A 4 B&EN zr*>
Fe'>AP"TH5H Z L6, Fe BNAKRY A MIBEIT S5 Z & THRIEOELZMIE L, &L RE
ESHD LRI TND I ERRBINT,

Al, Fe, Si

(Z-site)

FEBE(%)

0.50 nm

7 S (mm/s)
1 Kimzeyite O it 2 Kimzeyite D A AT T — AT [L

(Fe/[Fe+Al]=50%)

Analysis of properties of hydrothermal synthesized kimzeyite by Mossbauer spectroscopy.
KAMIJYO, R., SAITO, T., KAWASE, M., YAMAKAWA, J.
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] BNLVT 4 U U SEEEDOBEREBIRD Fe-57 A ANT T — AT F L
P25 I RHE !, BAKE? OEfE L', My 3|2 fifgk?

RIS FE L TH ER & U CHEE T & W B SCIR TR BE T O E TIRRECHE & O BF
DT, BRSO A AN T —RENT /b TE . i, KIROFHEL+HTL
DMFIET X Z2UVMEFEFEIC DWW CHEEIRIE D A AR 7 —REE (TR 1-DT, FHi-iclE-7-
ARSI OB N ORI GO THRET H.

mJR Al Fe OARLT ¢ U o SERITAWER AT LEEE O SUS TR & L CHELBE
W, [Fe"(TMP)F,] @ 1 - LIK[Fe(TMP)F,] A3 [Fe' (TMP)F,] & [Fe(TMP-)E,] D W ¢4 />
ZH O T D DICEREIT /> 72, [Fe(TMP-)(ClOy),] (I) Y7 rnwu X% (DCM)
TRIRIZ 193 K T BuyNF O A ¥ J —)VIRiREINZ T T& 6% Ffi% 'H NMR & UV-Vis A7
MU BRRELIZE 25, [F'(TMPYRIBNERT S B2 6. 22T 193 K TR L
FOSHSIR Z i S®T 77 K T TFe A AN T —227 "V ZRIE L, [Fe"™(TMP)F, ]34 H%
THZ LEMmR L. Y

[EER] A EIER L7 S A E A o e L % [

Fig. 1 (ZR¢. MAMEEOZDIZ, 2otk E‘ ®
1% SUS303 TTETW5DH. AIEODOHFRIZ ¢ 11 ﬁ‘ﬂ Jray
mm ORBZENTEY, @»H In VA7 —@ S
=L LTEE 50 pm O7 VIO L E HJ;—J;T @
LEOEFXVTHEZTARLE LTS, REHA BEEEE)

", HLOONPGT I YW TAND X . . .
. . o R . e ..., Fig. 1 Drawing of cell for frozen solution
INT7>TEY, ZORL In =V TR D TEE

THEIICR-oTWSD., HEIZEL TIE, 193 K Tkt 100 g

WK & B /VICAN, REEFERTHESE TG, TRA7

=MD TAFAL Yy NMOZHWTES L. 3k 95

RO OE S X 5 mm (950 uL) TH 5. EEFEZETe

VR y BROFELIBWINA K E < 725 DT, #lziX DCM 2]

WIEORETIZ, JEE 15 mm O ARKE 3 Kk

AUBHAIR 200 uL 2 AFRLTHIE L2, Wit b HIlE T, g 95

TFe M (99%) &% FW =3k & V7=, ~

[fER] 1BIVLICIEEL 2 YEDF % 193 K TN %0

Z T2 HAEEIR D AT NV Fig. 2 12T, FaEMZ5 100%%:1% '

AT T 121X 3 FEO Fe" (bFMMAFEL TV D (a). 1 :

BRO FEAMADE 2 BiorLie, TR I BRI % L

oy Fe" LR THD (b). 2 MEMZDE 1 KA i
FERY, T O b ERERRE T2, F L ) T R | S S
ThHIEBHRENE (). HsTAARTT—hb .

b 1 FRRICIRFe(TMP)F I3 AL T ¢ U o BSR(E ST Fig. 2 >’Fe Mossbauer spectra of
Z VN E TR [Fe(TMP)F,] Th 5 Z L bz, frozen solution state.

1. Ikezaki, A.; Takahashi, M.; Nakamura, M., Dalton Trans., in press (DOI: 10.1039/cldt10561b).

Iron-57 Mossbauer spectra of iron-porphyrin complexes in frozen solution state.
TAKAHASHI, M.; IKEZAKI, A.; NAKAMURA, M.
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P26 AANG T —HHEER WX T2 A "N~ v B
Lay,CagsMn,_Fe, 03(02=x=1)DBHHIEHIE
(BIRKFEER L AR KRS &R KFET Y O Kt ' 86K s,
VA Nt dEm BET L R B

[IZC®Iiz]

a7 AHA N~ T R E)(AMNO;) 8 B R SIRHTIF(CMR) & 7~ L | BREMER B}
ELTOIEHOBEND KWITIEH SN THAMETH D, € 2T, Fx OIATHIETIL,
Z DB D—>T&H % Lag,CaosMnO; DERERLIT FNLE T OIS DE WM E 15 5 72012,
BEAMBEZAWT A 1 MBI 2B &2 IE L2 AR T, SNBSS 2 1
HSEFTIZ OBEARKD Mn B A MBI DIEHREGDH7-DIT, Fe kkx 2EIE6 T R—
7" L7z Lag,CapsMn, Fe,05(02=x=1)Z & L, A AT T —03543E% T Mn 1 MZE
VT % RS 2 I E LT,

[5285r]

FEFD Lag,CagsMn;,Fe,05(0.2=x=1)IZLL T DEFH I TE R L7z, FEND La,05, CaCOs,
MnO,, Fe,0; & Mk ®fffE L CHmIliEa L. 1273 K THREBERE L7z, £ 0%, (RBER e 2
FONES L, SEAIR L C 1473 K THERE L7z, B LT3 UBHI R X BRETEIC L > THRY
DFGEEHIEIZ 72 > TWD Z L ZER Lo, A AT T =43 GHIE T BIRHEE I KL D1k
DB BEZTT L, BIRTOTNEND A ANRT T =27 MUIEIT 5 Fe DIREERF %
[ Ry
[ 2R]

Fig. 1 ([ZEIRIZHIT D Lag;CagsMnggFeg,0; D A AN T —ARY MV ERT, ZDARY
MZ DWW TR SR S 2 BEETIC DD T Ly NERELTT 4 v T 4 v 7 54T
- 72(FWHM=0.387(13) mm/s, 1S=0.355(4) mm/s, QS=0.300(8) mm/s), Fe % 40% F— 7" L 7=k
BHZOWT Y Fig. 1 EIERIEREEZ A
7 MvEISTZD Fe & 60%. 80%. 100.0J
100% R —7" L7=30EHZ 2T Fig.
1 L8R AT MUZHET Ly B
72T Tl < BERAT RS & b
HE—IBRE LN, ZAUTEEHZ 085 —
%THFe D R—7EEESHEZZ
LIz ko T, BB O RS % R o T T
TEEEENEN LI EEZREL velocity(mms)

TWA, RAX—RBEFTIX., Zi1b Fig. 1. Mssbauer spectrum of Lag ;Cag3MnggFey,0;3
DAY K LD Fe DIERLFIEIZD measured at room temperature.
WD

(&% k]

[1]W. Sato, N. Ochi, A. Taniguchi, T. Terai, T. Kakeshita, A. Shinohara, and Y. Ohkubo, J. Nucl.
Radiochem. Sci. 8, 89 (2007).

99.5 o

99.0 o

transmission(%)

98.0 —

Hyperfine fields of perovskite manganite La,;Cao3Mn; Fe,03(0.2=x=1) measured by Mdssbauer

spectroscopy
MINAM]I, D., SUZUKI, T., KOMATSUDA, S., KUBOTA, T., SATO, W.
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P27 ZnO D J[FTFHI RS 2 SRR RS D 2
(GIRAKPEEKRY, HIEREFEE L ©RAKHET Y OPbE &1
NS HETDHIN Y, REEEGERER 2, KM #h 2 g

LU o] BLHESN(ZnO) T, ITEEARE L CORAPMEFEINR W EIME TH D, Rl
W R —7 SN HEROBRIEMEIL, NP OREPIRE R X OB AEIC X » TS
% DT, ZDOHID T2 DIII RN HD DA MR THEENEZA ST HLERND D,
FATIRIEIC BT Med(«""n)E T e —7 L35 y BIEEMAMBI(PAC)HEIZ L 0 . ATERHY)
LT r—TDh% R—=7LIEHR ZnO ikt & . v —712Mx 2~ 7 v & In(FE RI)
 F—7 LR Bo R a2 e L0, 2o ik, 2 BT e — TR EIC BT HES
FELORE S EIGEWVHBFE LT, AFETIE. ZORTEOEL & Rl K—7 120
%ﬁéﬂé’kﬁ*%%:%ﬁéhé%%ﬁ%&@@@@ﬁﬁ%ﬁ&é’&%E%&Lto
ZDTHIT, R ZnO FREHI R %2 BE L TR+ X2 BERIICER S, ToREs
m&wdﬁm7m 7% H\ 7z PAC JIlE T2,

[5EB%] ZnO #y>K(undoped ZnO)F L TV, Zn (2% LR %%kt 0.5% D In(FE RI)% ZnO ¥y RN
Z T2 #RBH0.5 at.% In-doped ZnO) & N ZNEEAIL L, 1273 K T3 FFEIEAL 72, £hEh
®ﬁﬂK”T%JWM@k%WW%ﬁTLt% 1373 K CTHESL L 7' e — 7 i@ S d 7, =
z%%@/\"l/y N L CRHIEEICEZE AL, JALRFE OLEEmEt v ¥ — ORI
PN SIANE: %ﬁkﬁ%m%ﬁ%ﬁsﬁ%%%btazMW'xm&wo_n%®ﬁﬂ%4
FRHEIZ LD | S| KN T 1000 K THIE L, ZOHFOEIRICE L CHIE L,

[#55] Fig. 1 (ZSHRIBE Al(a) & FRE# (D) undoped 02
700 3L & S CHIE L 72 PAC 250 M E 7T RS o) (@)
B ORBHZ DWW T, FREAT & (AR 8 5 Y FEAR ) 3 2%
RO LA BT, mmmﬂmo A O R i
BRI R o e o7, BBEHIC X 288 L U CIRnieE
@ﬁﬁﬂﬁ%ﬂﬁo;@ﬂﬁiWMME¢’Eﬁbk
T, JBAEEOGAADIENY 72 67 b i aaiEE O &
L CIBITE %, 0.5 at.% In-doped ZnO (22T & [FAlE
12, IEME OLA L AR TEBEEROZ(ITR LT,
FEDFEDHNBER SN,

VL EDFE RS In D F—F12 X % ZnO O JRFTH 0%
{LIRE TF-R-C I B O R o BRI TR+ 2 X 9 ik T
Klfa & OBEHEMEN /NS W ENgho Tz,

[éj%%jcﬁgjj(] 0 5I0 1(')0 .15'0 2(')0 25'0 300

) , ] Time (ns)
[1] W. Sato, Y. Itsuki, S. Morimoto, H. Susuki, S. Nasu, Fig. 1. PAC spectra of 'Cd(—""In)

A. Shinohara, and Y. Ohkubo: Phys. Rev. B 78, 045319 (2008). embedded in undoped ZnO at room
temperature.  The samples were

measured (a) before and (b) after
radiation irradiation.

Effect of radiation irradiation on local fields in ZnO
TOGIMITSU, T., KOMATSUDA, S., HIROSE, K., OHTSUKI, T., SATO, W.
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1P ZnO H Fe i B < OB &
28 (S RBraRY, HILREFIEE? RO, & KRFETY
OfAEM ', KHE) 2, SEs’ BBl °, ik

[IZUDIC] SRR ERIIE OB & A O 2F A Ul mts et B 2 E 0
m#xt/%m 72® TIHCHHR INTWD, FHERTH D ZnO ITB W T HIRE DR
BEWMUT-5GE, SEREMEERIZR D RN H D L ORENR SN TWVAH R, =Hilk
%M@@%ﬁﬁéxﬁ%tﬁi%% X533 > TR, ZnO D SRR FRRENE 2% - 725k I
Zn0 12 Mn O E— L EFHIABTEI A AN T —3 e ETHE LERERSH H[1], £2 T
IRERIRRBAEOEIR E LT —AMBEN K> TERT KA RENRET SN TNDER, £D
BEAAIZOWTHRAIT—E L T\ e, & 2 CARBFFE Tl Fe 2N L7z ZnO (2K #i % FRA
L CERMICK R EIEY . BEORTE CREVE XA 2T 7 — 50 ETHIE L, BT K
DR L 2 BB BLOF B Z2 7,

[ 28R ] I&/~»$szw%£k&mmh@mo%mzﬁﬁboomﬁﬁéz&?%
Eb\ﬁﬁﬁﬂ@%mmt@ﬁﬁbto:h%% [Z LT, YCo MHE & V2 A AR T —
IIHIETHE LT, T0%, Zoika HniEE ﬁ%fﬂb HAL KB Ot v
H—DIEINELRIZ LY 20MeV (I L7281 & N a AR Y T CORAE S = Hl Bk
SR AR L7215, [FREIC A AR 77— lE 51T - 7=,

Fio, ERREFBEOFIETAK L7z » MROBEHT, KIKKFEW BRIt & —IZ
BWTYO B =2 EBH Lcth, A AT T =3B THIE LT,

B D Fe DL RITHE XBREIPTHIE 21T 5 2 & TR L7,

[FEHR]  BR XEREPTHE O#E R LN O Fe (X ZnFe,04 D& L & > T D Z EAVR
I, Zn & Fe OJRFH¥tb 4 982 & L7 ]
B H B U FR D BRI D A AN 7 — mfh” ’| V"

22y MR ISR Ui, B 52 R : | L L]
FUTERICO R DK R TE o
72720, ZZTIEF T Ly b1 OETRBD
HDOE LTI 4w b Uiz, HlEE RO A
A a4+ AL, Zn & Fe OFEF#H%
90:10 & L 723K CIL, HlEh U & RS9 5
AT QS 13 0.42(1) mm/s, FREFT 13 0.40(1) mm/s
Th Y ZDOELDNEAFFNTE > 72, ZhiZ
% LT, Zn & Fe DJRFEILAS 98:2 OFLET
%, QS AME AT 0.47(3) mm/s. MREIE
0.37(2) mm/s & BBEHNZ L2 ZER R STz, K

Transmission (%)

Transmission (%)

%\éigf i Fe O E] ﬁi CI: ﬁﬁﬁ‘ﬁﬁgﬁf@%ﬁ’iﬂ ! Velucit;?(mm/s) !
DWTikam d Do X 1. Fe ¥/ ZnO (Zn:Fe=98:2)™
[1] G. Weyer et al., J. Appl. Phys. 102, 113915 (2007). B R R R (2) & BT (D)

DRAANGT — AT kL
Observation of hyperfine fields at impurity Fe sites in ZnO
SUZUKI, T., OHTSUKI, T., KASAMATSU, Y., TAKAHASHI, N., SATO, W.
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Intensity

vru~xY U LNEMREORABKRRIIBI S I a4 v E
1P29 BIRIE DL F 53R

(BORBEE ! EBS B O 2 AT, S i HOMER & ', e

FHEZ 3, ARFEER 2, Afa s | SRR 4, BACKE?, Sl =

WA ReAES BEE!

[IZUDIZ] AI=a2FITEFEFEREFIUEZ S Y I 2 VRTFE2ERT 5, ADI 2
T U BKBEEZTLH TRNOKEBIR T~ Ll SR, LFEREE PN E RO I 24
KEZBRFELTHFRNZEIEED, FFIZIEPO IV EWR A ~E I 240V NEET L2 &0
HONTOVD(L 2 A4 U HiBIRR), REBRTIL, I 242 OB ORI o 1 OffIEDE N
MWED XD R BEZ T HNETRDTDIT, KEEZGTHT(CHg » CeHipp) & & E 720051
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Molecular effects of the muon transfer process in the mixture solution of cyclohexane and carbon
tetrachloride.
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