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Radiochemical Analysis of Fission and Neutron Activation Products released from the Fukushima
Daiichi Nuclear Power Plant Accident (2)
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Environmental behavior of Cs-137 from Fukushima Daiichi Nuclear Power Plant accident
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Change in the transport media of radionuclide in aerosol phase derived from the Fukushima accident
KANEYASU, N., OHASHI, H., SUZUKI, F., OKUDA. T., IKEMORI, F.
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Measurement of radioactive strontium in environmental samples from Fukushima nuclear
power plant accident using liquid scintillation counter
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Figure 2. IP image of leached filters.
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Figure 1. IP image of air filters

Study on chemical condition of transported radioactive materials from the Fukushima Daiichi Nuclear
Power Plant accident.
SUEKI, K., HANDA, K.
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BED O IEE MR GO TR Z1TO 2 LN TE DHREN D 5, 1R 2 L7z At
WK %155 12 O RAEEC B LTIk DIPE[1]& MIBK[2]72 & ~DOHIH A EHE STV 508,
Z DAL EN IO E RSN, 2 TANZETIE. KIRKREEW e o & —
IZBWT a B — 2% V7= *Bi(a, 3n)"°At it B A BB ERE D 2 5 2 s g
IZB VT Li B =A% A7 "™Pb('Li, xn) At SUGIZ X 0 y BHEERECTH 5 T A8 8.1h)
ERYE L, X —7 v DO At O RSy EEE AR ORE 21T o 7,

[3£8r]

*®Bi(a, 3n)*"°At 5t Tl ALTE(E & 2.69 mg/em?)iZ 0.86—0.98 mg/em® DJE X TEZERE LT
Bi #Z1)% VY, KEKFAEWEA e > Z —I2T 40MeV D o B — A% 1.2—1.4pA OFEE T
PR L C 2NAt 28U3E L7, ™Pb(Li, xn)*'°At & TlE Al fE0E & 2.69 mg/em’)IZ 0.62—0.72
mg/em’ OJE X THEZEZ7%E L7z Pb % V., BHARF I EBRRE D & 7 BZINEERIC
T 50MeV @ 'Li B'— A% 130—150nA DFRE CRRET L T At 2 85E L7,

HRSI % D Z — 4 k% 4mL @ 6M HNO; IZ¥f# L C 18mL @ 1M % 7213 8M HCl 2 h1 2 7% .
80mL O HAI(DIPE, MIBK, kLT NZAIZ TS5 oEHRE 5 LT At OEBHMH 21T -7,
WFE 43 EfE L C oy BRANE 2470 20At D43 BL (D) & R D 7o, i O AR A 10mL 7045 Er
L. [F{EFED 0.25—8.0M NaOH ZHNz, 5 iR E 5 L CKME~OMMH 217 >72, FT<
A 2 2B L C oy ARSI L Wil R A RO T,

[#55] Table 1. Distribution ratio of *'’At
OAt DAYECHIZ DUV T Table 112773, DIPE, MIBK DIPE (IMHCI) 0.6
IR LT At IR L < SN =b oo, R 2k DIPE (SMHCI) 40
L Tl & 7227 -> 72 (MIBK > DIPE > h L= ), &% MIBK >1.7X10?
7= HCHEEDEWNZ LY At OSEIZ HIEWV R R 61 toluene 49x10*
2o AHARD D OWHIHIZE L CTIX Fig. 11TR L7, 100 -
l.‘/}‘—-l\
- > 3 \\E =% N = £ I. _
Z 2T DIPE & MIBK TEZLHZEER RS, %3(. T -
DIPE Tl 75%LL LW EN G o=, —FH  £% Ay
R R o Eé 0% W ' —=—DIPE(1IM HC1)
MIBK CiX NaOH O EIZ B L TN Em< 72 F / i e DIPEGM HCD 1]
. e -
DAEM N R BTz, 4 | — & —MIBK
0 T —t— T T T T
[&%& Tk o 1 2 3 4 5 & 7 8
Concentration of NaOH/M
[1] C.Zona et.al., J.Radioanal. Nucl. Chem., 276 (2008) 819. Fig. 1. Back-extraction with NaOH

[2] D.Nayak et.al., Radiochim. Acta, 91 (2003) 159.

Wet separation with solvent extraction of astatine isotopes in the synthesis process for nuclear
medicine.

MAEDA, E., YAMADA, N., YOKOYAMA, A., TANIGUCHI, T., WASHIYAMA, K., AMANO, R.,
NISHINAKA, I., TAKAHASHI, N., KASAMATSU, Y.




HEHHE At D~ 7 ARN A

(IR RESELRAE ' SURFE L KICRPEER °, R s it . Jir

IR E— A5 ) OBIL=EE ' BET . REF R BIILBE ., Sk
R AR AL ERUE S, W —B Y BORZEZ . RARTnEE®
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[#Z] aHAD O L > TH D At (7 AZF 211, 3 7.2h) 1% 6.79 MeV @ o Hit %
BT 5, ST o BROMRRNRRR T 55-70 um & < ¥ LET 13 97 keV/um TH 5 7=
D, BEF OO TRFT R IRRCHEREME O B ATERE~OMEIS A G STV D, &
ZOBRIIMEGE AR L CRE T A THY, ENTOREBS LORA R LA
PHINTWD, AtIEINAr T VIR LR bEBIREE LA L TWD, TOTDEEY:
THIH ST B RIEO Bttt 3 v 3 & R UL 2 ACEERRIEH LT, b iz =
U BN S TRN T S NG < RIEVEDME, L7223 > T At & AWV Chai e A AR
HEEAT D 1202 At ZREIERT DB RTH D, —FH, KN THEE»SIX TN
At (I3 AMRR SRR D EEMRRICOMT 2720, TORELETLZ L LEETHD,
%:ﬁﬁﬁ%?mwmﬁﬁﬁmé%#%@%btAxﬂk@ia_Aﬁ¢5®ﬁ%£ﬁ¢5
DI AL O RY E RS L2 B D AtEED N L ——EilE~ 7 ACBE L,
VWXWWT®M®%%@ B2 FRAE LT,
[3Br] KIKZEEMBEIZEE % — K-T0 AVEY A 7 1 b e bR SN 540MeVD o
E— A& Bid BT L. 2 Bi(a, 2n)*"'At, *Bi(a, 3n) 2PAtEUGIT & 0 2AL MOAL AR RS LT,
F 72 B A JWFFE B RS 2 o 5 DN B AR S A LiE — A 2 P& BRI FRET L |
“WWUJ#“mmﬁm’i@mm”%%%Lbko%%%@%ﬁ%%éﬁk%74/h~
TRAMIERRICREDIR Y . T OBEADBEEIC T AL AR BE L AEPRRHK I L
TREHARIR & L, Z oA 2OAt b L — W —I&iE & Balb/c R IfEME~ 7 212 5L, 1,3,6, 12,
2AMFRIR A U, ik, Pk, B0, B3Rk A R Us, W ECEHIRE B Nal(T) > v
FlL—a sy Z—THAtDOXER B NS AD vy B2 HIE L. SRk O At BB E
F(%ID/g) & KT,
[ B B & & 2] *”Bia2n)"At, | 1000
*Bi(,3n)* At 72 5 ONZ ™Pb('Li, xn)*'" *°At | 140.00 T w1y wzn weh m1oh w24
B TR U7z 2YAL 2OA TR ICEIRE O | 12000 .
N &R LTz, 100.00
¢’&5éﬂkmi&51ﬁﬁ?ﬁm 80.00
U 7= 4 C DI TR S, R i,
ﬁ\ﬁﬁﬁ“@%ﬁﬂm<\%®ﬁ@ﬁﬁ
1% 10%ID/g LA F OBGAF Z o LT, K

40.00

20.00

0.00

F"ﬁ EI D VC Eﬁﬂ(ﬂﬁl\@%*izpﬂi %) =] < j:X Q_}a@"\p}g’jb&.\q\e‘a &rc \5‘{%@ a:f}&) é&q‘fz#@g}o@?&&ﬁ'@
H4% 12 B TI3K9 120%ID/g D BUASR 475 M @%&“”Q*

Lto X o T At DHEEBALE WD O EHE L 7=
Graid, IR~ OERB LT 2 Z &2 Fig. Biodistribution of [*''At] astatide in mice.

EE“C“X?JZO EEZLND,

Biodistribution of *'' At astatide in mice

WASHIYAMA, K., LI, K., AMANO, R., YOKOYAMA, A., TAKAHASHI, N., NAKAI, K.,
KASAMATSU, Y., SHINOHARA, A., NISHINAKA, I., MAKII, H., HASHIMOTO, K..



N A BEHRIAIR I ET 72 At-21 1 i3 T X BERR SR DO ARk

R IR o — o | R MR R ° BB R > FHERE Y
OEnfsert ' dh—8 2 IhlHE— 1 BAmE | Sukre ® Rz
A [ B

1B04

(2] oBHEREIIEORRERDEZEHESZ b, BEHEEZ AN~ HFEL T
BEDEBEIRET 5 NABSIEE~OF AN HFEI N TS, ZOFTH At211 1, $
BEHA72 AMREICHE L TV A, BOBISHEE RS Z & e a v L FEEL oS ke

A[HECH D Z L7 EORHEN D, WRBERHBIBE~ORANHIFRE ST D o B HIEERE T
bb, ERIEETT RI2E, SAMRSROICEET 2ZFMICH L CEWEEE R
LONRHY, ZDOLIRRNT T RIZ A2 BAZHT D2 ENTERIE, BAERTSGE LEEN
FBERERICRIHAT 2 Z LN TE D, T2 T, AEE T, At211 ERAREHTF R
OEFEEZAE LT, ZOEBBREL LTRTF FOBRYTFTh o AtERT I / Bk
DEFRRNZ DWW TR LT,

[FEBr] At IR T OE Y o7 LIRS 2k Cllds L7-, "™Pb Y —47 » hMZ
MeV O 'Li*E— L% BHET D 2 L TAt ZAERS T, Z0O%, 650 °C TEVT 5 LT
&=/ 1 mL FZEMRL7[1], AR T == V7 T =B8RI, 72207 9=
FHIEEFE LT 2 BEORERIGEIT - 7214, m%ﬁfTTExL)f%wxf&ﬁméﬁé

Z & TER LI [21(K), At FEPOG I CH\ Ill U
1%Mﬁﬁﬁi&/~w%ﬁ¢ &m — :1

H;N COZH H,N™ "COyH BocHN™ "CO,Me
}if‘i@{q‘ﬁz@——%% HAX L/ /& oo )( Yield 70% Yield 77%
B AR ) — =20 1OEEER “”(}1 Ijl
ffﬂql/\f%%ymv ]\7:7‘74»— BocHN CO,Me BocHN™ "CO,Me

(TLC) L CREE L7, TLC % 4 HREA

A=V T T LU= RNIEVE R L o _

B A TA A= T T T A Db, Chiom . ) (S, AP, e, N ot () A, Chioram or NCS,
BAS)ZFIVCERIL L=, Aoz oot

i 7 B R A L L7 B AtE#ET I BHEEOS R

(3R] AT = =17 7 =FEEIEL. BHEFEEDHIGE 31%4 27 v 7)) TER LT,
LA #IT 'H NMR 5 X OVESIMS (2 XY [FIE Lz, BMEAITEE T CIERSUG 21TV RGTE
RIZHOWT TLC oM & T o 72fER. RE= 0B X072 fHTIZ At D AR > M 2RER L72, At
&P DL FAIMEE 2~ T T-131CERET 8.0 B) % VW TRISH M TIER S 24T - 7o R Rf =
0.72 FHEIZ 1-131 D AR v R R3F LI, 22—/ FETH Rf = 0.72 fHIIC AR AR L
ZEMDL RE=072 LD At ARy MIAUERT I/ BFEERTHDL Z & A L=, BAS
RV D, AT 95% Th -T2, UL EDORERND, AX—T A ¥ F UK
L0 AERT 2 BERVERECERTEDLZENHLNE 25T,

[2%30k]

(1] PEP &, &5 56 [m bR w2 1B01, 2012. [2] D. S. Wilbur et al., Bioconjugate Chem., 1993, 4,
574-580.

Yield 58% Yield >95%

Synthesis of At-211 labeled amino acid derivative for radionuclide therapy
WATANABE, S., NISHINAKA, 1., HASHIMOTO, K., YAMADA K., MAKII, H., HANAOKA, H.,
ISHIOKAN. S..



BESNTFES RO vEZ0 5 » MANEREDOKRE

1B0S (BRBE « =) O, BEEE L, (BORPE « B @i, (BORPE - ) gk
oL, AR T MUEZ. BEESEE R, TWIEA (BoRRe - B REUE, (R
B« =) HTERIA

[B]2011 43 A 11 BIZRE L RAARKREX & Zhicki RKERIC KV EEE IR 77
FEBORFIFENERLEEZZ T2, ZOFEKLY | KREOKSHEDE DN KT &
Nz BH SIS E O CTH 9 7 F# 131 1SR SN D AGHE I o B3R EN &
7o, JREPAICIEE L, Fo. ARNICERVIAEND & FRIRICRERICER A E ., R4
~PEESHICK VY, 2O X RI EDNDEBREBDOF THAEMRIZE > T b A EREM
D—DThHbHEZZHILTWND,

HEE = 7 FOAERNTOFRIB~OI Y AT, EHFEI VFROBRICEIY T v s
THIENHEKD, UL, EERNTORSHE S vEOBESCHIRIRT 2 v ZizonT, &
DEAILTT, COREODREZHRGTHZ LT, LIRMTH D07 EOFEMIZRRHT
ONWTOHREIRIFEALERIN TR, 22 TAHE, BAIBEEFN2TEERAHND Z &
(280 e = 7 BN AERNICER Y A E N OREM 2 AN ESCRIR R 7 1~ 7 D) R
Erfalt sz L EFHE L,

[FiE] BdtEa oR e LCE, 3 USROS ERNICEDO D> THE T REEETH Y |
RIS 4.18 B & RO E W P 2 Hv2, PTIE PNal & L TRV, Ty FRRIRD A 2
— U T B T, PI-Nal2~3 MBq & 7 v MI#E Lz, £72, IR e v 7 & LTIk
FPENal #2885 L7277 v NOFRIRA A=Y 7847 o 7,

PUNal 5. 1. 7. 24 3 LU 48 iR C PET #4385 L OY MRI #gf4 %217 > 7=, PET &
B L O'PET-MRI & | 388 5 A5 fRAE B K PET 7 A 5 (MIP-100, {3 A& EHtEH) I L ONHPET-MR
HEEE Tz,

[#5R] 7~ FOHURIRO Bif 72l #1525 Z & 3T, Standard Uptake Value (SUV)IL#E5-
24 BERIRRICERRIC/ D Z L 2R LTz, HIRIRZ v v 7 2475727 » b Tk "-Nal OEY
ATMEIHURIR 7 & 7 24T > TORWEE L i L TRV A DME T LTV S B AE BTz,

[EZ22] REFZED S P INal 25 Z 12XV PET IZ LA HES v EOAIRN ToEhbE
BLOHRRT 2 v 7 OEOFHMMNFIRE TH D Z & NRIB I T,

Investigation of radioactive iodine kinetics in rat with nuclear medicine methods

YASUKAZU KANAI TADASHI WATABE, NARUTO TAKAHASHI, HIROAKI KATO, KAYAKO
ISOHASHI, SADAHIRO NAKA, HIROSHI WATABE, EKU SHIMOSEGAWA, ATSUSHI
SHINOHARA, JUN HATAZAWA.



R 2 VW 2 Mo Dl : T v DBy U F 7T Mk

(BRARBHEL ', BRBEEE . IRkt 2 —, LRI 77—~ ) O&EMBERA
HOE N MR IR L MERIE L S IRIR . M 7 RS E 2
ROTR . HATELR . mEYEZ . IR L RIEEE Y /MKIER

LA AT

[#HE] 4 HOEAFERDOBRETIIA A =0 ZEMNES L, ERZWIIR A X 7R 51k
1272 5T %, MRIX PET D Jelintl if 2 BRE U 72 82y B &I TR 238 L T
Wh, ZOFTHELSDEHANSLNTE 7 SPECT IEIZ LD Te-9m v F 75 7 ¢ — D Fikidx
HILK HER L TA A= T 2O 80%LL E& b, ENTIX 1500 Z i 2 2 R T4 -
OfifiZe EO Mkt EOFBEBRAESEICHNOA TN D,

Z D Te-99m M- 2345 < 6 BT, HAEED Mo-99 d B FREEIC L » TiEH LD 23, Mo-99
IR RO BEL T2 b DZMIDHIA L TV D, Z OWRMIKAE L7 RHIE, sk
D JEAHF OIEELRPU AT SIVHGIC R E R RLERE LT TN D,

WEAMEAED RN O HHT 272 DICENTRIET 5 Z L BRETH H, Hx 1T RRRFEZW R
WFget o # — TRt R X — 1 DR K% SO & 2 B+ %2 vy 'Mo(n,2n) Mo X
RIS 2 7 EOBRBIC K L, PMo-"""Tc % il L7z,

[32B2] Mo-99 1T KB KZFEEMBRI G v 2 —D ) YA 71 hr v dvd D 400MeV D
T X B EERA P M- 2 O T Mo(n,2n) Mo S K0 Bl L7z,

112 "Mo-""Te DRLEA % — Spallation

VN D IV o (/= 3 N 400 MeV p beam ]| neutron

LB DT — A% R I'*

18mm D ¥ > X LA BRI Y T

1B06

— Dissolve

Metal Mo target
target

*25&7@'43‘@% %%\éé é_@‘éo Z otron :" —
DYz f%;ﬁﬂﬁk ) ﬁfz“ﬂj E ) Alumina column Tc=99m solution
T ZRE L. [sz%%/ﬁiﬁg—f % Solvent extraction

frofe, AL p (400MeV) 1u A8 HFRITT S 72, 1. 99™Tc op#ilys 2 % — A
FRAHHE T2 — 4~ N % 4 mol/L @ NaOH |Zfi#.

ERRLTeT 7R F U LEAF AT e (MEK) ICHIt L7z, 0% T V0 ) k% 1
HAgE L, FFOVER L7z P"Tc & MEK i~ L7z, MEK ZBUE(L CTAR S 7%, D&
DAEFLAHKIT P Te WD LTz, ZOWRETIROE SV F 777 4 —HOAF LU VKA
R 1 (MDP) 26~ MZINA., *"Te-MDP &R 238 U7z, & BISHRORE SR RN o 32 %
MRERRIZTT v FERWE Y T 7T bati L,

[#5 5] AHBFZE T p (400MeV), Ta ¥ —74
> M A U722 D ™Mo
DH—4> K 1g 720 3MBg/uA-h O
"Mo BMF bz, FK2. [TRT Xy
YFTT AP ELI,

Production of *’Mo with spallation neutron and bone scintigraphy of rat

TAKAHASHI, N., NAKAI K., HAYASHI, Y. SHINOHARA, A., HATAZAWA, J., KANAL Y.,

IKEDA, H., WATABE, K., HORITSUGU, G., NAKAMURA, M., FUKUDA, M., HATANAKA, K.,
MORIKAWA, Y., KOBAYASHI, M., YAMAMOTO, A.

X2, 7y b OBETFTT AN



DFT fHHEIC LD 12-B RA@4-Y° U D)o & o THAE U= RS $51K 0

(LB RBEEE ', JNERKN-BARD?) O& &' 5 &’

[# S 1Mh7E 11 6 D 3d 1% £72 Fe(IDFE AKX singlet (LS)©quintet (HS) DAL > 7 1 A
F—/N—(SCO)ERTAIREMEN BV | B EN N =L 7o TR I 5, 1AV VISR
3o FRLEOBRAZRIC I > TRE, FIZEEY OMEDELZMF D, FxlIe ey oA
ZRAGEANL -2 o H CAERTRBE AR 35 1T D AFSEIC L 0 BRI IE S A B L REBOHIE 217 -
T&E 7o, BRI 12 12-E A (4-E ) L)X 2 (bpa), 7 =A L EL 712 NCX (X =S8, Se,
BH; )% W T 4R FERUSE IR [Fe(bpa)y(NCX), ], [ZZE AL~ D F A s Da O HEIZ L 0 Z4 SCO Big:
WSS ' (Fig. 1), AEIXZORICE T 2 A B UM A B = X 5% DFT O FiE%

WTRRRT L7,  Guest-free Enclathrated
— € grr s

[GHH] £ TORAEICBNTT BT L “ORCA
2827 B\, 7T AX—ETFLTERMBED -
9 5 SR [Fe(bpa)s(NCX),] & 5t 5 & LT-, HrE
i AL FH I meta-GGA JLEA%T&H 5 TPSS % H

\ N N z _ \‘ﬂj: AJ‘f_fl; | 8 O i 1;«3 I - | g%
AN j%kljewti)n B2 LY Xeray %}%ﬁu* ELT SCO-OFF ¢ SCO.ON 3
AREH R AT 572, F72 Xeray #8056 & AT KB Fig. 1 SCO system of [Fe(bpap(NCS)]n.

T HT2OIZ, Fe lZBif LT D NCX OENZAR Fe 2 L CHNAWEH Y 00 “HAIC
AL & it L 7=, single point 3151Z1E Reiher 512 X % SCO $EKRDFHRIZwH L 7245 FE LB L
B3LYP*% Fu 7= * | JLJERIEIT Fe (2 CP(PPP). S, N (2 TZVP, C, H (2 SV(P)% V>, resolution
of the identity (RI) ¥TEliZ X % SCF #H &1T-7-,

[FE 5 & E52] £9° SCO # L = & 7220 A (Guest-free) & 2 Z 475 (Enclathrated)  X-ray[HS] &% O}
HS, LS FHifEiEI2 3517 D Fe-Ligand O FE¥JfE S HEEE4A Table 1 12/~ L7z, Guest-free &
Enclathrated % FL#g U725 5. quintet {2 B singlet |d Guest-free D TN KX VMEAS7-, =
I% Fig. 11278 L7z & 912 Guest-free (3FExIFRRY 72 Fe BUERIE 2 FF 6, fhda P COHRMEIZ L 5
WA R LT\ D, £7- Table 2 12 HS & LS ORT o L3 F—35AESS = EHS —
ELS) & MO % FERRATIC X BT T- B 2D %7 L7278, SCO i = 4RIk = &2 RIT
RET v Vg X =20/ NS, SCO X I TRV LY K& A 52 T2, T Ok
BRI SCO NI L 5 D[ & —F L TEY ., isolated Hit%E T /LD DFT 75 O FH rlRENE &
RIETHHEDTH D, BRIZEBW I ERECAT v 7 2R LIZART Yy L= R L¥
— A B U725 EAE RS, minimum energy crossing point % [ELZRIZFHE 95 FEWT B T
Tu—F LA THET 5,

Table 1 #(Fe-N),y. of [Fe(bpa)yNCS),]. Table 2 AE, ™ and A, of [Fe(bpa)s(NCS),] by B3LYP*/CP(PPP).
X-ray/ A singlet/ A quintet/ A AE o™ /kcal mol* A %eV A *(up/down)/eV
Guest-free 2.192 1.993 2.188 Guest-free -7.35 4.92 2.17/2.54
Enclathrated 2.188 1.969 2.176 Enclathrated -2.29 5.17 2.24/2.65

Ref. 1) T. Morita, S. Nakashima, et al. Chem. Lett. 2006, 35, 1042. 2) F. Neese, University of Bonn: Bonn, Germany, 2008. 3) M. Reiher, Inorg.
Chem 2002, 41, 6928.

The electronic states of assembled iron complexes bridged with 1,2-bis(4-pyridyl)ethane studied by DFT
KANEKO, M., NAKASHIMA, S.



1 808 B ﬁ L ﬁﬁ 4 ﬁlﬁjﬁ#%‘@\u [h H#Fﬁﬁ%ﬁg 57Mn/57Fe/f) vE—AA
ANT T G EDRZE
(B ', BREF 2, ICU°, BRERK Y, BOKPE®, @RK°, HRAEET
OREREY) ORAHE', /REE 2, mifoth®, (LHEEEE Y
SRR, VEREVR S, EIRE T, RS 2, eiEE S, Aok

[IZLDIZ] R LFXF—"Mn E—LZHW\A L E—L AT THE, HHDDHY
TR U TS ATRE T, I BIAENT-A F o OUEEOE - BE % &k CRIIIFTRE CTh 5.
F72, Mn X T5% D3I T 14.4 keV DFHEHEN ~ B BHEE(T1,=87.2 )T D728, BRROHE
WL 2 =0 &35 "Fe DA AT T — 227 VORI 2 55 BT 2 FE N RET
B0 LRSS ORI R AL ORET % in situ TBUAICTX 5 LS5, A% TiE, B
b~ 7 %27 LD K D 2pfs G2 Bl A S RS Mn 24 7T b L, B E BEE
BHRITE S D 144 keVy $2 (v=98.1ns) DO BRIEFER] 2 ME T2 & FIKFIC, 0y BRI
LTAANT T = WHEEITV, B A AN T — A7 N )WED JFBRFERE SR 2 1T

27,

[5650] HOHAEFRATFRAOTA kb o
HIMAC Z#HW T, E1+&H7=Y 500MeV (ZhE X vz 8 in MgO 0< ¢<100 ns ]
SFe R E— LA 2Tmm EOY Uy AERICEH L, T R '
NIRRT & » CARRIER “Mn E— A% K N i P
Uiz, KE=LTA 2 SB2IC Ko TR
SAavEEE N YMn BE— A, =R AF—EERICK £ _
ST, WAL~/ vy AREHIA v 7TV b sk, 8 - 100CEC20ns
FIAF Y S RIEHC RO, M O SNB BB T e
ERET D LA, T Faf vy Ty REIcE £ T _
ST Fe MO IHT SN D 14keV IS LT A AN T wﬂmfg, _ SN narpat,
T =K EAT oI, Tl *

:. 250 < ¢< 700 ns

2] 85N ER b~ 7 %o Ao TR AR o ‘.,

RAANRT T — 2T W A% Figl \ORT, ATHRZE D o} N %r

52 BHNTZARY bV, Mg BENED 120 wa.f 1ﬂmmwuﬁ
V7 by hERT RO EROZT Ly hipD S
b EEEIND, REERGEIZEE, BRIESRL 72 o Velocity (mm/s)
TWSERFRBIII STz, £, miEREDOL S Fig.l. Time dependence of Mdssbauer
i Do spectra of >’"Mn/’"Fe in MgO.

[Z2% k] [1] T. Nagatomo et al. Nucl. Instr. Meth. B 269 (2011) 455.
[2] RABERE, 1A12,2010 AABEHME 2R - 5 54 RIBEHE RS

Development of time-resolved *’Mn/"’Fe in-beam Mossbauer spectroscopy with the coincidence

measurement of § and delayed y rays
NAGATOMO, T., KOBAYASHI, Y., MAE, K., YAMADA, Y., MIHARA, M., SATO, W.,
MIYAZAKI J., KUBO, M.K., SATO, S., KITAGAWA, A.



Zn0 FIZ R—7 N7 AR Al & In DEE & DR EN

1B09
(BRBEERY, FARFF 2, &KELT?)
O/MAHVDHIN Y, RIS E L g w3
[Izroic])

FE(L AR (ZnO)E, WA HER L L CORMANER ST 5, BRI A E A i O
RESPEANEIZ L > TEET 2720, ZnZHlid 2 IIXERBEEED LT ORI
Z, T EGFA FROBADLEM L W BT RE S L VEN S 5, 2 T,
X Min(—="'Cd)E T e —T & T 5 v EEAMEBI(PACHEIZ X Y, ZnO ORI B 1 2 T
L2 EHHPE L TEREITOCND, HxIXINE TOMFRIZEBNT, Rl Al 2 K—7
L7z ZnO(Al-doped ZnO)IZE\ T, Al 28 ZnO FCHEHEMZ L MIn(—>"'Cd)7m—7 1N =
DOEHER L RINICE AT H2HE 2B L72[1,2], ZOBBRIEAEIL, Al & In BENLFHh
ppm, ppt L L E W T2 IR ICATEZDRIE T H B S 4, ZnO ':P“C In & Al IZFRWEFI /T
fEELTWD Z En R Enz2]. LZP L, ppm L~LdD Al JREESA TIERL L 7= Al-doped
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[1] W. Sato, Y. Komeno, M. Tanigaki, A. Taniguchi, S. Kawata,

and Y. Okubo: J. Phys. Soc. Jpn., 77 (2008) 105001 Tﬁnﬂe(ﬁf? )

[2] S. Komatsuda, W. Sato, S. Kawata, and Y. Okubo: J. Phys. Fig.1 TDPAC spectra of *In(—""Cd)
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Stability of locally-associated Al and In impurities doped in ZnO
KOMATSUDA, S., OHKUBO, Y., SATO, W.
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[1] W. Sato et al., Phys. Rev. B. 78, 045319 (2008). at room temperature.

Novel compound synthesized in ZnO
SATO, W., KOMATSUDA, S., OHKUBO, Y.
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Non-destructive, three-dimensional and multi-elemental analysis using negative muon beam
NINOMIYA, K., NAGATOMO, T., KOBAYASHI, Y., SUZUKI, T., KAWAMURA, N., STRASSER,
P., SHIMOMURA, K., MIYAKE, Y., HIGEMOTO, W., SAKAMOTO, S., SHINOHARA, A., KUBO,
M. K., SAITO,T..
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Muonic atom formation processes for low pressure gases ; CO, CO, and COS samples
YOSHIDA, G, NINOMIYA, K., ITO, T.U., HIGEMOTO, W., NAGATOMO, T., STRASSER, P.,
KAWAMURA, N., SHIMOMURA, K., MIYAKE, Y., MIURA, T., KUBO, M.K., SHINOHARA, A.
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Studies on hot atom chemical behavior of energetic ions in solids(XXX)~Effect of energetic carbon
implantation on deuterium retention in tungsten

SATO, M., KAWASAKI, K., HUJISHIMA, T., TAGUCHI, T., MIURA, R., ASHIKAWA, N.,
SAGARA, A., YOSHIDA, N., HATANO, Y., OYA, Y., OKUNO, K..
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Biodistribution of gadolinium-based contrast agent, and concentration of trace elements in mice
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Measurement of excitation functions of "™'Zr + p and "*Hf + p reaction
MURAKAMI, M., GOTO, S., HABA, H., KANAYA, J., KUDO, H.
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Device development for measurement of spontaneous fission of superheavy elements
KARIYA, Y., GOTO, S., TAMURA, N., MORIMOTO, K., KAJI, D., KUDO, H.
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Isothermal gas chromatographic behavior of hafnium isotopes

TOMITSUKA, T., KOJIMA, T., MURAKAMI, M., GOTO, S., SATO, T. K., TSUKADA, K., ASAI, M.,
TOYOSHIMA, A., SATO, N., OOE, K., NAGAME, Y., KANEYA, Y., KUDO, H.
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KANEYA, Y., SATO, T. K., SATO, N., ASAI, M., TSUKADA, K., TOYOSHIMA, A., OOE, K.,
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Examination of rapid extraction method for Rf using homologue Zr
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TOYOSHIMA, A. KUDO H.



1P09 Rf FEBRIZ A 7 1HGE 7o il H R O R R
- Bkx 7o T I URAHA & HCL RIS 5 Zr & HE OHHHZEE) -

(BORBEEE ' BOK RI & 2) Offidbsith ' kb2 ' KRB RER T

MRARA WRRRA ' EREC EERE

(5] 104 Bk 7 PR —Y UL R ITBETEOF TITHFEFIR S, LovL, SCHk
IZ &> TR DFERNRE SN TR EEEOE ORI Y LA BT 272D T
»b, AT N—TTlE~A 7 afbFT v 7 &S FRGREH E AR S E 2 T HCL R
TO Rf OPHRIEE Ui 28 25022 Z & & B L CHFGE &2 1T > T 5, 'RE O 5801 73
78 s THDHIZD, FMEIE Lk R A2 152 2O EERGEDO RO R TEREZIT O LEND
0 ARBFZECTIEHEE 2N N E SO TV DA A U wHhICEER Uiz, A ENIFEHEIN %
W7 I UROREIZIERL, B1MRT IV THLIT AT IV, BEIMT I THDL MU n-A
TFNTIVERNIAYFTFNALT I (TIOA), # 4 T E=ULETHDLATF NN n-A
JFNT =LY R (Aliquat 336) EXUUIL N TFAT R AZBY REHAN
THCl ZTOINI=T L (Zr) ENT =75 (H) OHIHE NSy FHEICE VT, Fi2,
T URRIEEBIE S G AFRENCSONTHEEA 72 D&V TERET- -,

(8] FEBrRICHW= ¥zZr & "PHE IZRIRKRFEEMEEE v % — Il T2, "Y(p,
xn)*Zr & ™Lu(pxn) THf BOSIC R VGG L, BB AV RMD T Ao a~ T T 7 4 —I12 kY
RSB L 7o, I H X ¥z & "PHE 2 G A S 8 — 11 MHCL 1 ml & [RARE OB % D7 I v
F A E ORI Z M Z T, 25°C OMERMF T10s - 120 min g & 9 L7212, @@L 0BE%E
L. HMESE LTz, KHEEFEHO ¥Zr & PHf Oy 7V~ =0 28R R CHE
L. Zldkba kD=,

[F55 - %&%2] Aliquat 336, TOA, TIOA D U ¥EHEIC X% 10 M HCL 25 Zr & HE DY
B 21T o 72 & T Okl LR E 5 FFf] & OREFR % Fig. 1127”7, Aliquat 336 [ZfE & 9 ¥
W10 s T TIPEHRE L TV DAY, TOA & TIOA TIX AR EEIC 10 min F2E DR & 9 BEfH]
DN THD, ZDFED, HART BT L EE 3BT I o TlIEEDE VI X S
HWESNOEENDHD LD ZENEZXDND, FER TIIARA ORECM O A Z Huv iz
ERLEDTEREIT),

100 vy T T ]

gad b

t ]

71 3 ) ']

e 0.01 M Aliquat 336, Zr | ]
4 0.1 MTOA, Zr 1
= (0.1 MTIOA, Zr [1]

P

0.01 M Aliquat 336, Hf
4 0.1 M TOA, Hf
0.1 M TIOA, Hf [1]

L 1 L 1 L 1 L 1 L L L 1 L 1 L 1 L
10 20 40 60 80 100 20 40 60 80 100
) _Shaking Time/min ) )  Shaking Time/min
Fig. 1. Variations of the distribution ratios (D) of Zr and Hf with amin extractants in benzene as a

function of the shaking time in 10 M HCl solutions.
[1] REPEE1-, fh, 55 55 GRS, 1P22 (2011).

Search for the rapid extraction systems for Rf

— Extraction behavior of Zr and Hf from HCI solutions using amine extractants —

YOKOKITA, T., NAKAMURA, K., KINO, A., KOMOR], Y., KASAMATSU, Y., TAKAHASHI, N.,
YOSHIMURA, T., SHINOHARA, A..
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Fig. 2. Bird’s-eye view of the automated

Chamber with Si
FIMN photodiode
detector

Storage column
of Ta dishes

Round table for
collection of
sample solution

—
0 100 mm

oA
N ¥

S P
N LA N

vuuuuy

i
\¥

Fig. 1. Top view of the automated rapid o/SF
detection system for studying aqueous
chemistry of superheavy elements.
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Development of the automated rapid o/SF detection system for studying aqueous chemistry of

superheavy elements
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Observation of Irradiation-induced Defects in Fe-based Alloy by Positron Annihilation Lifetime
Spectrometry
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Fig. 1. PAC spectrum of ''Cd(<— ""In) embedded in Fig. 2. Schematic drawing of the
10 at. % In-doped ZnO measured at room temperature. irradiation chamber (Top view).
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Fig.1 PALS spectra for Si samples (a) before and (b)
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