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1A01 :Sy:砲 maric翻 dyof:fission prope出esinpro加Ill-Induadfission of uranium. iED加酔S

Go加，S.，Ni油血aka，I.¥ Nagame， Yl， Ichikawa， S.¥ Tsukada， K.1， A姐i，M. ¥ Haba， H. ¥ 1¥也臼uoka，S.¥ 

Ni油io，K. ¥ Sakama， M.2， Zhao， Y L.2， Sueki， K人Nakahara，H久Tanikawa，M.3， Takamiya， K.4， 
Ham勾ima，Y. 5， Kaji， D勺 Kudo，H. σac. of&i.， Njjgata Univ.， JapanA白血cEnergy ReS. Inst. ¥ Fac. 

ofSci.， '百I白b匂勾roMet佐ro叩IpOI凶i批tanUn血riv.2，Fac. ofSci.， UniV. ofTokY03， Rβ s. Reactor Inst.， Kyotρ U血:v.4，Fac. of 

Sci.， Kanazawa UniV.5) 

In order印刷dy也eco:町e1ationbetween也e均四metricmass dis出bution姐 d也eshell 

s佐uc加reof fission企agmen臼，也e企agmentmass and energy distributions in也eproton-induωd 

fission of uranium. i田topes，233，2崎潤U，were accurate1y measured using the doub1e time-of-血ght

method. It was found也at也eheavier a可mme出cmassdis出bution油ifted加heaviermass number 

wl由也efissioning nucleus mass num.ber. The results would be originated企om也eincrea田 of也e

mass number of the fragment wi也Zand也atof the comp1ementary light fragment wi也N

1A02 : Fission charac飴討甜csofa出血des

Ni品inaka，I.， Go白， S. ¥ Nagame， Y， Ichikawa， S.， Tsukada， K.， Asai， M.， Haba， H.， Mi臼uoka，S.， 
Ni油io，K.， Sakama， M久Zhao，y2， Sueki， K.2， Nakah位 a，H.2， Tanikawa， M.3， Takamiya， K.4， 

Ham勾ima，y5， Kaji， D.6， Kudo， H.6 (Advanced Sci. Res.白nter，Japan A加micEnergy Res. Inst.， 

Graduate &h∞，1 of &i.姐 dもchno1.，Njjgata Univ. ¥ Graduate &h∞，1 of &i勺TokyoMetropolitan 

Univ.2， Dep. of Chemistry， &h∞1of&i勺 U血v.of 'lbkyo3， Res. Reac白，rInstサ KyoωUniv.4，Gradua胞

Sch∞lofSci.， Kanazawa Univ.5， Dep. ofChemis町 Fac.ofSci.， N註ga阻Univ.カ

Kinetic energy and mass distributions of畳間on企agmentshave been measured in也eproωn-
indu田dfissions of 2~，問調2活U， 237Np， 239，地244Pu組d248Cm. Ba配don也ecorre1ation between the 

kinetic energy姐 dmass distributions， and i白血cidentenergy dependen民 we町egorng白 diauss

dynamical deformation proωss 企omsaddle point加問ssionpoint. 

1A03 : Measurement of production cross蹴 tionsfor 12 Ge V pro加nre配tionswi也heavyta暗闘(pb，匝)

U肥d踊甲allationneutron回iU1'CeS

Num.勾iri，M.， Mi田a，T吋 O凪y.， SUZ1虫i，T.， Kondo， K.1 但a出ationSci. Center，日ghEnergy 

A∞e1era旬，rRes.。昭姐jzation，Applied Res. Labo.，日ghEnergyAc田1eratorRβs.白ganization1)
Irradiation experiments were performed in order白血vestiga飴也eproduction of residual nuclei 

bypro臼IIIinduced reactions at :E包Kpro白n勾泊chro仕onfac出ty.日oductioncross蹴 tionsin heavy 

mass阻rge臼(pb，Bi) were measured by gamma-ray叩ectroaopy. The田 heavy旬rge白willbe uad 
as叩allationneu仕on回lurceS.，恥reporton也eproduction of nuclides of near阻rgetand light mass， 

such as 7Be， 22Na， and 24Na. The pre悶 ltda阻世ecompared with也eresults of previous 

measurements. 

1A04:Me笛urementof excitation function of白白(n，p)63Nireaction for瓦<6.5MeV

Akamine， M.， Takamiya， K.， Shiba凪 S.，Shiba阻，T.¥1加h，Y¥ Imamura， M.2， Uwamino， y3， Nogawa， 
N.4， Baba， M.5， Iwa錨ki，S.5， Matsuyama， S.5 侭eS.Reac加，rInst.， Kyo旬Univ.，Radiation Sci. Center， 
日ghEnergy Acce1erator Res. Org佃 ization¥National Mu蜘 mof Japane肥田仰げ，阻宙開"RI 

Center， Univ. ofTokyo4， Fac. ofEngineering， Tohoku Univ.5) 

Ap田 po田 of也iswork is白 measure釦 excita世onfunction of 63αl(n，p)63Ni reaction. The 

excitation function is indi叩ensab1e白e由皿ateradioactivities of 63Ni produced in copper materials at 

reactor and a∞e1era白r晶c出ties，and can al田 beapplied加 estimatea neutron flux of 回ro晶lilla
a白血cbomb.明色町adiatedcopper samp1es by neutrons wi也 ene昭iesfrom1.7白6.5MeVThe白Ni

produ田din也e∞ppersamp1e was田paratedchemically and the excitation function was estimated 
from也.eresults of β-ray∞un出gsby a 10w background liquid ain世1ation∞m伽.
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1A05: Measurementoft:he half-life of 5もh

Nagamine， T.， Oura， Y， Yoneda， S人Eh也ara，M勺 Honda，M.のep.of Chemistry， Graduate Sch∞lof 
Sci.， 'lbkyo Metropolitan Univ.， Dep. ofSci.姐dE時間ering，Nationru Sci. Mu田um.1)

A vruue of 3.7:土O.4Myrfor也ehali-峰 of吋fu，which is main1y produced by ∞smic rays in 
meteorites， was reporOOd by Honda et ru. in 1971. Recent development of mass叩即位omet巧Tandlow 
ene培yphoton甲田trome位yhave enabled us白mea四re1間的Ipicratio and X-ray ∞untingpr凹田ly
andal∞urately也anhe品開.so we aim旬開determine由eha1f-life of吋fuby using modern mass 
spectrometer and low energy pho加n叩配trometer.

1A侃:De肱 tionoful回lVIoletγ-raysfrom怨加l'hnucleus

Kasamatsu， Y， Takamiya， K. ¥ Y創nana，H.1， Ohkubo， Y1， Toyo曲ima，A， Shibata， S. ¥ Mi臼uga品ira，
T.2， Kawaa， Y1， Shinohara， A. (GraduatβSch∞，1 of Sci.， Osaka Univ.， Res. Reac白IrInst.， Kyo白
Univ.l， 0紅白・branch，1nst.島'rMatβ，rialsRβs.，Tohoku Univ.う

1t has胎en田鹿es飴d也at229'J'h nucleus has an anomruously low-l:戸時間mer嗣 .00~Th) of 

3.5土1.OevThe excitation energy co町e甲onds加 35伽multraviolet pho加illS.1t has heen estimated 
也ataoout 1・2pe回:entofthe白阻Iαdecaysof 2SSU島edinω 勘 nTh.We艶P町aOOd22可E企om2SSU 

wl也 anionexchange me也od，and出ed加 deOOctultravioletγ-rays企om229mTh and deOOrmine由e

hali-li:fe of 229mTh wi也alow-noi田 pho加multiplier.

1A07 : Search for百・22白nwit:hUV∞mparable excitation energy. 
阻胞uga油iraT.， Hara M.， Oh臼也iT.1， Shinoh町aA.2， Kasamatsu y2， Taka皿iyaK.3， Yam担 aH.3，
Kik.unaga H.4， Nak加 i油iT.5 (0紅白-br姐ch，IMR， 'Ibhoku Univ.， Lab. Nucl. Sci.， Gradua飴Schoolof
Sci.，百hokuUniv.1， Graduate SClI，∞，lofSci.，O回kaUniv.2， Res. Reactor 1nst.， Kyo加Univ.3，GraduaOO 
Sch∞，1 ofSci.， Kanazawa Univ.4， Fac. ofSci.， Kanazawa Univ.ぅ
τ'he excitation energy of Th・229mis known臼he3.5 ev. In order加produceTh-229m由rough
(γ，n) reaction， a Th・230阻培:etofhighi回加Ipicpurity was irradiated by 22 Me V bremsstrahlung and 
the α-spectrum of也ereaction products was examined. The result shows the formation ofnew 

α叫emit伽也athas much shor町 hali-li島也担百・229姐 ditsα-ene噌y∞incideswith the expected 
α-decayene唱yofτ'h-229m.

1Aω:α-I恥ayprope出esof neutron-deficient actinide I8J加IpeS.

Sakama， M.， Tsukada， K. ¥ Asai， M. ¥ 1chikawa， S. ¥ Oura， Y， Nishinaka， 1. ¥ Haba， H.1， Nagame， Y ¥ 
Go旬， S.2， Kojima， y3， Shibata， M.4， Kawade， K.4， Eh出世a，M.， Nakahara， H.のep.of Chemis句，
'lbkyo Metropoli阻nUniv.， Rβs Group fur Nuclear Chemistry of Heavy Elemen臼"Advanced Sci. Res 

Center， Japan Atomic Energy Res 1nst.1， Dep. of Chemis町 Niiga阻 Univ.2，Dep. of Applied Physics， 
回ro油imaUniv.3， Dep. ofApplied Physics， Nagoya Univ.4) 

Experimental investigation of decay properties ofneutron-de五cientac回idesare of importanω.In 

p世 tic叫低血eirα-d回ayproperty∞n出bu飴S白 ourunderstanding of the勾Tstematicsof α-decay 
branching ratios and leads旬 pr'配i田 vruuesof nuclear mas田sin也eregion of neu仕onde五eient

ac回ides.Previously we iden岨ed也enew isotopes，2おlAmand 237Cm，姐dob田rved也eα-particle
ene昭yof也0田 nuclideswhich include the 235Am isotope. The hali-lives and α・decaybranching 

ratios of也eneutron-deficient americium iso加peswere determined in也epre配ntwork. Using血e

obtained vruues， we investigated也esy御 maticsof α-d田aybranching ratio in the odd-mass 

neu位on-de宣cientamericium region. 1t is fuund也at也eα・d配ayOf2お'Am and 邸~is consis阻 t

wl由也esys飴matics姐 d也eob田町edα-d田町isa favored tr組曲onre甲田tively.
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1Aω:Struc加reandEC-d配ayproper姐esofneu位on-de:6cientlight actinide n凶 ei.
Asai， M.， Sakama， M.1， Tsukada， K.， 1chikawa， S.， Haba， H.， Ni油.inaka，1勺 Nagame，YリGo加， 8.2，
Kojima， y3， Oura， Y1， Nakah世 a，H.1， Shibata， M.4， Kawade， Kペ:AdvancedSci. Res. Center， JAER1， 
Dep. ofChemistry， 'Ibkyo Me1ropolitan Univ.1， Dep. ofChemistry， Niiga阻Univ.2，Fac. of Engineering， 
回ro油imaUniv.3， Dep. ofEnergy Engineering and Sci.，Nagoya Univ.4) 
EC/α-d田ayproperties of neu仕on・de宣cientAm nuclei have been勾TS旬maticallystudied using組

on-line i田句碑田P町a臼，r. The res叫臼∞ncerning也eEC decay of 236 Am have revealed也ere1ation 

between EC/α-decay probabilities姐 dcon匂ll'ationsof pro加国組dneu仕onsin neutron-deficient 

light actinide region. 

1A1O:Syn由esisora1Rf and 262J)b 
T闘志ada，K.， Haba， H.， A踊i，M.， Ni油血aka，1.， Ichikawa， S.， Nagame， Y， Sakuma， M.1， Oura， Y1， 
Go加，S.2， Kaneko， T.2， Kudo， H.2， Toyo油ima，A.3， Shoji， y3， Yokoyama， A.3， Shinohara， A.3， Gaeggeler， 
H. W4， Tuerler， A.4， Schaede1， M.5 (Adv;組問dSci. ReS.白nter，JapanA加micEnergy ReS. Inst.， Fac. 
of Sci.， Tokyo Me1ropolitan UniV. ¥ Fac. of Sci.， Niiga回.Univ.2， Fac. of Sci.， 0回ka.Univ.3， Paul 
Sche町'erInsti加te(pSI)4， Ge田llschaftfuer Schwerionenforschung (GS1ア)
'Ib investigate由echemical properties of血e仕組阻C出idee1ements，血e.Il31Rf and ~b were 

produ田din也e却 Cm(lSO，5n) and 湖 Cm(1智， 5n) reactions using也eJAERI tandem a∞e1erator. The 
emitted alpha-particle were de伽飴dwi由也egas-jet 1ran叩ortsyS胞m 姐 d也ero胞団gca伝her-

whee1町御m，and也e∞町e1ationsof 261Rf_257No and 262Db_2司..irwereob田:rved.Then也eproduction 
白oss艶ctionswe即 about6 nb for 261Rf and about 1 nb 品r2~b，問甲田tive1y. τ'he 白oss 節ctionof 

z匂Dbwas 4 times 1arger than也ereference value. 

lAll :Aqu回国chemistryofRfin JAERI. 

Haba， H.， T:飢.U¥a白，K.， Ni油血aka，1.， A回i，M.， Sakama， M.1， Go加， S九回rata，M.， 1chikawa， S.， 
Nag担ne，Y勺 Yokoyama，A.3，百'yo油ima，A.3，Sh句i，y3， Shinoh町a，A.3， Kaneko， T.4， Kudo， H人Oura，
Y¥ Schade1， M.5 (Adv組問dSci. Res. Cen慨 JapanA加，micEnergy Res. Inst.， Graduate Sch∞，lofSci.， 
'Ibkyo Me1ropolitan Univ. ¥ Graduate sch∞11 of Sci.， N品ga阻 Univ.2，GraduatβSch∞1 of sciリ O鈎ka
Univ.3， GraduatβSch∞11ofSci.， Niiga阻Univ.4"Ge配n配:haft白rSchwerionen furschung.5) 
1n也e1ast two ye紅色 wehave deve10ped a gas-jet coup1ed target system伽 productionof由e

transactinide e1ements and姐 automatβdchemical processing町御mfor血stand repetitive high 

performana liquid chroma加graphy田P町ationin order白 investigatethe chemical properties of也e

tr組組C出 idee1ements. We宣rstintend加producee1ement 104， rutherfordium ~61Rf)， and加perform

its chemical experiment in aqueous systems. 1t is al田 important加comp町ethe chemical properties 

ofRfwi也也0艶 ofits lighter group 4 homo1ogues zr担 dHf and its te1ravalent actinide p田udo-
homo1ogue Th in order加verifyinfluen田sof the re1ativistic e盛光:t.For由ispu叩0風 radio1ra田:rsof 

88Zr， 175国 and2泊四wereprepa即dand various chemical proper位郎副chas油田中tionbehavior阻 d

ion exchange behavior町enowunder舵udy.

1A12 : ChemicaI田P世ation伽 unknownIEO加酔盟!J3k

Maruy担na，T.， Kaji， D.， Kaneko， T.， Kudo， H. (F配.of Sci.， Niigata Univ.) 
1t is di血c叫t加 produceof neu位onrich nuc1eus of heavy ac也ides.τ'here島Ire，many nuclides 

have not been discovered回白reven也ough也eywould have 10ng half1ife. 1t is exp配ted也at2包Bk
has about 10 minutes hal血feand d配aysbyβ-de1ayed fission.τ'heβ-de1ayed fission is important 
白 cl町時Tfission pr'∞ess. 252_Bk could be produced by也.ereaction拙 Cm(lSO，X)箔2J3k. In由lS
reaction， many kinds of actinides would be produ田dat也e回metime. Chemical田parationof 2包Bk

fromo也.erac出 idesises田ntialin order旬mea訊ll'e252_Bk activity. For an a measureme瓜 noresidue

is desirab1e after chemical鴎paration. 羽Techo配 anionexchange of HN03-αむOHsy胞 mand 
田町ch也.eoptimu皿 conditionfor也e艶P世 ationfor2勾Bk.
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1A13 : Gas chroma虻19l'aphicbehavior ofhafnium∞mpounds 
Kaneko， T.， Ono， S.， Kudo， H. (Fac. ofSci勺Niiga阻 Univ.)
I田由ermalgas chroma白graphyhas been applied for the study of chemical properties of位ans-

actinides. 1臼 analysisis， however， model dependent and is di配us艶 dwithout de加rminationof 

叩eciesrelated旬也e田!pataion.明ら抗udiedgas pha田 reactionof 1宜 compoundsin a gas 

chroma旬graphtube by也eu田 ofGas Chromatograph ・MassSp即位ometer(GC-1侶:)as a model 

experiment of Rf (2=104).百ereaction of Hafnium chloride and dipivaloylme也aneand watぽ were
inve由ga飴d.ぬ，la世ereaction products were chalac町 izedfrom ob田町Tedmass叩即位aand 

chroma加grams.

1A14 : Chemical田，parationof拙Cm:fromold 252αneutron田mas(2).

Kaji， D.， Kaneko， T.， Kudo， H.， H町a，M.1， SUZt虫i，Y.1， Watanabe， M. ¥ Mi臼uga油ira，T.1 (Fac. of Sci.， 
Niigata Univ.， Inst.品，rMaterialsRβS勺ThhokuUniv.1) 
The u 随g酔'eof 2拙4必8Cma剖sa 阻r培ge凶t島伽r也epr叩od血ucti姐由i白O阻nof heavy and t佐rans.叩 6回n血id晶eelements iおs 
C∞:ons但idl色er，即ed.As 248Cm has not been provided in Japan， 248αn must be purcha田dfrom abroad. 

However，正拙Cmcan be田P位 ated企omold 252Cf lli印刷1回urces，it is possible加 makea拙cm
祖rgetin Japan. And回3248Cmwas抑制.ted企omold tight配aled252αneu位on田町田s.In由is

pre舘n阻tion，也edetail of a chemical鴎，parationme也odand possib出tyfor making a 248Cm回rget

w由民間ported.

1A15:D台町tob田，rva出illofCm但1)-fulvate∞mplex回il"bedonmon回佃llo血te.
Takaha油i，Y.， Kim旧a，T.1， Ka加，Y.1， Minai， y'2 (Graduate Sch∞1. of Sci.，団ro品imaUniv.， Japan 
A加micEnergy Res. Inst. ¥白nterfor紅白andSci.，Mu組曲iUniv.; Nezulnst.あ，rChemis句市
Among也efac加Irs∞ntrollingthe behavior of出valentactinide (An) in water-rock systems， 
complexation wi也 humicsubstanas and回叩tionon clay minerals are impo此ant. Because of也e

strong a盟国句Tof humic substances and clay minerals， it is probable血atAn佃)is田，rbedon clay 

minerals as由e∞mplexeswi也 humicsubs阻nces. In由ispaper， cm但り叩eciesat a 
mon回 orillonite-waterinterface血由epre田naof fulvic acid were directly observed by la田r・induced

fluorescence甲田troscopy. Ba艶don也eemission甲田traand emission decay ∞nstants of the 
fluorescence企omCm但1)， it was revealed也atCm(lI1) can t胞団，rbedas fulva胞 complexon也e
mon回 or皿oni飴飢11'血ce. The田 factsexplain也epre田ntresult of batch experiments也at也e

dis出butionof Cm但1)between aqueous pha田andmon回orilloni加，'ss田血ωissimil紅白也atof 

fulvic acid. Ba艶don也e田 resul臼， it is implied也at也eωlid，・waterdis出butionsof humic 

sub鈍組問S町eimportant to e甜mate也ebehavior of An但1)in a natural aq.田fer.

1A16:SIX犯阻由illstudy ofEu但D姐 dCm但1)in佃 ionex出ange舵P世a1ionsys飽musing IiCI-:me伽001
回，lventmix加res

Ari回ka，M勺Kimura，T.1， Ka加， Y.1， Takei油i，H. ¥ Suganuma， H久部品ida，Z.l (Shizuoka Univ.， 
JapanA白micEnergyRes. Inst.1， Fac. ofSci.， Shizuoka Univ.う
τ'he田，parationmechanism of M(II1)凹=Eu， Cm] in anion exchange sy蜘 musing li出lum
chloride-me也anol田lventm立加reswas di配us配don由ebasis of由e叩eciationof M但1)， τ'he 
mner-叩herehydration number (持20)ofM(l町wasu田dfor也e甲田:ia世onin由iswork.τ'he Nmo 
of M(lm inω，lution and resin pha田swere determined by mea四remen臼 ofthe luminesance 
lifetimes. It was revealed企om也ere四I白血at(り由ecomplexation of cm江町 wl也chlorideion is 
much位 onger白血也atofEu但1)， (2) higher order chloro complexes of M(lI1) are formed in resin 

pha田組d(3)也e∞mplexationwith chloride ion is promoted by the me也anoladdition. 
Con肥quently，也eincrea田sof 1むwithincreasing li出iumchloride and methanol con田ntrations
re四ltsfrom也eeffects of (2) and (劫 Moreover，也eenlargement of田，parationfac白r

[五(Cm)//(J但u)]wi也in四easingme也anolconantration is due白血ee:ffi田tof(l).
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1A17:E班配tionofIan由anides但1)wi也multiderr阻te血:mide∞Impoun也
Narita， H勺 Yaita，T.， Tachimori， S.， Nak姐 0，yl (Jap組 A加:micEnergy Re田archInsti加te，Ibaraki 
Univ.1) 

The ex1raction behavior of Ln但1)andAm但1)with N，N'-dimethyl-N，N'-diphenyl-malonamide 

O仏}， -digly，∞，lamideのGA)and・3，6-dio羽田旬nedioicdia:mideのOODA)姐 d也e即 uctural
properties of血eircomplexes were investigated. The dis出butionratios of 1且但刀姐dAm(IIl) 

increa田血也eorder MA> DOODA> DGA. The structural parameters were ob白血edby EXAFS. 

The carbonyl oxygen a加msin all the diamide complexes directlyα)()r出nate加Ln但1).1n也eDGA

and DOODAcomplexes，也ee曲目oxygena白msal回出r田町bindωI瓜但1).

1A18 : Study of actinide ions tran晶rat aqueous I 0唱anicinte由.abyra出即01臼mmetzy.

Kita胞uji，Y.， Kimura， T.， Yo油ida，Z.， Kudo， H.1，回hara，S.2 (Japan A白血icEnergy Res. Inst.， 

Gradu脱Sch∞IlofSci.，Thhoku Univ.¥ Dep. ofChe:mis町 Kyo加1nst.ofもchnol.う
Radiovoltamme位yfor也eion trans島rat由einterfaωbetween two immi悶bleel即位olyte

ωlutions(RIτ'IES) was developed.百isnewme也odisba田don也emeasurement of也erelation也1p

between也einter白.cialpotential of two pha田sand也eamount of也eion佐姐品目edafter 

con位olled-potentialel，回trolysisin stead of potential叩 rrentrelationship measurement. Ra出oactivity

ofbo也 pha田swas measured as也econarr位ationof radioactive ions in也e田lution.R1TIES has 

advan阻ges，∞mp世ingwi由也econventional po加ntial叩町entrelation油ipmeasurement: (1) even 

at也epotential where a large residualαrrrent flows， the poterr世al-ral也oacti世tycurve c阻 h

determined; (2) ion trans島rof四chlow∞nan1ration as回 cerlevel can be measured. Ac出ideion 
trans島!rwas investigated by RITIES， and ion transfer仕eeenergyゐrac出ideions was estimated 

仕om也e田 re四1臼.

1B01 : Nuclear and radiochemis住yeducation由roughsocial education 11. 

Aratani， M. (Inst. ofEnvironmental Sci.) 

The佃ticalaccident of也enuclear-fuel processing plant in 'lbk但 hasrastically changed也e

implication of nucle町 andradi∞hemistry education由rough蹴 ialeducation in Rokkasho，血e
叩ecialnuclear site in Japan. 1t was once a tab∞加 tellneu位。nofex佐世eac加Iror even at也e

background level， becau田 itwas regarded as "waking of children in sleep". More indirect and round 

about approaches由roughsciena his加ryand aience literacy， however， have been replaced by a 
po副 velearning of nuclear阻 dra出∞hemistryas knowledge for survival here. Now people are 

w迎ing加∞me白ge也erωtryradioactive mea四remen臼 wl也usat也eirCommunity Hall. A great 

impact has been given加也epublicby也edeath of two岨.cr迫田s.

lB02:The伽 :hniques姐 dla加Ira旬Iryequipmen臼伽回島handlingof radioia加IpeS.

A姐no，T.但es.Ins. for Adv:組問dSci.andτbchnol.，O回kaPrefec加reUniv.) 

For the progress of也eutilization of radioi関白Ipesin也e宣eldof aience姐 dindustry， it is 
n回目崎町白 promotepositively由eupbringing of回∞es田，rswho can handle radioioo加IpeS.The 

development of the飴chniquesof岨島handlingof radioi間的pesis much indebted加也edevelopment 

ofradi，∞he血町y.we must carry out血e田此of由ebasic radioi田町ehandl血g伽 h血ques，having 

been obtained由roughthe experience in the investigations of radi∞:hemi位ヲ¥and艶irvean出dfor也e

practical u田 of也e舘 knowledge白血eeducation/位ainingof new radiation workers.τ'he present 

repo抗 lS∞narnedwi由也ein1roduction of the ∞mp肥hensive伽 :hniquesand laboratory 
equipments for回fehandling of radioi田旬IpeS，which were u艶din our investigations of 

radi∞:hemi位 y.
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lB03 : Analytical me也吋for由edetermination of radionuclides in low level radioac佐vew;錨 te
-Determination ofτechnetium.-99 -

Kaneko， K.， Morimo白， T.， Tsubuku， T.， Banba， S.， Naka油rma，M.l，回rayama，K.l，田郡lchi，H. 
(Japan ChemicalAnaly郡白nter，JapanA白血cEne培y恥 s.Inst.1)
Ame也odhas been developed for也e田P町ation姐 dpuri宣cationof吋Cin low level radioactive 
waste. Tc(町)， reduced by potassium pyros凶五:te， was∞Iprecipi阻tedwi也 iron(II) hydroxide. 
Precipitate was dis回lvedinωhydr∞:hrolic acid. Tc(I¥乃 oxid:ized加古(吻 byhydrogen peroxide. Tc 
waspuri五edby extraction chroma白graphicresin.扮Tcwas determined by gas-flow low background 

be阻 counter.The decontamination factor of ωco and 137 Cs was more 白血 105• 百e IllJIllill um 

de加C阻.blelevel of9SJ'c was 0.2 mBq/g， which was estimated from 10g回mple，12α加∞m出 gtime，
60 %四∞Iveryand∞lun出 gbackground of 0.3 cpm conditions. 9SJ'c conantration in low level 

radioactive waste such asωmentanda叩halt田H品自edwaste， ash and rubber gloves we時 observed
ranging企omO.014加270Bq/g as a re四I臼of也isme也od.

lB04 : Formation m閃hanismof肱 :hnetium.∞Uoi也by出adiationofb:remss回 hlung

N紅 u品ima，H.， Sekine， T.，阻no，Y.， Kudoh， H. (Graduate Scn∞11 of Sci.Tohoku Univ.) 
恥 havefound血.eradiol同.cformation of飴chnetiUIDdio垣dehydra飴 colloidsin per飴chnetate

回lutionsby由e並radiationof b:remss回 hlung.A TEM analysis showed也esize dis出butionof the 

colloids ranging企om50旬 130nm depending on也edo舘 ofirradiation. The amount of the colloids 

mcrea田dwi也anin白ea田of也edo田ofirradiation姐 d血e伽 mationrate was enhanad at a higher 

do田 rate.We propo配 aformation m田:hanism由atinvolve也ereduction of per胎chnetateby radicals 

formed由roughradiolysis of wa担randdi叩roponationreactions of redu田d飴chnetiumions， followed 

by ∞agulation reactions. 

lB05:Me錨u:remen臼ofel即位。nspin:re回nana甲田国阻dradiation-induad luminesce悶企om田Ime

feldspars 

Ha油血0白，T.，Nishiy田na，E.，Ha風H.1(F配.ofSci.， N註gataUniv.， Res. Reactor Inst.， Kyo加Univ.1)

Radiation defec白血回mefeld叩ars，including m町田:line組 dalbite， we:re investigated仕om
aspec臼of∞町elationbetween thermolum血eaen田 phenomenaand ESR-signals. Al・Ocen胞，randH-
radical were晶undin姐 yfeldspars when the samples we田町a出ated姐 dmeasured at 7寵.After 
warming加 r∞m 胞mperature，Al・ocenter was∞nverted血旬Al-O-Alcenter. The∞mplete 
di岨.ppe世組問ofH radical a島rw.世mingwas veri五edωbeoperated加 dぼ:rea田 ofAl-O-Alanter， 

which was iden槌 ed加 amain anter of blue TL po蹴 ssing1800C peak. The也ermalannealing 

位ea回 entofmi田∞:linebeyond 7'∞。Cbrought on appe世組四 oftwo new hydrogen signals， which 
町eob田，rvableinr∞mtemperature. 

lB06:In企a:redcharac飴血ationof OH impurity酔 ciesand ral白 tion岨duadlumine間 nafor natural 

quar包

Yanagawa， Y.， 'Ii四.boi，T.1， Ha油imo加，T.1 (Graduate Scn∞11 of Sci. and Technol.， Niigata Univ.， Fac. 
ofSci.， Niiga祖 U血:v.1)

百 eml田h姐 ismof the blue thermolumineaence for natural qu紅白hasbeen diaus田don血e

basis of也eOH impuri旬也e∞，loranter di耐 ibution，and也e也ermoluminescencecolor image. 
Microaopic infra:red甲田troaopyclarified由ebehaviors of OH叩eciesin natural qu紅白 due加
g担nma-ray町a也ation.The mapping伽也eAl・OHab回叩tionband revealed也at也edarker∞Ilor 
center∞Irresponded 白血e weaker 油田，rption. The darker ∞Ilor resulted in blue 
therrmoluminescelliCe with higher in蜘包切a∞:ording加也e也ermolum血esce即 e∞，lorimage. The 
Al・OH∞n白ntrationafter町adiationde町ea田swhile也eintensi旬ofbluethermolumineaena and 
也edarkness of ∞lor center were in，白eaad.The艶 resultsshow也at血eimpurities relatβd toOH 
have姐 e島cton也equenching for radiation-induad emission and也at也ehydrogen radical 

derived by the irradiation acts as a killer ofradiation-inducedAl cen加，r.
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1B07 : Gamma-ray dosimell'y using radiation-induad lumine間 n田 fromceram蛇p盟問at由e

目iticalityaccident sites of JCO. 

Takano， M.， Nakagawa T. ¥ Ha油lIDO白， T.1 (Graduate Sch∞，1 of Sci. andもcbnol.， Nugata Univ.， Fac. 
ofSci.， Nuga阻U血v.1)

τ'hermolumine闘 nceθ'L)企om田mepieωsof ceramic and glass crucibles was inve由ga飴dfor
也eradiati.on dosime1ry in也.eJCO・a∞ident包加susing a higbly田nsiti.veTlrmeasuring app町a加s.
In thermolumine闘 ncecolor images (TLCIs)， all ceramic disks gave a homogeneous red-TL (RTL) 

dis出buti.on，whereas glass disks showed yellow and blue colorati.on in low and high tempera加re

regions， resp配:ti.vely.Among the配甲田imens，也eR'Iも glowcurves企omas-received grains of 
alumina crucibles were esti.matβd加 bederived from也erecently町凶cialradiati.on owing白

acαm叫ateddo舘 beyondpresumable natural do鴎 .G∞ddo配-re叩on配 αnvesof也ealumina disks 
were assured by applying known do田s，especially in由elow do田 regIons民low1 Gy. Finallョ也e
radiati.on do田wasevaluated白beabout30・60mGy at about 50 m di銑anafrom也eaccident site. 

1B08 : Positive muons in a節 dium-ammonia田，lutions

Kubo， M. K.， Ni油iyama，K.1 のep.of Chemis位以Sch∞1of Sci.， Univ. of 'Ibkyo， High Energy 
A∞elerator Rβs. Organizati.on1) 
Chemical behavior of po副 vemuons in∞nden艶 dpha田 ammoniaand田dium-ammonia
田luti.onswas investigated. Neat ammonia showed a cle紅muoniumsignal at 2∞K， while at 220 K 
muonium叩血 relaxati.onrate was faster and no clear muonium時nalwas ob田rved.百lS

phenomenon might be a悶 ibable也at也e田，lvatedelectrons formed by the incident muons react 

wl也muonium，and由ereacti.on rate has large tempera加.redependence. 

1Bω:恥I回全ydegra，也tionproce蹴 sofhigh同energypartic1es in :mixed田，lventsy:鵬 m
Sakai， Y， Kubo， M. K. ¥ Yonezawa， C.2， Ma臼ue，H.2のept.of Chemis1ry， Daido Inst. of Technol.， 
Sch∞1 ofSci.， Univ. of'Ibkyo1， JapanA白血cEnergy Res. Inst.う
Velocity degradati.on pr，∞es田swere investigated for 7'Li wi也 aniniti.al恒neti.cenergy of 840 ke V 

produ田dvia也e1唱(n，alpha) 7'Li reacti.on. wi血 alifeti.me of O.lps， 7'Li decays and emits也e

prompt gamma ray of 478 ke V. τ'he prompt gamma rays世 'eemit飴d企om也emo羽ng7'Li ions， 
whichleads白血eDoppler broadened line shape. The degree of the Doppler broadening is exp凹ted

曲四畳田t血eveloci句Tdegradati.on. In也epre田ntwork， the 478keV-prompt gamma rays were 

measured and analyzed in boron compounds dis回，lvedin mixed回，lventsuch as methanol and 

ben:配nein order ωcl町時也ein盟国ncesof in飴rmol配吐紅 interacti.onof回，lventon由es臼Ipping

power of charged parti.cle. 

1B1O : Studies on hot a加m也emi伺 1behavior of ene曙e也 ionsin回，lids(111) ---chemical behavior of 

energeti.c deuterium ions in graphi陸一

Sugiyama， T.， Morimo白， Y勺 K吋ama，H.， Okuno， K..但adi∞:hemis位yRes. Lab.， Fac. of &i.， 

Shizuoka U血v.)

From fusion回fetypoint of view; studies on hot a白mchemical behavior of energeti.c 1riti.um 

implanted in臼 plasmafacing materials have加encarried out.百isis al回 animpo此antsu同町tfor

high ene噌ychemis佐y.In也epre田nt蜘 dywe investi.gated也echemical behavior of energeti.c 
deuterium implanted in加 graphiteby Thermal De田叩ti.onSpec1roaopy (TDS). TDS measurements 

were made on D2 and CD4企omsurfaa layer of pyrolyti.c graphite cleavage surfaas after 1 ke V D2 + 

irradiati.on加1.()x1伊 D/ m2 at irradiati.on temperatures企om173 K白 673K. From也eTDS 

resul臼，we diaussed也edependen田ofirradiati.on tempera加.reonrelea田behaviorofD2 and CD4・
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lBll : Applica1ion of∞血cidenadoppler叩即位。闘'PY加pdymer

SUZl虫i，T.， Kondo， K.， Hamada， E.1， Chen， Z. Q.2， 1to， y3但adia1ionSci.白nter，High Energy 
A∞:elera加'rRes. Organiza1ion， Dep. ofRadio1ogical Sci.， Ib町a恒Pre島c加ralUniv. ofHealth Sci.t， Inst. 
ofApplied Physics， Univ. ofTsukuba2， RCNST， Univ. ofThkyoう

A∞血cideIli旬以)ppler叩ec位。ぽX)pywas applied加 polymer，using two Ge田，lid銑atedetec加Irs

(SSD).τ'he ratio of peak加 background of也eDopp1er broadening叩配的lIDobtained by one SSD 

de附加，rwas about 10-3.τ'his ratio was improved by taking ∞，incideIli偲oftwoGede飴C白，rs，resul回g

in the order of 10-5. By也isme也odpositron annibilation with inner orbital electrons with 1arge 

momentumc姐 bede肱 ted.百iscan be applied加 microanalysisof metallic e1ements with a high 

momentum inner orbital el即位ons.

1B12:Fr明volumein polyω'bonate前udiedby positron annibilation: temperature組 d世adiatione:ffi抗
onpo盛岡田um晶，rma1ion

Chen， Z. Q.， SUZl本i，T. ¥ Kondo， K. ¥ Hamada， E.2， Uedono， A.， Tanigawa， S.， 1加，y3 (Inst. ofApplied 

Phys.， Univ. of Tsukuba， Radiation Sci. Cent町田ghEnergyA四e1era加，rRβs.t，Dep. of Radiological 
Sci.， Ib位法iPrefec加ralUniv. ofHealth Sci三RCNST，Univ. ofThkyoう
1n由ispaper， we坑udied也efree vo1ume proper1ies in po1ycarbona胞 bypositron anniliila1ion 

life1ime甲町troaopy(PALS) as a function of temperature and e1asped 1ime. Free radicals and 

trapped e1ectrons were introduad when也esamp1e was expo田d加 po曲 onEOurce町組組onat 

r∞m temperature and 10w temperature， re甲ective1y.O-Ps li:fe1ime was not a:ffected by irradia1ion， 
but企eeradicals act as a配avengerof e1ec位onsand prohibit血eforma1ion of po呂田nium，wbile血e

trapped el即位onse出組自由ePs forma1ion. By measuring也eli島国e叩ec位ain也etempera加即

range企om20白2200C，and企om30加 375K，weob田rvedthat the glass transition temperature was 

about 140 oC . The methy1 group rotation was known加 S阻rtat about 1∞IK， and caused也e
e1即位ons白 getdetrapped from血efree vo1umes. Ano血ertransi1ion，也ebrittle-du出letransi1ion， 

wasal田 observed，which 0∞urred at about 230K. 

1B13: 'lime-di島，ren回lpert旧民d担割z∞rrela曲目fl17Cdー>117In担dl1lmCdー>11lαin8-mo1%
In-doped LiTaOs 
Ohkubo，Y勺S白白，T人Yokoyama，A.2， Uehara， S.， Kawa田，Y.自eS.Rβac白，r1nst.， KyoωUniv:リ阻Rβs.
Center， 0回kaUniv: ¥ Graduate Sch∞，1 ofSci.， Osaka Univ.う
The nuclear-e1ec出。quadrupo1einter配tionsat 117In and lllCd arising from 117Cd and 111mCd， 

re叩配tive1y， each chemically血troducedin 8-mo1% In-doped 島町oe1回tricLiTaOs (処=818 K) 
po1ycry鉱山，Wi鴨e即鉱蜘ud晶i跨edb匂'yme伺a剖到ring也e姐阻m即e

g伊a皿血araysove町rat舵emp肝era加rer釦 g酔e企勧om4.2加 1叩07ね3K. 羽恥も凶ll-d晶e宣fine吋d，es蹴鴎n凶姐a討11訪y田g俳le，坑翻ati依c 

e吐l配佐i蛇cq-伊uad企ru可po1e企equenciesωQwe鴎 Oぬb鴎町e吋dfor 11吋7可1n姐 dlllCd in也e0氾00. There is a 

S伊遁cantdifferena between也etemperature dependence of ωQ of 117In and也atof lllCd:也e

島Irmertempera加redependena re自白白血epha田 transi1ionat 818 K， whereas也e1atter does not田.

τ'his observa1ion indicates也at也eCdionsat也eLisites町einpeαiliarphysio∞hemical託ates，
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1B14:勾Iplicationofτ'DPAC加me凶10白llerene蜘 dies(111). 

Sa加，WηSueki，K. ¥ Acbiba， Y ¥ Nakahara， H人Obkubo，y2， Asai， K.3 (Applied Nuclear Physics Lab.， 
RIKEN.， GraduaOO Sch∞，1 of Sci.， Tokyo Me位opoli阻nUniv. ¥ Res. Reac加，rInst.， Kyo加Univ.2，Dep. of 
Applied Physics and Chemistry; Univ. ofElec位0・Communicationsう

τ'he time-d.i島~rential pe此旧bedan伊.u町∞，rrelation(TDPAC) me也odhas been applied 旬也e

study of血eel，即位onic翻 .00of endohedral白血llerenes:Ce@c82， C錫 C80，and白La@C80・ For
evalua出g也eo:xidation嗣飴 of也eprobe <ue > 140 </ue >Ce，∞，mp町ative杭ud.ieshave胎en
performed wi由也e回皿eprobes血∞叩oraOOdin other substan田ssuch as grapbiOO，也amonds，and 

回meinorganic compounds (LaF g， La2(C20d>3 ， PbTi03， La20s). It has been found也at也eestimatβd 

values for the electric直eldgrad.ients但FG)at也e臨 ofthe probe nuclei accom皿odaOOdinside the 

C世boncages and between也egraphiOO layers are by far greaOOr 血m也oæob田~rved 伽凶Ce in也e

diamonds and inorganic ∞mpounds. B印刷艶也ereis little con1ribution of也ea勾岨me1riccharge 

dis出bution血血elattia白血em略国加deof the EFGs， we have inferred也at也el町gemagnitude of 

也eEFGs for由eCe白llerenesand graphite can be at位ibu飴d加a4f el，回1ron;i.e.也e白 aω，ms

encaged in fulle肥necages町'8in也e坑ateofCe3+. 

1B15:MOe鴎:bauerisomer油lltsof lacs in transition me凶s

Shimomura， H.， Yo油ikawa，Kリ Muramatsu，H.， Watanabe， S. ¥ 0凪A.¥ Koizumi， M. ¥ Se恒ne，T.1 

のep.ofChemis句 Fac.ofEducation， Shinshu Univ.， Dep. ofChemis句 andFuel Res.， JapanAωmic 
Energy Res. Inst.1) 

Moessbauer e:ffect measurements伽也e81 keV位姐包tionin 133CS have been performed wi也

回urasof 19(e implanOOd inω 1ransition me阻Is.百e回ui'aswere prepared by means of an 

el，回1romagnetici田旬'pe田P位 a加Ir. The aim of the pre田ntwork is加五nda∞，rrelation between 

measured i田，mer油批of133CS and phy包caland chemical properties of也ehost metals. The五ne

∞町elationwas found between measured i田mer油追加db叫kmodulus of the host metal，組ditwas

inOOrpreted as也e∞mpressione:ffect due旬hostma1rices. 

1B16 : In-beam Mossbauer由ld.ieSon chemical s阻.OOsof 57pe A加msd回a戸ngfrom57Mn 

Kobaya油i，Y， Kubo M. K. ¥ yi但nada，Y.九百油ida，A.， Ogawa， H.3， Ueno， H勺 A回bi，K. 3， Ambe， F. 

(RIKEN， Dep. of Chemis住y，Univ. of 'Ibkyo¥ Dep. of Chemお1ry，Sci. Univ. of Toky02， Tokyo Inst. of 
百chnol.う

5百fuions are produad and sub田quentlyimplan胞din加 asample ofKMn04 as a 艶∞illd~町 RI

beam by projectile fragment reaction of田'Cobeam wi也 aBe阻rget.57Fe Mossbauer sp配1rawere 

measured using in-beam舵chniqueat 25姐.d155 K. The甲田1racanbe fi伽 dwi也twosingle lines， 

which訂'8assigned to Fe([1) and Fe(V or IV)叩田ies.

1B17: 1句 dMossbauer毎即位aOfGdM(CN)6・nH20andK!ωM(CN)6・nH20

Kitazawa， T.， Abe，よ，Wang， J.， Takahasbi， M.， Takada， M.σac. of Sci.， 'Ibho U血v.)
1民倒 Mossbauer 甲町田島r 也e ∞ordination polymer G.dFe(CN)6'組 20 の and
KGdFe(CN)6.3H20 ([1)， in which [Fe(CN)s]n-uni臼世'8bonded加Gd3+由roughCN・，町'8measured at 

12 K. The i回mershift (8; relative白血e1邸Eu/SmPd3Mössbauer 田町田~) and quadrupole∞upling 
con坑ant伽 I世e0.61 and 4.24 mm s-¥ w:副長也0田 for11世e0.54 and 4.49 mm S-I. The Moessbauer 
p世 am仰 rs剖鶴岡也atbo也 complexhave也e回meα脱出nationg'ωme1ryof GdN602・τ'hesmall 

出島ren田血也evalue of 8 sl喝gest也at也ee1配1ronicstaoo of Gd3+ would be slightly a島ctedby也e

o:xidation s回00of iron ion. τ'he el配1ronics回.00of Gd3+ might胎 al田 a島cOOdby也echemical甲田ies

includedin也eca羽匂Tof也e目y抗als位uc加re，i. e.， waOOr①or waOOr and K+ ([1). 
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1B18 : Mossbauer匂脱出mofiron:fine p町制es:Computer si:m由也n.

Kobayashi， T.， Fukumura， K. (Siga Univ. ofMedical Sci.) 

Tb.e growing up of iron fine-particles was sim叫atedwith a computer姐 d血eexp回飴dMossbauer

叩ectraat various胞mperaturewere calαIlated企om由earrangement of a加mswmch were 

compared wi血血eob艶rved叩配traof :fine particles of 57Fe品Irmedin a sapphire句 TStalby也e

imp1antation飴chnique. 仁xmsidering也esuperp世ama伊eticre1axation and血efluctuation by 

coll回tivemagnetic excitation，也eMossbauer甲ectrumof iron fine particles was estimated. Tb.e 

surfa田 effectof fine particles was reflected by estimating由ema伊etichyperfine宣e1dproportional白

血enearest and next nearest neighbors. Tb.e si:mulatβd temperature-dependent甲田trawere 

reproduced well the ob田rvedones.

1C01 :Pho加n配tivationanalysis ofhal噌ensinmet郎首脳

Naka皿0白，T.， Latif， A. Sk.， Oura， Y， Ebih町a，M. (Fac. of Sci.， 'lbkyo metropoli阻nUniv.) 
Inorder加determinehalogen ∞ntents with a high艶nsitivi切wehave deve10ped a ra<世田hemical
photon activation姐 alysis(RPAA) me也od.恥 haveestablished a chemical separation procedure伽

halogens in rock and meteorite samp1es.協 firstfu田dirradiated samp1es using NaOH wi也carrier

of halogens and then田paratedhalogens from也ema出x.Iodine and fluorine were precipitated as 

P占2姐 dCaF2，re叩ective1y，while chlorine and bromine were p四cipi阻.tedas Ag-halides. ，脇島undan
apparent 10ss of 1仕omreagent坑andard闘皿p1esand powdered館副皿en阻ryrock samp1es during 

irradiation. T:法ingin臼 account由isprob1em， we句r加e銑ablisha RPAAprc問 dure加meas田efour

halogens (F， Cl， Br， 1 )企oma single me飴oritesamp1e. 

1C02 : Application of array of germ佃 iumde町旬Irsfor佃 alyti伺1chemis句.

Hatsukawa， Y， 0油ima，M.， Hayakawa， T.， 'lbh， Y， Shinohara， Nリ Ku油ida，K. ¥ Ueno， T.1ωep.of 

Material Sci.， JapanA白血cEnergy Res. Inst.， Dep. ofEnvironmental Sci.， JapanA白血cEne昭yRes.

Inst1) 

τ'he multidimensional gamma ray叩配troaopymethod was applied品Irdetermination of 1吋.

20ng of 12哩samp1ew錦町adiatedat a re田町chreac白Irof JAERI. Gamma-gamma coincidence of 

multip1e gamma-rays 企om130J wmch produced via也e12哩(n，g細 ma)130J reaction we間 measured

with a m叫ti也mensional叩配trometer，GEMEINI. Form analysis of由isexperiment， de飴ction

limi臼Of12哩wasestimated as 129Jfl271 = 2 x 10-11• 

1C03:A町田acyofko'・血∞加Irs晶Irneutron induad prompt伊皿皿a-ray姐 alysis

Matsue， H.， Yonezawa， C.但βs.Group for Analytical Chemis句¥Dep. ofEnvironmental Sci.， Japan 

A白血cEnergy Res. Inst.) 

Tb.e ko低and町出zationme也odhas been studied and applied旬manykinds of standard児島，rence

materials at JAERI for也ea∞田a飴 determinationof multie1ements by neutron-indu田dprompt 

gamma-rayanalysis. Up加now，也eko・fac加Irsfor 27 e1ements using C1 as a∞Imp世a加Irhave been 

measured by the∞M and thermal neutron伊豆dedbeams of JRR・3M.In也is前udy，we evaluated也e
aoαll'acy of the ko白c臼，rsby the following manners. 1)τ'he ob阻血.edko・白c白，rswere∞mpared wi也
tho艶 obtainedwith thermal neu仕onguided beam at也eInsti加白ofI回句碑姐dSurfa田 Chemis町r

(IKI) in Hung世y.2)τ'he ko-factors were compared wi由也0艶 calculatedby using也eevaluated 
也ermalneutron cap加regamma-ray data (Z < 21) from也eLBNL (Lawre配:eBerke1ey National 

Labora加Iry，USA)-IKI and也eLone冶tab1e.
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1C04 : Improvement of JRR-3M prompt gamma-ray組 alysissy，晦m-Ins阻llationof new BGO de1l油Irsand

charged particle measurement sys飴m・

Yonezawa， C.， Ma臼ue，H勺 Ota，K.， Sas勾ima，F. (JapanAω>IDicEne培yRe田archInstitute) 

Sina 1991， the JRR・3Mprompt gamma-ray analysis system has been utilized by the scientists 

bo也企om伽 ei:伊∞1皿住iesand Jap姐Recentlynew BGO de脱臼，rsand charged particle 

叩ectrome白，rwere installed初出ePGAsysもem白improveah出町of也e巧巧tem. Background ∞unt 
rate of Bi・207decrea艶dby fac加Irten and only double e配apepeaks de蛤ctedin也epair mode 

叩ectrumby也eimprovement. Fur也ermore，neutron dep血 pro五lingof boron and li出umhas

become possible by出eimprovement. 

1C05 : Studies on provenance problems of ancient aramics， Sue恒-1.00恒ng伽 new:fingerprint 
elements-

M回~i， T.， Nakano， Y?， Yamakawa， S.， Miy，但出i，T.のep.ofChemis町 NaraUniv. ofEducation， Res. 
Rβac白IrInst.， Kyo白Univ.1)

Anewme也odwas developed晶r田U配:mg也esue恒 excavated企om加mbsi臼sin血eKohun 

period. τ'heu田白1finger prin胞wereK， Ca， Rb， and Sr. sc and La were determined by activation 
analysis， as new finger print elements. How u田五.u町e也enew finger print elements， sc and La ? 
This is a new problem in由iswork. The ob白血edda回w温beshownin由isoralpre田ntation.

1C06:Neu加mactivation of various materials at也eheightof∞mmercial血ght.
Komura， K. (Low Level Radioactivity Labo・， Kanazawa Univ.) 

Neu位onactivation at也eheight of domestic姐 dinternational f1ight has been investiga飴dusing 

various ta曙'etmaterials回chas metallic powder and chemical reagen臼.The samples expo田d白

cosmic ray neu仕onswere tran叩orted加 Ogoyaunderground labora白>ryas剛 nas possible a飴r

landing and measured by using extremely low background Ge de蹴白rs.By也edomestic f1ight， very 

short lived 116mIn and吋tlnwere四ecessfullyde伽 ted也oughpeak町eawere extremely low. On血e

o也erhand by in飴，rnational血ghts，more 10 short-lived nuclides∞uld be added旬也elist of 
neu位on-inducednatural radionuclides : 24Na、8世 14O_La，1蜘 Eu， 175Yb， 187W， 1句e，1句e，1吋rand1句.
τ'he田 nuclidesare considered加 beve巧TU回白I加 getinformation of ∞smic-ray neutrons andω 
evaluate neu位one却osured旧 ing血ght.

1C07:Me錨 uremen包d佐伯cialra出onuclides血艶aWI田dand田awater---Application of1ow baC:民駒田d

γ-ray甲即位。metry白 marineenvironment ---

Inoue， M.， Ko何i，H.， Yamamo加，M.， Sasagawa， H.， Sa回恒， K.， Komura， K. (Fac. of Sci.， Kanazawa 

Univ.) 

Formoni加，ringof ar岨cialradionuclides (radioactive corrosion products and 137CS)，田aweedand

艶 awatersamples were∞H配:tedat島田l∞ations即位也eShika a白血cpower plant， Ishikawa P陀f.
Potassium is main∞nstituent element in艶 aw田dandexi御 n田 of4OJ( inter伽 eswi也也ede飴ction
of low level radioactivities of ar岨cialnuclides. So in也iswork， we applied water leaching 

trea国 ent加 ashed田aWI凹 dfor removal of 4O_K， and也enextremely low backgroundγ-ray 

叩ectrome位ywere carried out血血e関田皿ples. As results of由e田 pr∞es艶 s，clear signals of 
natural (:lSSU and 232rJ'h田ries)and佐世cial(l37CS) nuclides were obtained， but radioactive corrosion 

products were not de伽 ted田 far.
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1C08 : Study on也ereliability of analytical me血ods伽由edetermination of uranium and thorium in 
田町∞ndu伽 Irmemory materials 

M臼uga油iraT.， Hara M.， Kim P. ¥ Naka油imaK2・， Nakayama K.2， Kuroiwa y2 (0紅白-branch，Inst.
品IrMa飴rialsR剖 η 'lbhokuUniv.， Vacuum Metallurgicalω.，Ltd. ¥ ULVAC Metarials Technology 

Co.，L凶.う

Elimination姐 d也eultra trace analysis of uranium and也oriumin memory de羽田materials町e

important re田arch旬rge臼inmodem鴎miconduc加Irindus句:Commonly used analytical me由ods

such as RNAA， ICP占ifS，GD占侶isvalid伽 longli島alpha・emittersand也eprobab出tyof回fterrors
is evaluated by assuming也eradi伺 quilibriumin natural alpha-d田ay艶rieswithout the direct 

determination of daughter alpha-emitters. Au也ors∞mpared也e組 alyticalre四I臼ofhigh-purity 
aluminumob白血edby RNAA， ICP・MS，GD-MS，組dSm-me也od也atis recently developed for也e
出rectdetermination of decay田riesalpha-emitters and∞凶rmed也atall analytical me也ods町e
reliable for也edetermination ofU・238andτE必 2.But radio-di田quilibriumenrichment of daughter 

nuclides is de恥 tedby Sm-me也od.τ'heresults imply也at也e田ft-errorprobab出tymust be 

evaluated by由eanalysis of all decay田riesalpha-emitters. 

1Cω:A回 0叩heric∞nantrationof 21O_Pb at Be討ingandαrengdu，由eP，ωIple'sRepublic of伍ina.
Sa臼， S.， Doi， T.1， Sa白，よ(Sch∞，1of Sci. and Technol.， Me討iUniv.， National Inst. for Environmental 
Studies1) 

A国 0叩heric∞n偲ntrationsof 21O_Pb were ob田町ed血血eeastern町eaoftheP，ωple's Republic of 
China wi也 aero田1samples. Ob田rvationswere carried out intermittently during也eperiod from 

April， 1989加 D田ember，1992 at B吋ingand Chengdu.百ea回 ospheric∞nωntrationsof 210Pb 
ranged from 0.9白4.6mBq佃 3atB吋ingand企om1.4白7.8mBq佃 3at Chengdu， resp田tivel~月 which

we陀血血esimilar level臼也0艶 ob田町edpreviously in也einl組 darea of也eChine田Con回ent.

Seasonal variations of the 210Pb conantration show the "one-peak" variation pat飴m: the maximum 
le刊 lswere recorded in wint町田a回n.Small additional ri蜘血由ea困 0叩heric210Pb∞n田ntra1ions
ob田rved血血eperiod from spring加 autumn田a船田maybe due加∞mplicatedmeteorology with 

high pressure sysもemsatB吋inganddue加thetopographical situation at Chengdu. 

1C10:Acti，羽tyratiosof田租iumi.ED加pesinvo1c佃i閲覧ksfromIzu・Marianaarc volcanωs. 
Sa白，J.， Endo， M. (Sch∞1 of Sci. and 'Il配hnol.，Me討iUniv.) 
The 234Uf2おUac1ivity ratios of 45 volcanic products from 6 volcanωs ofIzu占!Jarianaisl加 d・世C

姐 dal回也0艶企omHawaian island and 1田landranged from 0.96加1.04forming a Gaussian 

di位 ibu世onwi由也eaverage value of 0.997 and the standard devi油onofO.014， indica回g也at也e

2au -234U is almost in radioactive equilibrium in也eerupting magmas企omisland-arc volcanoes. 

1Cll :Radio配出redi町田libriu皿翻飴sof也eU-series nuclides in ffiil岨mplesfrom由eJCO白iticality
a悶dent帥

Kawabata， Y， Yamamoto， M.， Mura阻，Y， Komura， K. (Low Level Radioactivity Labo・， Kanazawa 
U回v.)

Soil samples coll田ted企omJCO campus following也e回世calitya∞:ident we開祖al戸edfor U 
f38.235，234U)姐dTh f32，230，22吋'h)i回topes句 as艶ss也epossible∞n祖m血ationby U， ba鴎 don也e
di田quilibriumof也eU・田riesnuclides. The∞ncen仕ationsof也esenuclides and i回初，picratio 
pおUf2おu)品ra total of 39 samples were determined by alpha-甲配trome住yandICP占侶，re叩ec位vely.
τ'he radioactive equilibrium翻 tesof 2au， 234U and 2~ were re∞伊ized伽也emost of samples 

measured. However，田me田，i]samples ∞II田tednear andlor far血e∞nversionbuilding showed 
impressive radioactive di配quilibriu皿 8阻tes.τ'he邸 Uf2aua白血cratios for the田 sampleswere al回
notably higher也annatural ratio， 0.720%.τ'he∞nsideration of excess amoun臼ofmU，2笛U担 d234U 
品，r2~ suggested也e∞n阻minationofland by U wi也variousenrichments up白血about7.2%.
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1C12: Neutronflueru氾血血evicinity of criti回lityAa.ident Site inτbkai-m町 a: Evalua1ion by 

me錨 urementofneu回 ill-induadradionuclides 

Ho回国ni，R.， Nakani油i，T.1， Imanaka， T.2， Mi臼.ug油 rra，T.3， Hara， M.3， Seki， R.4， Se凶 e，T.ベ

Kojima， S.6 (Graduate Sch∞，1 of Natural Sci.and Techno1.，Kanazawa Univ.， Fac. of Sci.， Kanazawa 

Univ.1，Rβs. Reac旬，rInst.， Kyo旬Univ.2，Oarai-branch， Inst.伽 MaterialRes.， Thhoku Univ.3， Dep. of 

Chemis同T，Tsukuba Univ.4， Graduate Sch∞11 of Sci.， Thhoku Univ.5， Radioi間的peRes. Center， Aichi 
Medical Univ.う

Residual neu位on・inducedradionuclides were measured in a田丑 samp1eand an iron samp1e 

coll配tedin也eVl佃ityof也e脱出.onwhere a criticali匂Taccident occurred (in Thkai-mura，企om30

September加10c白lber，1999). Concentrations of Na・24，La・140，Sb・122，Fe・59，Sb・124，sc・46，Zn・
65，Mn・54，Cs・134and仁x>-60血血e回lilsamp1e and Fe・59，乱ifn・54姐 dCo・60血血eiron samp1e were 

determined by γ・ray甲田trome町 Neu位onactivation analysis， gra羽metry， tluore脱 ntX-ray 

analysis and ab田叩tion叩ec位opho印Iffietrywere carried out伽也edetβ!rmination of target e1ements 

in the samp1es. The measured values of radionuclide(Bq)ltarget-e1ement were compared wi也

calculated ones; the measured values were not well reproduced by由ecal叫 ations.A血関白opyin 

neu位ontr姐甲ort町ound也.ecriticality accident site was obviously found. 

1C13 : Fluen田 andenergy甲町田皿of艶 lea肥dneu岡田企om也eJCO目価回lity3J倒dentsi飴

Kojima， SリImanaka，T.1， Takada，ょ1，Mi臼ugashira，T.2， Nakani油i，T.3， Seki， R. 4， Kondo， M.4， Sa鈎ki，

K.5， Sai加，T.6，yl担na伊 chi，y6， Furukawa， M.7 (Sch∞，1 ofMedicine， Aichi Medical Univ.， Res. Reactor 

Inst.， Kyoto Univ.1， Inst. for Materials Rβs.， 'I百bhokuUniv.2， Fac. of Sci.， Kanazawa Univ.3， Dep. of 

Chemis町 Univ.of Tsukuba4， Sch∞1 of Sci.， Rikkyo Univ.5， Radioi回加peRes.白nter，Osaka Univ.6， 

Fac.ofEnvironmental姐 dln伽mationSci.， Yokkaichi Univ.う

A criticali匂Taccident occurred at JCO Company Limited in Thk出-mura，Ib位法iPre島C加reon 

Septβmber 30， 1999 and畳間.onneutrons were con出uouslyemitted fur about 20 hours. Metal 

products and chemical reagen胎 were∞E田:tedat p1aas wi血distancesof 1.8-65 m and 270 m from 
也ecriticality accident 雌. Measurement of radionuclides induced from (n， gamma) and (n， p) 

reactions was attempted加 e姐mate也etluences姐 d血eenergy sp配trumof re1ea艶dneutrons. 

τ'he田 resul匝 w迎田rve加 evalua胞也eactual and more acαll'ate do田sof也eperωnne1 who had 

beenexpo田d加neutronsin也e'Ibkai-mura criticality accident. 

1C14: aC1AMS measurementof JIα)岨皿p1es.

Arai， D.， Seki， R.， Naga油ima，Y， Takahashi， T. (品侶Group，Univ. ofTsukuba) 

A critical nucle町 aのdent∞α町 edat也enucle紅白e1processing fac出cy， JCO， in Thk泊mura，
Ib町akipre島cture，Japan on 30 September 1999. It was one of也emost田riousal∞idents in也e
his加ryof nuc1ear power plan臼. Tremendous numbers of neu位onp世 ticleswere re1ea田d. So， we 

have commenced加 measure血eyie1d ofおC1radioi回白Ipesin也esamp1es being coll四ted企om血e

a∞ident site.τ'heneu位。ntlux can be estimated企om也eratio of 36C1白 35C1b配au艶也e36C1 nuclei 
町e白eated企omおC1也rougha thermal neu位oncapture pr眠時おC1(n，γ)おC1. AおC1AMS

techniques we have deve10ped is也eonly availab1e method for det脱出gveryrareおC1nuclei.
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1C15:~radi~bon白血gof佃cientjap組問d側men臼姐dsu回s

Oda，H勺Masuda，T.1， Yosbizawa， y2， F可i回，K.3， Nakamura， T.， Furukawa， M.4 (Nagoya Univ. Center 
for Chronological Res.， Aichi Bunkyo Univ.1， Emeritus Pro島s回Irof 回roshimaUniv.2， Coll. of 
Indus仕ial恥 hno1.3， Fac. of Environmental and Information Sciences， Yokkaichi Univ.4) 
For radiocarbon dating of hi御，ricalsamples， the pu中O舘 is白cl町時出ehis白IriCalage when the 

cultural properzy was produωdasa白01.Radi∞訂'bonage is， however， di島rent企om血ehisωrical 
age.τ'he diarepancy between radi即位;lxmage and his旬ricalage becomes a more肥riousproblem伽

悶 :entsamples which require more a∞旧総agede胞rmination.四epurpo田 of由isstudyisωclarify 

也ediarepancy COlli田rning姐 ancientJapane配 d∞ument.We measured radi∞:arbon ages of 
ancient Japane鴎 d∞umen白血dsutras， written da回 ofwhich世eknown from也epaleographic 
standpoint. Most of也epaper samples世e企om也eobver配-sideof也ed∞umentand were uad fur 
wri出gcharacters or transmi出ng回iffieinformation. Four paper samples were回ken企omsheets 

adhered初出eback side of四位asfor reinforωment. Radi∞町'bonda出 gwi也AMShas shown也at
也eobver艶也depaper of d∞ument has little di即 epancybetween由ecalibrated rad即位bonage 
姐 d也ehis白ricalage. A配or出ngly， such paper of ancient Japanese d∞ument or su1ra is a suitable 
sample品，rradi∞arbon da回gof recent historic period. on也eo也erhand， reinforcing paper has no 
cle町 relationshipbetween 初出 ages.Although the calibrated radi∞arbon age∞，uld indicate when 
也esu位awas repaired， it leaves r∞mforfur曲目investigation民causeolder paper could be抗uck晶r
repamng. 

1C16: Characteri姐csofpar国 uate晶Irmsof radionuclides in也eChernobyl river waters. 

Nagao， S.， Matsunaga， T勺 Sanada，Y.， Yana田，N.，Nag組 0，T.， Thk配:henko，Y 1， Am祖0，H. (Tok泊
Es泊b幽 ment，JapanA白iffiicEnergy Res. Inst.， RADEKl) 

τ'he radioactive fallout derived企om也eChernobyl a∞identhea羽ly∞ntam血ated也eexclusion 
zone (30 km zone)即位也eChernobyl Nuclear Power Plant. After也ea∞ident，radioactive polIution 
originated企om蹴 ond町 contaminationpr∞es配shas been in progress.百is舵udyfocu田son也e
migration behavior of particulate品，rmsof radionuclides in也eriver systems becaua of 

understanding也e1ran司x>rtationproces田 S組 dpa也waysof the radionuclides. The suspended 

particles were∞Uectedfrom也ewater samples from Sah組組dPripyat Rivers in April1997 to April 
1999 by centrifuged me也od.The企eezed-drysamples were measured伽也egamma emitters such 

as 137 Cs by a well却peGe-de脱臼r.The ge∞hemical as伎町ationof radionuclides血血esu叩ended
particles was investigated by艶 quentialchemical ex仕actionme也od.

1C17: Determinationofrheniuminenvironmen阻lwa伽岨mplesby inductively∞upled plasma mass 
甲ec位。，me仕y.

Tagami， K.， Uchida， S.但nvironmen阻l担 dToxi∞l句icalSci. Res. Group， National Inst. Radiological 
Sci.) 

B回au田 ofi臼chemicalsim立町ities加 Tc，Re can be used as a chemical analog for Tc-99 in the 

environment. However， Re is one of也erarest elements， and島r也lSrea回nlittle is known of its 

ge田:hemis句:In由is銑udy， a simple and rapid aheme is pre田nted品Irdetermining Re in water 
samples by inductively∞upled plasma mass spe位 ome町(ICP-MS).百reeseawatβr回mpleswere
coll田tedin f五tachinaka，Chiba and Kuma旬，ri.Five hundred milliliters of seawater岨mplewas 

血胞red由rougha 0.2-μm Millipore血ter.After addition of ni出cacid and hydrogen peroxide，也e
回lutionwas boiled伽 1h on a hot platβ.τ'hen由e田Ilutionwas in回 du問的 aτ'EVA叩配resin

column (Eichrom)旬 sep町 ateand ∞nan1rate Rβ. Almost 1∞% chemical re∞Iveries of Re by由e
developed method were ob能rvedusing Rか183in m叫titraar田，lution.The Re企action企omTEVA 

resin column was出lu飴d20 times and measured its Re ∞ntents by ICP占~.τ'he instrumen臼1

de胞ctionlimit for Re was 0.2 ppt. The Rβ∞nten白血也eJapane肥田awatersamples were 7・12.6
ppt. 

一 176



lC18 : Determ血ationof alpha nuclides in environmental samples using li伊id悶n凶lationmeasurement 

∞mh血edwi也p叫肥timeinterval analysis (TIA) 
Uezu， Y.， M町uo，Y.， Koma臼u，Y.1， Ha油imo白， T.2 (Japan Nuclear Cycle Development Inst.百kai

Works， Graduated. Sch∞，1 of Sci. and耳chnol.，Niigata Univ.l， Fac. of Sci.， Niiga阻 Univ.う
A liquid aintillation counting (LSC)∞mbined wi也 time血terval姐 alysis(TIA) has been 
developed伽也edetermination of alpha emitting nuclides in environmental samples. TIA is based 

on也e田I配tive∞luntingof也etime intervals due白血esu∞essivealpha decay events wi由血 a
m山間∞ndtime血tervalorder. Lower Level Discrim血a加r(ILD)艶出ngof analog白出g:t回I

converter (ADC) was adjus制的dωea配 backgroundevents due加 alowene曙yalphaemi伽 'r22官a.

Furthermore， sample was bubbled by N2 in order旬 eliminate也eeffects of Rn.， i臼 progeniesand 

oxygen quenching effect. When LLD田出ngof ADC was applied企om20加 32∞，也eω回I

background event was d配rea田d企omabout 270加 about90 owing加 theexclusion of 22官a.The 

decreasing procedure of background or random events w邸 verified加 cau艶 theenhancement of 

de加ction田nsitivityas well as也ed悶 ea田 ofmeasuring e町or.日nally，由eadvan偲d官A飴chnique

has been proven句 bevery preferable for也ede飴，rminationof SUI∞essively∞町elatedalpha emitters 
wl血 shorthalf-li島血environmentalsamples. 

2AOl:Syn也esisof配出OI!也me凶lofullerenesusing by radio仕似たr

Sueki， K.， Akiyama， K.， Zhao， Y. L.， Sak昭ucbi，MリKikucbi，K.， Katada， M.， Nakah町a，H.， Tsukada， 
K.1， Nagame， yl (Gradua飴Sch∞，1of Sci.， Thkyo Metropolitan Univ.， Advan白dSci. Res. Cen町;
JapanA白血cEnergy Res. Inst.1) 

恥 investigated由e明 thesisof metallofullerene wi也配回oids但h，P~ U， Np， Pu， andAm) 

using by radiotracer and也eHPLCbeha'羽orof也eirtral田r.τheelution behaviours were ob田町edfor

也eac出oids(Am， Np， U， Pa， and Th)∞n阻血ingfullerenes wi出 5PBB.and Buckyprep columns. The 

results of elution curves indica飴也atnew metallofullerenes∞ntaining ac出oidshave been 
昭n血esized.

2A02 : Characterization of ac出idefullerenes. 

Akiyama， K.， Zhao Y・L.，Sueki K.， Ko白maT.勺SuzukiS.，TsukadaK.l， HabaH.l，阻kucbiK.，Ohおuki

T.2， Nagame Y.1， Nakah町aH.， Katada M.のep.of Chemis町古kyoMetropolitan Univ.， Advanced 
Sci.Rβs.ωnter， JAERP， Lab. ofNuclear Sci.， Tohoku Univ.う
In由is艶 ssion，we report about也eproperties of chemically stable ac出idefullerenes at血efirst 

time.τhe艶 fullereneswere synthesized by世cdiaharge method and ex佐actedby CS2・The艶

extracted materials were dis田lvedinω，luene and田，paratedby 2 s飴pHPLC∞，lumn田P町出on
using 5PBB column島llowedby Buckyprep column. The HPLC elution behavior of田姐ium

fullerenes were sim品紅白thatof the fullerenes encapsula出glight rare e紅白elementsof La， Ce， Pr， 

姐 dNd. The most abundant component in the chroma加gramwas pur迫edand iden姐edby 

TOF品侶 measurement.As由eresult，由iswas iden値edas U@C82.τhe UVlvisINIR ab田叩tion

叩ectrumof U@C82 was al田 measured，and foundωbesim丑紅白血atof Nd@C82 in which 

encapsulated Nd atom has ffi electronic s位ucture回measU.
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2A03:Ba舵嗣diesof alpha覗lCOilbehavior in U祖 d四品伺y田:riesusing e1ec位。deposited田Ul'Ces.

Morimo白，T.勺 Banba.S.， Hasbimo加.T.1 (Japan ChemicalAnalysisωnter， Fac. of sciリNiigataUniv.1) 

Teflon ，silicon伊皿 orglass∞llec臼Irswere町adiatedwi也 alpha-詑∞丑 a白ms企oma白血ly
electrodeposited咋臼田mcein a vacuum chamber of about O.OlMPa.τ'he coll配的Irswere measured 

byalpha叩即位ometry加 determine也eacti:吋匂TS臨時血.The results showed血atalpha叩 ectrumof

e配hnuclide on由eThflon or sili∞n♂m∞H田旬r組立ed.τ'he間五ndingsimply也at222ful emitted 
from22官a剖urcemoved in Thflon or Silicon伊m∞Uec白rm凹erapidly and easily也anin glass. 
Glass collec臼，rswere廿radiatedusing 232(J田urce.τ'here四I白 showed由at212B:if224Ra activity ratio 

decrea肥dgradually as也eirradiation period was long. The田 findingsimply也at也ebehavior of 

22官且タ whichwas i司回tedinωthe glass collectDr企om232(J田ura，was di島rent企om也atOf22官n，

which was produced企om224Ra decay in血ecoll田町.

2A04 : Densizy func出回l蜘 dyonhydra白illnumbers ofU(VI). 

Yang， T.X.， Tsu油血a，S.， Suzuki， A. (Dept. Quan加mEngineering and Systems Sci.， Univ. ofTokyo) 

Hydration number ofU(VI) was studied using B3LYP hybrid densizy functional me也od. Itwas 

品undoutthat也ehydra位onnumber n=4 being也emost stable伽 Uの11)in gas pha田 atOKand0 
a回 pre曲目e.When也ecalculation was carried out in solution (by including entropic e盟主ctand 

回lvationenergy)， it was found out也atn=5 being也emost stable伽 Uの71).τ'hepre配ntstudyhas 
sho~皿也at也eentropic and回，lvationeffi舵白町equite important in studying也ehydra包onnumbers.

2A05 : Preparation of multi1ra田，ratKUR.

Takamiya， K， Akamine， M.， Shiba阻， S.，Ka岨ma胞u， Y1， 'Ibyo油ima，A. ¥ Shinoh町a，A.1但es.

Reac加IrInst.， KyotD Univ.， Graduate Sch∞lofSci.，O回kaUniv.1) 
Radi∞:hemical pr，∞edures for prep町由gm叫titracerusing也ermalneutron宣ssionof235U were 
e抗ablished.The阻rgetmaterial of田町O2mixed with the catcher ma飴rialゐr也efission produc臼

wasirra出atedat也ere艶archreactDr of也eRβ能町chReac加IrInsti加teofKyoωUniversiザ:In由is

presentation，也ecatchinge伍ciencyfor五回onproducts∞町elatedwi由也em国ngratio，也.eparticle 

size姐 d也e回mpleshape will be reported. 

2A06:四回皿田:parationfrom heavy water by el即位olysis.

Oga阻，Y.， Sakuma， Y.1， Oh白血， N.2 (Fac. ofMedicine， Nagoya Univ.， National Inst.品，rFusion Sci. ¥ 

Waka回wanEne昭yRes. Centerう

τ'ritium艶paration企omlight and heavy water by electrolysis were carried out加 e岨mate也e

鴎parationcharactβristicsof也e凶.tiu皿企omheavy water. Solid polymer electrolysis， which n田dsno

electrolyte， was u配d伽也e田P世 ation.τ'heelectrolysisαlITen臼 were5A， lOA and 20A. Hydrogen 

gas and oxygen g.槌 producedwere re∞mbined under palladium catalyst.τ'he艶P世 ationcoe盟cient怠
we凹 evaluatedas由eratios of the tritium concentrations of也er回ombinedwater白血eonesof也e

original water.τ'heαle血cien白血 lightwater were 9.64土0.07，姐d也eαle血cien胞 inheavy water 

were 1.9担ゴ:>'02.
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2A07: Cons仕配tionof邸Acf213J3ige田 ra加r四ys飴m佃 dp:reparation of 21守Bi-labe1edmonl配:lonalantibody 
Yamamo加， N.，Wa油iy.田na，K勺 Takahashi，M.， Tsuj~ T.ηTerada， Y.， Am姐o，RηSbiokawa，y'1 (Fac. 
ofMedicine， Kan回awaUniv.， Insti加tefor Materials Rβse町ch，1bhoku Uniピ)

The Bismu也剖3is an alpha particle emitting radionuclide也atwas exp田胞d加 u田 ofalpha-

immunotherapy. The physical advan阻geusing of alpha particles for radioimmunotherapy世e也at
bigh-LET (Liner Energy Trans島r)也at町erequired for single-田llkill担 dshort range (60凶)目In
由iswork， a me也odof construction of an 225Ac(21守Bigenera加r勾TS飴m，elution of the daughter 21宮i

nuclide and preparation of i臼 radioimmunoco可ugatewas examined as follows. 1. An 225Ac田，urce

provided企om也eInstitu飴 ofMaterial Scien田s，1bhoku University were employed. 2. A best 

∞ndition ofloading也e225Acf21宅;ion cation exchange column was 0.01加O.lNHCl and of elution the 
21s:Bi was 0.02加O.06NHClIO.05加O.lMKImixing回，lution.3. The sy臨 mof 21s:Bi elution wi也bigh
radi∞:hemical yield was established every 5 hours milking. 4. The可nthesisof 21s:Bi with 
mon∞:lonal antibody and i回出町yanobenzyl・EDTA∞可ugatewere alωexamined by using也e
anti加dyas Fab produced by mouse polyclonal IgG. 

2A08 : Reaction of a ni出dorhenium∞IIDplex[ReNα2(PPha)Jwi血anamine oxime:Compa:ruDn wi血
ni恒do飴油田ium∞mp1exes.
Iwasawa， T勺Takay田na，T.， Se恒ne，T.， Kudoh， H. (GraduatβSch∞，1 of Sci.1bhoku Univ.) 
The reaction of [ReNC12(PPh:0d] wi也 an amine oxime PnAO(3，3，9，9・加trame由yl-4，8-

di但 aundecane・2，10-dionedioxime) was performed in dichlorome也ane唱曲anol 田lution.The 

products were characterized by 1H and 13C_NMR甲即位。制限 IRsp回:troaopあ姐dmass 

叩ec仕ome句.百ecomplexwas revealedωhave an∞a阻hedral位 uc加rein wbich two PnAO 
ligands were coordinated白血dioxorhenium ∞m也roughtwo amine nitrogen a加Ims. 百isre開lt
indicates由at血enitrido rhenium core is less stable由m 也enitrido飴chnetiumcore in ligand 

exchange reactions. 

2Aω:Syn也esisof a novel ni出dot配:hnetium∞mplexwi也peptidechelate ligand and its 位配加配血a
EOlution. 

Sa加，S勺Takayama，T.， Se恒ne，T.， Kudoh， H. (Graduate Sch∞11 ofSci.1bhoku Univ.) 
Anovelni出do∞mplexwith peptide chelate lig姐 dwas巧m也esizedby a reaction of pentapeptide 
KYCAR and fn・Bll.iN]I_TcNClJ in me也anol.The complex was Chl舵 terizedby 1H and 13_NMR 
叩ectroaopぁR 甲田tro配opy， and elemental analysis. The complex in a田Ilutionwas revealed白
have a square pyramid structure in wbich two KYCARs wereαlOr也nated白血e飴chnetiumcenter 

由rough也eni仕ogena臼IIDand depro加natedsulfur a白mof cysteine，也eα脱出natednitrogen and 

s叫furatρmsbeingin也etrans position each 0也er.

2A1O: Solvation number ofTb([町ina mixed system ofDMSO and water. 
Wa阻nabe，T.， Kaw，部aki，M.， Yanaga， M.， Suganu皿a，H.，Sa旬h，I.1， Yai阻，T.2，Tak出，K.2， Narita， H.2， 
SUZl虫iヲ S.2，Tacbimori， S.2 (Graduate Sch∞11 of Sci. and Engineering， Shizuoka Univ.， Inst. for 
Materials Res.， Tohoku Univ.1， JapanAtomic Energy Res. Inst.う
τ'he hydration numbers of出positivelan也anideion位 edependent on也eirionic raclii. It was 

elucidated by田mechemists也at也ehydration number of Tb&i-was 8.τ'he donor number of DMSO 

is larger也m也atofwatβ，rand DMSO mol田uleal回 b叫kier也anwater. so it may be e却ectedfor
也e田Ilvationnumber of Tb&i-臼vary企om8， when the mole fraction ofDMSO (.Af;) in a mixed sy舵m

of DMSO and water in位ea艶 s.¥恥抗udied也evariation in也e田Ilvationnumber of Tb&i-with an 

mcrea田血Xsin也emixed勾市temby (1)田，lventex仕actionmethod and (2) EXAFS. It was derived 

企om也eob阻inedre四I白血at也e田Ilvationnumber ofTb&十waskepttρ8in也eregionofO語英語

0.203. 
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2All:地 l閉山rd戸amicalstudy on hydration ofU ([V). 

1m出.，H勺 Yang，T. X.， Tsu油ima，S勺 Suzuki，A. (Dept. Quantum Engineering and Systems Sci.， Univ. 
ofTokyo) 
Hydration of Uのろ wasstudied by molecular dynamical (MD) simulations. 百eU・Hpair
potential was 1，∞ally developed by density functional calculations and was u艶dinMDsimul油ons.
Thee品ctof ef!ective ch訂geof uranium on the U-O bond length was al田 investigatedin由is蜘 dy.

2B01 : Transmission and e:mission Mo錨;bauer甲田1raof (Sr，Ca)(Fe，白川3-d

Nomura， K， Sawada， T.， Homonnay， Z.l， Juhasz， G.l，恥rtes，A. 1 (Sch∞，1 of Engineering， Univ. of 
Tokyo， Dep. ofNuclear Chemis句¥Eotvos Lorand Univ.1) 

Emission and tr姐 smission Mossbauer 甲田tra of (SrO.95Cao.a;)(FeO.5仁bO.tJS.d and 
(SrO.5Cao.tJ(FeO.5ωO.tJOS.d were measured， and也edi島田nceof coordinaOOd 0巧gensnumber between 
Fe atoms and co a白，mswasre∞伊ized.1t is五)und也atco ions is pre島r加 terahedralra由er由m
田租hedralsites， whereas Fe ions町e1∞atedat飴rahedral姐 d∞阻hedralsites at也e回皿eamoun臼.

2B02 : In-situ 57Fe MO随;bauer叩即位alme錨 U即，men包ofl油iumin回出onmaterials for a伽組偲d
ba伽，ries

Ariyo油i，K， Ohzuku， T.， S独自，Y? (Fac. ofEngineering， Osaka CiセyUniv.， Daido Kougyou Thcbnol.1) 
Li出um・m田rtionmaterials containing iron叩ecieswere prepared and examined by XRD， 
e1配tr∞hemical，and Mossbauer-叩ectralme也ods.τ'he回>lid-state即 doxpotentials due ωrron 
叩ecieswere ob艶rved品，rLiFeL侶Mn3f204and LiFeTi04> while 回lid-stateredox potential of 

LiFe1l4Ni3l402 was almost the回meas that ofLiNi02・TheMossbauer sp田traclearly showed that 5 
V redox potential伽LiFe1J2Mn3f204was due白血eformation of 00佐avalentiron甲田ies，and 2 V 

redox potential for LiFeTi04 was due白也e品，rmationof divalent iron叩ecies. Although 

tetravalent iron叩ecieswasob田rvedin也e叩ectrafor也efullyo:x地zedLiFe1l4Ni3l404>也e田hd-state

redox potential of iron叩ecies∞，uldnot be甲田温.ed.As were de蹴 ibedhere， in-situ Mossbauer-
叩ec仕almeasurements of li出.um-m田rtionmaterials were quite u田向1in developing田，lid嗣 .00

electr∞hemis句Tofin配rtionmaterials for advanced batteries. 

2B03 : 57Fe MOssbauer時即位oaopic曲uliesof palω田1
Nakada， M.， U胞unomiya，S.l， 1toh， J.l， Murakami， T.1 のep.of Materials Sci.， JAERI， Fac. of Sci.， 
U血:v.ofTokyol) 

Thepurpo田 of由is蜘 dyis旬e姐mate也eoldtimesa回 0甲hereand to elucidate也eweathering 

process of rocks. 57Fe Mossbauer甲町田scopyis u田白I伽 l印刷dychemical翻飴sof iron. We 
applied 5'Pe Mossbauer叩e侃 oscopy加paleo・wea也eredr∞ks(palω田1).τ'hepaleo剖，1was developed 
before 2.48 Ga at C∞'per Lake， Ontario， Canada. A relative inOOnsity of divalent iron measured by 
Mossbauer甲町田制，pydecrea田dfrom lower portion加wardupper portion of paleo田1.

2B04:Effi配tof伺.tion 甲mme住y組dintermoleαùarin胞~ractionin binuclear fer:roane derivati:鴨S

Oda， T.， Naka油ima，S.l， Okuda， T. (Graduatβah∞，lofSci.，回ro油imaUniv.， Radioi回旬，pe白nt町
田ro油血aUniv.1) 

乱也xed.・.valenabinuclear 島町田:enederivatives substituted with 2・.phenylbutylgroup having 

a可mme出cc町'bonwere prep訂 edand studied加compare也emi:xed-valen田御船sof由e田 isomers

by means of 57Fe M田 ssbauersp即位OECOpy.(8，5)and (R，R)∞mpounds showed typical回 pped-
valence s阻teat 80K Although two valena sta回∞町esponding加 Fe⑪ andFe但り approached 
eacho也erWl也血α:-easingtemperature，也eynever showed perfect detrapped・valence坑ateeven at 

r∞Iill temperature. 1t can be e却1泊nedby也efact也at也eydo not have inversion anter in 
也em田lves. On the other hand， raamic compound which ∞問自 ofequimol町(8，5)and (R，R) 

∞mpounds showed de仕apped-valena翻 00at lower temperature. 
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2B05 : Mo1ecular motion and pha即位ansi伽IIIof2・pheny1butyl島町慨neencla由ratedindeo可也olicacid. 

Ichkawa， N.， Naka油ima，S. ¥ Okuda， T. (Graduate School of Sci.，出ro油imaUniv.， Radioi田町e
Center，日ro品血aUniv.1) 

57Fe Moessbauer叩即位。悶Ipywas applied加 knowthe di島renain interaction between host 

and guest molecules among (均・， (8)・， and raamic i回mersin 2・phenylbutylferr∞:enesencla由rated
in deo巧cholicacidのCA).τ'he(身 i剖mer・DCAhas one田lvatedmolecule per伊Iestmolecule， 
ra，ωmic i田mer-DCA0.7molecu】eof回lva加dmolecule， while (R) i回merincludes none of回Ilva飴d

molec叫e. 57Fe Moessbauer恥仰oscopyrevealed血at(R) isomer-DCA changes in出 la出回

vibration around 160K， while (8) i回mer-DCAd田snot. There was a品島ren白血也epowder X-ray 

di島actionpatterns among them. An interesting pha随 transi加nwasob艶rvedin (8)・andracemic 

isomers・DCA，which is accompanied by a de田，lvationand也enthe change of crystal s廿uc加re加也at

of(R) i田mer-DCAheatedup加由e回metemperature. Such pha艶甘ansitionwas not ob田rvedin 

(R) i田mer-DCA.

2B06:Syn也esisandM田 ssbauer甲田町制Ipic蜘 diesof iron pyr岨ne出car加txylates姐 d也err也ermal

dぼ沿mpositionproduc臼

Katada， M.， A企oj，D.， Yamauchi， T.， Sawada， M. (Graduate Sch∞11 of Sci.， Tokyo Metropolitan 
Univ.) 

Several types of iron p戸idine出C町bo:xylateswere匂1ll也esizedby maintaining equimol世

mixtures of pyridindicarbo巧licacids and FeC12組 20and FeC136H20 and studied by M田 ssbauer

spec位oaopyand TG-DTA也ermalanaysis.Moessbauer叩ectraof也e∞mplexesprepared wi血
FeC124H20 under ni位。gena国 0叩hereshowed也atall血e∞mplexeswere∞阻hedralhigh・spm

iron(ll)坑ate.However，也eiron(ll)∞mplexes prepared in air were high・叩血iron(lII)state exapt for 

2，5・pyridinedicarbo:xylicacid iron complex.白ystalstructure of iron(l町∞mplexwith 2，6-

pyridinedic町bo:xylicacid was dependent on也e∞nditionof prep町ation.

2B07: 57pe Moe随:bauer甲即位aof non-planar-po甲，hirina旬並on但D∞mplexes.
Takahasi， M.， Ikeue， T. ¥ Nakam田 a，M. ¥ Takeda， M.のep.of Chemis同月 TohoUniv.， Dep. of 
Chemis町古hoUniv. Sch∞11 Medicine1) 
57Fe Moessbauer叩配trafor∞阻e也yltetraphenylporphi封na白iron但1)∞mplexes，Fe~侃tpp)αor

Fe(1∞tpp)~.CI04 (L=耐， pぁ 4-CN・郎 4-(Me2N)-py) 町emeasured. While the 由f∞mplex， 
Fe(1∞tpp)(廿rlhCIOφshows也epure intermeidate叩血翻te(8= 3氾:)above 80 K， a叩in-a白 ixed(8 
= 1/2，3/2)銑ateis ob田rvedfor也epy∞mplex. A∞mplex elec位onic銑atefor 4-CN-py∞mplex is 
四ggested. τ'he 叩linS阻tes 島，rFe~田tpp)Cland Fe(1間七pp)(dmap)2.C104町e∞nfirmed白behighspin 
andlow叩in，re甲田tively.

2B08 : Mossbauer蜘 dyonma出x-isolatediron halides. 

Yamada， Y. (Fac. ofSci， Sci Univ. ofTokyo) 
La田rablation is a very u関白1姐 d∞nvenienttechnique加vaporizematβrials which世ehardly 
vaporized using resistive hea出g. Fur也ermore， la田~rablation provides new chemical inte即stas it 

produas highly energetic atoms， wbich react wi也 varietyof molecules and form novel ∞mpounds 
unavailable under normal ∞nditions. Iron halide甲田ieswere produ田dby也ereaction of laser-
evaporated iron a白mswl也 halogenatβdreactant gas， and were i田latβdin low-temperature 

ma回目s. 百eirMossbauer sp即位awere ob白血ed. Fe2F 6， FeF 3 and Fe2F 4 were produced by出e

reaction of la配r-evaporatβdiron atoms wi也 sulfurhexaf1uoride SF 6・FeI2and dimeric Fe2I4 were 
produ田dby也.ereaction of la田r-evaporatediron a加mswithme也yliodide CHJ. 百eyields of the 

products varied depending on也e∞ncentrationof reactan gas in也eAr matrix. Molecular orbital 
calculations were performed in order加confirm也eirassignments. 
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2Bω:句ticalswitching of iron但1)∞mpounds.
Hayami， S.， Gu， Z.， F可ishima，A. ¥ Sa白， O. (Kanagawa Acad. of Sci. and 'Thchnol.， Fac. of 
Engine町ing，Univ. ofTokyOl) 

One of也emain challenges in由e五eldof 叩in-cros回~er ∞mplexes is也eproduction of 

compounds wi也 wide也ermalhy蜘 esisat room tempera加re.恥 havefound out也at[Fe(q回1)

:JN岱 e・CH2C12 di甲lays也ewidest也ermalhysもeresis伽由espin-cros回Ivercompounds. 
Fur也ermo即， it was found由atthe compound exhibits light-induced excited叩1ms阻tetrapping 

(LlESS司 e:ffi配臼 atlow temperature byexci也 g血eligand白 me阻1ch世 getran品，rb組 d.It is 

由ought血at也ecooperativity re甲onsible品r也e1町gehysteresis ari田smainly企om也e

intermolec叫arp interactions between quinoline and phenyl rings. 

2B1O: Dir帥onof叩1malignment in oxalate-bri匂edma伊eticmaterials. 

I討ima，S.， Mizutani， F.φJational Inst. ofBioai. and Human-'Thchnol.) 

The面白tionof叩inalignment was inve凶gated伽 oxala胞-bridgedbimetallic ∞mplexes 
A匹ifn([I)Fe([m(o杭]by using 57Fe Moessbauer申印刷配opy. 1 t was ob田rved由at也e面白tioncan 

be controlled by也e恒ndsof the organic cation N. The di島rencesin町y銑alstructure would be 

re叩onsible伽也edirection change. Similar results were al田 ob阻血edfor也esy臨m of 

A[Ni([I)Fe但I)(ox)J.

2Bl1:Ma伊e仕組dpho伽:hemicalstudies of [Fe(pap):JX-S 

Maruta， T.， Maeda， Y.， Hayami， S人Sa白， 0.1(Graduate配h∞lof sciリ KyushuUniv.， Kanagawa 
Acad. of Sci. and T，田:h.1)

As a re艶 archof iron([m complexes which trigger o:ff light-indu四dexci胞d叩血・s阻.tetrapping 

(LlESST) phenomenon， we明也esizediron([II) complexes [Fe(pap) :JX-S and則 diedm樗neticand 
photochemical properties.τ'he 57Fe Mossbauer and variable-temperature magnetic suaeptib出ty
da阻伽血e∞mplex[Fe(pap):JPF6・H20 showed 血e 叩m・白os回~er behavior. And da回 for也e

complex [Fe(pap):JPF6.DMSO al田 showed 由e 叩in-crosω~erbehavior. During 5 K加50K，LIESST 

wasob田rved品，r[Fe(pap ):JPF 6・DMSO∞mplex.

2COl : Basic study on配I田血1e田，parationof出tium(l)開館parationof water-

Akahori， S.， Tega， E.， Shimada， A.， Okuno， K.， Sa岨ki，S.1， SUZl北iヲT.¥ Kondo， K.1侭adi∞hemis句
Rβs. Lab.， Fac. of Sci.， Shizuoka Univ.，回ghEnergy Accelerator R朗.臼g四 ization(KEK)1)
For pre田rvationof the environment around high-energy accelerator fac制 es，it be∞mesmore 
and more important加 e嗣 blishan e:ffective technique for measuremen臼 of出tiumrelea田dfrom

也estacks and也ebea皿-linetunnels. A new me也od品r即 al-timeand continuous monitoring of 

tritium has been propo艶 dand developed using hollow-宣lamenttype polyimide membranes in our 

group. 'Ihtium is formed in air m出nlyby叩allationof 0巧genand nitrogen in the beam-line tunnels. 

At也esame time， the other radioi間的pes町eal田 produ田din也etunnels， and血oashort-lived 

radionuclides interfere wi也 dir田tmeasurements of出tium. τ'here品開，由e田para包onof tritium 

from such radioactive airl氾rneswould be es回出alfor∞ntinuous and間 al-timemeasurements of 
tritium. Among averal me也odsof出.tium田P位 ation，a hollow-filament type polyimide membrane 

is one of也emost promising deviωs becau配 ofits high田'paratione血ciencywi也 lowcost. In血e

pre田ntstudy;也ee却erimen臼 havebeen performed using a small membrane module sys飴m

wl也out出tiumin order白 investigateits basic performanas of也emembrane.恥 havemeasured 

也eenrichment fac加，rsof hydrogen isoωIpes in nitrogen and air， and pr∞eeded wi也eヰ>erimentsfor 
water aparation. 
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2∞'2 : Removal of impurities from environmental water回mp]esfor出:tiu皿 measurementby means of 
liquid aintillation∞unter 
Sakuma， Y.， Oga阻，Y人Ts可i，N.2 (National Inst.品'1'Fusion Sci， Fac. of Medicine， Nagoya Univ. ¥ 
JapanAir-conditioning Serv. Co. L凶.う

Liquid aintillation∞unting is now也emost popular method加 mea飢ll'e由e刷出血
∞nantration in也eenvironmental water. The仕itium∞ncen:仕ationin也eenvironmental samples 
became as low as也ede加ctionlimit of low background of也.eliquid aintillation counter; 0.5-1.0 

Bq/kg-H20. So we applied an electrolysis enrichment.τ'he el，即位olysisusing a solid polymer 

el，回trolytewas cho田n加enrich，which did not needωaddanyelec加 lyteandal回也eneutralization 

later. However， it takes much ti皿ewi也 alot of doing白 di凶110ft'也eimpurities in the sample water 

before anda島r也edi凶11ation.ln也elight of it we inve凶gatedin:白也epossible alternative method 

wl血 membrane血ters伽 pur姐cation.As a resu1t，出e臼.trationwas proved 1D be available for 

tritium measurement. 

2C03 : Behavior ofSr， Cs， and Ba in the culture solutions 

K出iuchi，H.， Amano， H.， Ichima岨 M.1(Dep. ofEnvironmental Sci.， JapanA白血_cEnergy Res. Inst.， 

Fa，舵c.ofSci.，Ib位法iUn:iv.1) 

The roles of m町obialactivities need白beex但n:inedin a part白play血血ematerial circulation. 

In由isre配arch，it was examined也atthe environment fac白，rs(nutrien臼 andp町 influence也e

retention of Sr， Cs， and Ba as analogue of long lived radionuclide by由emiぽ∞，rgan:ism.τ'hestudyon 

也eeffi配:tof pH and initial metal (Sr， Cs and Ba) concen:回世onon retention of metals by 

microorganism m∞由.ted企om脚色ceEDil. The cultures under cooxis回 ceof Sr， Cs， and Ba (10 
ppm) in 1% PrYG伽 5days， and也.eproducts were filtered with也epolypropylene血ter.The 

attached ∞mponent with ωlls was found白∞n白血 mostof血ere阻血edcations. One of the 

Inl位。organismwas made strontium c世'bonate田，lubleunder the supersaturated叫加re回，lution

wl也 e:xcess町 ontiumc世bonate.

2C04 : Applica出nof radionuclides for叩的ationofo曙an:icmat飴rinaawater

日ro田，K.(Ge∞:hemicalRes. Dep.， Meteorol噂calRβs.Inst.)

τ'he in飴ractionbetween thorium and oceanic p紅白叫atemat伽 wasexamined e却erimentally

by using chemical equilibrium脱出iques. Thorium reac胎 qua帥 tivelywith也eo昭an:icbin血g

帥 ofP町也叫ateMatter (PM) in 0.1 M HCl田，lutionby ∞mplexation， which is equilibrated wi出血
24h. Accor出ng旬massblanωanalysis，也oriumforms a 1: 1∞mplexwi也 aorgan:ic binding 帥血

PM，who田∞nc出onal坑ab出ty∞nstantis 106.6 M-1. τ'heτ'h ad田'rptionab出町yis pre田nteven6.9 

MHCl回，lutionsa1也oughthe amount of Th ad回叩tiond悶 easeswi也血目easingacidity in也e

回，lution. Intβ，rferences加古adosrptionby Fe但I)su鍔est也ato也ermetals can:not re配twi也PM

inmore也an0.1 MHCl田，lutionswhen COlli田ntrationsof 0也ermetals町ethe田melevel of Th. 

The competitive reaction between Th and Fe(I町御山sin higher Fe∞ncentrations， which means 
也at也eorganic bin出ngsite is non叩田苗cfor百. A vertical profi1e of the s回 ngligand of PM in也e
we臨，mNorth Pacific is ch世 ac出zed;也atis，也es位ongligand shows a即血四 maximumand 

de目ea艶drapid1y with depth. 
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2C05:M叫titr滋賀賀町reening:Element-element interaction血mou田 brainunder deficient and over-loaded 

S旬:teofanes田ntial1raaelement 

Yabu油ita.， Y.， Kanayama， Y.，阻mura，T.， T.担。hda，T.¥ Wa品lY恒na，K.， A皿ano，R.， Enomoω， S.2 

(Fac. ofMedicine， Kanazawa Univ.， Graduate Sch∞，1 of Natural Sci. and Technol.， Kanazawa Univ. ¥ 

Inst. ofPhysical and Chemical Res.う

M叫ti1raωr船cbniqueis u関白1and versatile品r也e則 dyonbio-岡田e1ements. The technique 

was applied旬即eensim叫阻neously也ebrain regions (i四回bral∞Irtex，CO叩uss1riatum， 
hipp∞ampus，ωrebellum，也alamusand hypo也alamus，midbrain， pons and med叫la，olfac白巧Tbulb) 

upta.kes of 6 radioactive 7宅e，8官b，54Mn， 65Zn， 58Co and 46Sc 1racers in也.emicemain阻血edon姐

es配ntiale1ement deficient diet or i臼 overloadeddiet. As a resul丸也.eradioactive dis凶butionsof 

58Co and噌cwere variab1e and region叩 ecificin也ebrain， while也0田 of75Se，8官b，54Mn， and 65Zn 

were∞mparab1e among all regions. Much in伽 nationabout也ee1ement-e1ement interactions in 
the brain was obta.ined and sum血紅白edin由iswork. For examp1e，也.eregional upta.kes of 46Sc by 

cerebral cortex， pons and medulla were found higher也antho田 byo也erregions in mi田 m泊ntailled

Mn overloaded diet.百ehomeos岡田of田me1ra田 e1emen胞のfu，zn and Se)血也.emou配 brain
wasdi町田艶don也eires田ntialitiesand bi，∞:hemical ro1es in the brain function. 

2C06 : Biobehavior組 d∞副賞:mtrationof仕組氾elemen臼inbrain of normal mia during development. 

-An application of multi住a田randn即位。nac血ra由n

Tarohda T.， Yabushita. Y.1， A皿担oR. ¥ Nakanishi TえEnomo旬 S.3(Graduate Sch∞，1 ofnatural Sci. 
and加chnol.， Kanazawa Univ.， Sch∞1 ofHealth Sci.， Fac.ofMedicine， Kanazawa Univ.1， Dep. of 

Chemis句T，Fac. ofSci.， Kan但awaU血v.2，Inst. ofPhysil and Chemical Res.但lKEN)う
We studied也.ere1ation曲ipbetween behavior and con田n1rationof田1enium，zinc and 

m阻 gane田血 brain.τ'heywere∞nducted加 makeu田 ofmulti1racer飴cbniqueand neutron 
ac姐vationanalysis.τ'he multi1racer tecbnique was applied白田mestudies on也eBio民haviorof 

1race e1ements in normal 1 CR mi田 .ωmp町ativebehavior(l5Se，缶Zn，54Mn behavior) and 

con自由ation(Se， Zn， Mn∞臨時wereexamined in也.ebrain of 1 day old， 4 day old， 8 day old， 21 

day old and 56 day old mice， and evaluated in terms of brain upta.ke rate (:也.eradioactivi勿

pe配enta.geof injec胞ddo配pergram of interested organ， %do配/g')and brain concen1ra祉on(μg/g). 

As a result，也eupta.kes of all 3 1racers by由.ebrain of 1-day-01d mice were found much higher也組

曲o田 ofother e1der ones. Brain con田n1rationof Se and zn h町dlychanged. But ∞n倒 11rationof 
Mn in brain was in白easingwi也grow由.¥恥examinehere the回日ndingsby means of radi∞:hemical 

tecbnique. 
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2C07:Spc:羽ficbehavi町 of11'aaelemen臼inZn-de宣cientmia.

Ohyama， T.， Y:姐 aga，M.，Yo油ida，T.，M舵臼u，H.，No伊 cbi，M.， Suganuma， H勺 Omori，T.， Hirunuma， 

R.1， Enomo白，S.1(Fac. ofSci.， Shizuoka Univ.， Inst. ofPhysical and ChemicalRes.但IKEN)1)
Weu田damultitra偲r飴chniquein order加detβrmineuptake rates of es臨 ltialtrace elemen1:s in 

various organs and tissues of Zn-def. mia. Eight-week old male mia of ICR strain were出羽ded

m加 twogroups. One group was fed wi也Zn-def.diet and dis凶ledwater， and也eo也ergroup wl也

∞n位01dietand也e回mewa伽Aftera week， multitracer田Ilution抑制.tedfromAg臼rgetwas
i司田tedin佐aperi加nealyor orally admini御~red 白 each mou艶. Various org:釦 sand tissues were 

removed6・72hours after administration， and weighed immediately. Their radioactivi匂Tlevels were 

measured wi也 HPGe de加ctors. We∞mpared uptake rates of the田 radioi回白peswl也
con田ntrationsof trace elements determined by instrumental neutron activation analysis in order白

consider why zn・de五ciencyleads叩ecificme回bolismfor位aceelements. In mice undergone 
intraperitonealy i司配tion，there we即 nodi島rencesin uptake rate of co in various organs between 
zn・def.mice and∞n凶 1ones， whereas co∞n田ntrationsin all也eorgans and tissues of zrトdef.mice 
were恒gher也組曲0舵 ofcon位。，1mice. On the other hand， in mice undergone oral administra出In，

co uptake rates of zn・def.mia were higher也組出0田 of∞ntrolones. There were no出島renasin
uptake rates of 0由erelements. 

2C08 : Influena of maternal zinc de脳 encyon11'.滋賀白elemen白血h伽 ting島malemia.

Yo油ida，T.， Kamaya， M.， Inuk出，K.，Mae胞u，H.， Ohyama， T勺 Yanaga，M.，No伊cbi，M. ¥ Suganuma， 

H.， Omori， T. (Radi∞hemistry Rβs. Lab.， Fac. of Sci.， Shizuoka Univ.， Dep. of Biology and 
Geoaien田s，Fac. ofSci.， Shizuoka Univ.1) 

We investigated也einfluence of matemal zinc deficiency during lactation period on也ebehavior 

oftraωelements in various organs阻 dtissues of mice.τ'he mice lactating白血eirpup were fed 

wl也Zn-deficientdiet or∞ntrol diet伽 3weeks企om3 days after childbir也Con田ntrationof 
twelve elements， Na， Mg， Cl， K， Ca， Mn， Fe， Co， Zn， Se， Br and Rb in liver，恒也e抗pancreasand bone， 

were de飴m血edby in位 umen阻1neu位onactivation analysis. Mean body weight of Zn-deficient 

lactating mia was lower也姐∞n位01mia， whereas such位endwas not ob館町edfor non-pregnant 

female mia. on也e0也.erh祖 d，由自 pupwere showed symp旬msof zinc deficiency; such as 
grow血retardationand alopecia. Zinc con田ntrationin liver of Zn-de宣cientmice was not di油nctly

lower也m 也atof ∞ntrol mia. However zinc∞nωntration in bone of Zn-de宣cientmi肥 was
g惇岨C組 tlyd問問a田d. It is∞ncluded也atmatemal zinc de宣ciencyduring lactation period may 
cau田 more田，riousdamage加 me阻加lismoftra偲 elementsand 0由erma白rialsin也eorg:姐 S姐 d

tissues oflac阻出gfemale血.em鴎lves組 d也eirpup.

2Cω: Kinetics加dyon也epro1l油田effi配 toffo町 green1l泡ca:回カinsagainst DNA s回 ndbreaks

induad by radiation. 

Ohashi， Y.， Konishi， M.，部品ioka，H勺Yo油ioka，H.1但a.di∞hemis佐yRes. Lab.， Fac. of Sci.， Shizuoka 
U回収，Inst.あ'rEn羽ronmentalSci.， Univ. ofShizuoka1) 

Prot帥 veeffects of four green tea ca:脱出s((判pica肱凶， EC; (-)・epigalloca:蹴hin，EGC;や)-

epica胞chingallate， ECg; (・)-epigalloca蹴凶gallate，EGCg) against DNA strand breaks induad by 

co・60gamma ray and H・3beta ray were inve副ga削.Reactive oxygen甲配ies(ROS) such as 
hydro巧1radical were produ田dby radiolysis ofwater佃 dinduωd DNA strand breaks. However， in 

由epre田nceof green tea ca伽 hins，compe出greaction between DNA and tea伺脱出sagainst ROS 

wasα畑町edand DNA scission was reduced.明込calαuatedrate con低an臼 ofthe reactions between 

ROS and each tea ca飴chinsand compared出田values.The values of four catechins were di島rent，

depending on也eirchemical structures. 
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2ClO:Comp世間non radical aave時四g配伽ityof fuur 1:ea但蹴:hinsbyESR剖，Jid-s阻飴甲血佐apping

me也od

Koni油i，M.， Oha油i，Y.， Kawa岡弘 M.，Yo油ioka，H.， Ha風H.1，Yoshioka， H.2侭adi配hemis町rRes.

Lab.， Fac. of Sci.， Shizuoka Univ.， Rβs. Reactor Instリ KyotoUniv. ¥ Inst. for Environmental Sci.， Univ. 
ofShizuokaう
Reac出世yof飴aca蹴 :hins，(-)-epica飴c凶(EC)， (.・)叩igall制御凶但GC)，。叩ica飴c凶伊llate

但Cg)，(.・)句igall∞a舵 :hingallatβ但GCg)，with OH radical generated by radiolysis of water at 195 K 
was examined by using回Jid-state叩血 trappingme血od.The resu1ts were compared wi血血0艶

obtained by也e叩intrapping method at r∞m tempera印reby using strong gamma-irradia1ion.τ'he 
ratios of也ereac1ivi1y of島町ca脱 hinswith various radicals were∞mpared and由echange of由e
ratio was diaus田dfrom也eviewpoint of由e銑ah出1yof也eradicals.

2Cll : Eluci血.tionof也eionreoo卵白n皿拙anismby caJixareneの
Shima血， Aリ Okuno，K.， Nari回， K.1， yi出回， T. ¥ Tachimori， S.1 (Fac. of Sci.， Shizuoka Univ.， Japan 
A加，micEnergy Res. Inst.う

百 eextraction behavior of出ealkaline me阻I(Rb，Cs) from nitric acid田Ilu1ionsby血ecalixcrown 

was studied. The dis凶bu1ionra1ios of也e田 metalsincrea田dwi由 anm位ea能血 m出cacid 

cona凶a1ion. And the plot of the distribu1ion ra1io vs.也econcentration of calixcrown gives a 

s位aightJine that has a slope 1. The resu1ts suggested也atacalix位own品rmedcomplex wi也ametal.

In由islecture， we w曲 al田 men1ion也erelationship between也e艶l回1ivi1y姐d也es仕uc回ral

re凱d臼obtainedby EXAFS. 

3P01:Neu回nactivation analysis of rock姐皿:plesfor traa U，τ'h，祖dIan血anoi也

Ch出， Jy.， Oura， Y， Ebih町 a，M.， H世a，M.1， ]¥也脂uga品ira，T.1 (Gra也ateSch∞1 of Sci. Tokyo 
Me仕opoJi阻nUniv.， Inst. ofMaterialsRes. 'Ibhoku Univ.1) 

AsThandU町e也eleast abundant elements in our回l世間y臨 m(0.0335伽百andO.∞90品IrU
(a白msl1ぴSi);Anders and Greves田， 1989)， an組 alyticalme也odwi也 highansitivi匂r伽也e配

elements is白 beappJied加 me同国te岨皿ples. For detβ，rmining ultra low conterr臼 ofREE， a 

∞ntribu1ion of neutron induced fission products of U often be∞Imes田rious. In order to correct such 
acorr出bu1ionproper旬bo也UandREE∞nten臼needωbeobtained伽血e岨meirradiated sample. 
In也isstud説明 developeda RNAA me由od加 determineultra low U， Th， and REE in也e繍me

me1:eorite samples. 

3P02:Cha暗edparticle配出rationanalysis of偲 ygenin fluoride and chalα伊国degl錨艶su配dfur直ber

ampli宣er

Shikano， K.， N凶ida，Y1， Kobayashi， K.1， Kanamori， T.， Shimizu， M.， Ma凱lIDO加， K2，Oh胞uki，T.3， 

(N1寸Pho白血csLobs.， NEV， KEK2， Lab. ofNucl. Sci.， 'Ibhoku Univ.う
明らはudiedin臨地ringnuclear reactions wi也 glassma出回S 加 detβ，rmine也e0可gen

conantration in fluoride組 dchal∞genide glas田sby pro旬nactivation analysis. By using 
subs加，ichiometric田，parationfor可 afterirradia1ion， we found也at也eoxygen∞n偲n凶1ionwas 12 
加 204ppm in InF 3'・，ba田dfluoride glass姐 d0.04%加 0.7%in四民Irchal∞genide glass.恥 al回
航udied也erelation between 0司rgen∞n田ntra1ionand op1ical proper1ies. 
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3P03:De飴rmina也noftr蹴 elemen白血liv岡田:rumand plasma ofmia by means ofPIXE佃 alysis.

Yanaga，M.，部品ida，T.， Mae臼u，H.，No伊lcbi，M.， Omori， T.， Futa臼ugawa，S.1， Sera， K.2 (Fac. ofSci.， 
Sbizuoka Univ.， Nishina Memorial Cyclotron Center， Japan Radioiffi加peAB蹴.1， Cyclo仕onCenter， 
1 wate Medical Univ.乃

Conan1rations of various 1raa elements in livers and田raof Zn-defi.cient mia and con1rol mice 

were determined by PlXE analysis. Seven elements， p， S， K， Fe， Cu， zn and Rb， in liver and 12 
elements， Na， Mg， p， S， Cl， K， Ca， Fe， Cu， Zn， Se and Br， in田rumwere回tisfac白巧Tde加rmined.
Low zn∞ncen1ration was found in sera of zn・de五cientmi田 al由oughno si伊過cant直島ren田 S
between two groups of mice were r回 O伊即dfor血eo也erelements in田'ra. 仁x>pper∞ncen1rationin 
livers of Zn-defi.cient mia was slightly de白'8a田dwith decreasing zn con閉山ation.on血eo也er
hand， high Fe concen位ationwas fuund in livers of Zn-defi.cient mice. 

3P04 : Inductive re∞iV8ry from zn・de宣ciencysym.p加msby zinc administration 
Mae臼u，H.， Inukai， K.， Kamaya， M.， Yo油ida，T.， Ohyama， T.， Yanaga， M.， Noguchi， M.， Suganuma， 
H.， Omori， T.但adi∞hemistryRes. Lab.， Fac. ofSci.， Shizuoka U:血v.)

Variation in也econ田n仕ationsof zn and other 1ra田 elementsin mia由at四島:redzn・
創出inis1rationsub田quent加zn・de五ciencywere investigated for由reediffe回nt低agein growing 
periods. The 3・day， 4-w田kand 8-week old mi田 werefed with zn・defi.cient出etpellets伽 3w田ks.
After也at，也位dietwas exchangedω∞n1rol也etin which zinc carbonate was added. Tbree weeks 
later，也eirliver， p個目'8as，飴stisand bone， were removed. They were 企田zed・剖edand四.bj配1Bdω

也.eINAA. 仁x>nan仕ationsof 1raa elements in也e艶 org.組swe時∞mparedwi血血0田 ofmi田

which were fed wi也 onlyzn・defi.cientdiet or con1rol diet由rough6 weeks as∞n1ro1. Zinc 
conan1ration or co concentration in bo田 ofall艶riesof Zn-de宣cientmice was di由nctlylower or 
higher也m也e田 of也e∞n1roldiet miω，re叩ectively. On the 0曲目hand，四pplyingZn-∞nt.ained 
出et加Zn-defi.cientmia， zn∞ncen1ration血血目bonesb配ameincrea田dandω∞ncen1rations血
也emdid decrea艶dsi伊追cantly. However，也er田overygrades of zn and co∞即en1rationswere 
found臼民dependenton age， e叩eciallyin bone of也eZn-a也ninis1ratedmice. 

3P05:Radiα:hemical analysis ofP-32血∞可unctionwi血!Dlventex住actionand li明idain凶lation∞m出g

Liyanage， J. A.， Yonezawa， C. (JapanA白micEnergy Res. Inst.) 

Radi∞:hemical analysis method伽 P-32 has been抗udied加 determine1raa amounts of 
pho甲horus，which is an important element in担fe，material and en吋ronmen阻I館主en田 sbyneu佐on

activation analysis. 'Ib mea剖跨也eradioactivity of P-32 e氾甜ng血 radionuclidesby liquid 

配血叫latione血ciently，田lventex佐actionof pho叩homolybdatecompound wi出国-n-∞tylamineand 
xylene has examined and high田nsitiveradi田:hemicalanalysis method has been established. 

3P06 : The development of由ekos阻n也r出za.tionneu位onactivation analysis in由ein1er-u盟関:rsity

labora旬Iry品r也ejo血tu田 ofJAERI白cilities

Saw;油a凪 H.，Kawate， M.， lto， Y. (Univ. ofTokyo， Res. Center for Nuclear Sci.姐d'Iechnol.) 
In1roduction of the ko銑and町也zationneu位onactivation analysis at也eInter-University 

La加，ra加Iryis即位lyending.τ'hep世ametersof many of也eirradiation ch祖国:lsofJRR・3M，JRR・4

and由0田 ofour田:veralSSDs町'8determined.τ'he analytical resul臼obta血edsing也eko sy眠 mfor

回mecombinations of血eirradiation channels and de飴C白四位epre田nted.Some commercial 

銑and町d岨mpleswere mea剖red.1 t is shown也at也eko低血d町也zationsys加mcanprodu田 f泊rly

excellent results in view of血eagreements wi由也ea出品edvalues. 
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3P07:百e同odetec加Irau白鴎皿plechanger sys飴mforINAAin也einter-univer昼食ylabora白Iry伽血e

∞mmon use ofnuelear白cilities
Kawate， M.， Saw油ata，H.， ItD， Y (Univ. ofThkyo， Res.白n加r品IrNuelear Sci. and Technol.) 
Anew Au白 SampleChanger勾Tstemis being made at也eInter幽Univer位zyLabora白'ryfor也e
Common U艶 ofNuclear Facilities. The sample蜘 ragechamber can∞ntain 42 samples and two 
gammaray叩町田me加，rs，one wi也 highde飴ctione伍ciency姐 d血eo也erwith high re~dution 島r

low energy photDns， can be田lectβd.The low energy high re田，lution甲田trometeris e耳蹴:iallyuse白I

when miss-identi五cationof the g;但nma-raysis possible.τ'he construction and出echaracteristics of 

也e巧Tstemis report怠d.

3P08:A加ut由es阻b温tyofn印刷n宜田血血epneumatic加.beIrradiation channel of J RR -4 
Sawaha回， H.，Kawatβ，M.，I加， Y， Fukuoka， T. ¥ Ebih紅 a，M.2 (Univ. of Thkyo， Res. Center for 
Nucle世Sci.and Technol.， Fac. of Geo-environmen阻1Sci.， Ris也oUniv.¥ Fac. of sciリTokyo
Metropolitan Univ.う

Stab曲全yof也e也ermalneu凶 n宜田at血epneumatic加beofJRR・4was measured as a function 

of time during its low power opera位onof1∞kWThe low power operation is由eparticular demand 
bym姐 yNAAu艶，rsreant1:子Thefluctuation of也e也ermalneutron宜uxwaswi也in3 % during a 

daily operation hours. However a step-wi田 changeof the flux田metimes0田町sdue加 rapid

operation of由e∞ntrolrods. It is important加getinformation about such possible change企om也e
reac白，ropera加Ir.

3P09:S:pE犯佐'alpro盟esofX-rays and lowenergyγ-rays aaompanied by田 u住on

伺pture.

Min出，Y， Yonezawa， C. ¥ Ma臼ue，H.¥KU:加，M.K.2 (NezuInst. ofChemis位yand Fac. ofHum制 .ties，

Mu岨油iUniv.， JapanAtomic Energy Rβs. Inst. I， Sch∞，lofSci.， Univ. ofTokyo.う
Sp回tralprofiles of X-rays and γ-rays emit胞dfrom也eradionuclides generated by neu佐on

capture were de臼rminedin order白 evaluate也elines opt加 elementalanalysis. Tho田 sp配tra
werere∞，rded， using也epromptγ-ray analysis可stemat也eJRR・3Mat JAERI， Thk担. Use of 
也eComp白nsuppression mode was beneficial加minimize也enoise level in such low energy region. 

The甲田tralprofiles of X-rays emitted from europium ∞mpounds in lower ene昭yregion were 
recorded by a PIN diode Si de脱臼r. Relations between也eintensizy ratios of由eX-rays and 

oxidation銑atesor the binding a句mwere carefully investigated in order白 evaluatethe chemical 

effec臼of由eemission. 

3PlO : Determina出nmofex住町句協0曙anohalogens但OX)血BrownB∞by(S叫a]euoo伊胞r)rollected 
atN:池anokami油imaisland by instrumen凶 neu位。nactiva姐onanalysis
Kawano， M.， Kohno， H.l， wi池imo白， T. (Fac. of Agric叫加re.，Ehime Univ.， 0恒nawaRegional Res. 
Center，τbk出Univ.1)
Many investigations have been carried out on man-made organ∞:hlorine compounds in也e
marine environment.百eyare8!∞:umulated in higher位ophicorganisms由roughm町四伽dchain.

百epre田nt銑udywas prim町:ilydesigned白血.ve岨ga飴也erelation油ipbetween也eamounts of 

known ∞mpounds such as PCBs， DDTs， CHLs， HCHs and HCB担 dof organically bound halogens 
(OBH) re回duedin brown booby (Sula leu∞ga胞の∞勘tedat Nak組 okam油 imaIsland， Sou也
Ryukyus， Japan. The individual compounds were analy艶dbyGC・MSand GC・ECD，and OBH 

腕時measured as e油 actableorganohalogens但OX)byin位 umentalneutron activation姐 alysis.It

is possible白 get匂IreSfor也econcentration of unknown compounds by subtracting tho田 of也e

known ∞mpounds (pCBs， DDTs， CHLs， HCHs and HCB) from也0田 ofEOX.They ∞n出butedless 
也an10% of EOCI residued in也eorganisms. 百isis implies也ata large part of EOX is compo田d

ofunknown∞mpounds. 
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3Pll:日皿由men凶 inve油伊姐onand measu:rementof国田element.sin tree rings using INAA 

Aoki， T.， Ko， 8.1， Takada， J.2， Katayama， y1低adioi田白peRβs.Center， Kyo加Univ.， Graduate ah∞l 

ofAgricul加re，KyoωUniv. 1， Res. Rβac白，rInstηKyoto Univ.う
Traa element.s in tree rings were measured by INAA， and al田 measuredby ICP占iLSand PlXE. 

Radial distribution pro血esof 18 element.s against grow血 yearm 組k町 astem samples were 

de伽 minedby INAA. The concentration of Mn was determined by也reeme也ods:INAA， ICP品侶

and PIXE， and也e∞nantrationsof zn and Al were determined by INAA and ICP・乱侶alone.The 
pro宣lesob脂血edby INAA were∞mpared白血0艶 ob阻血edby由etwo other methods. The profile of 
Mn obtained by INAA was sim丑紅白血epro宣lesob阻血edbyICP品目andPIXE.τ'he∞ncentration
of乱fugradually in位ea艶d企om也ecambium加'wards也epith from around 10白 30ppm. The radial 

dis出butionpro血eof zn obtained by INAA was al即位m立町白血.epro宣leob阻血edbyICP占侶.The 
conan仕ationof zn was around 0.1白8ppm. The concentration ofAl obtained by ICP品iLSwas lower 
than也atobtained by INAAin all samples. 

3P12:Ra也凹hemical蜘 dyofpho加申alla出nat血:term.ediateenergies. 

Matsumura， H.， yi田nasbita，M.1， Haba， H.2， Terada， Y1， Wa品iyama，K.ベ阻kunaga，H.1， Oura， y4， 
Miyamo旬，Y2，8akamo加， K.1， Fujiwara， 1.5， 8hibata， 8.6， Furukawa， M.7 (Coll. ofHumanities and 
8ci.， Nihon Univ.， Graduate 8ch∞，1 of Natural 8ci.姐 dTechnol.， Kanazawa Univ. 1， Japan Atomic 
Energy Res. Inst.2， Fac. ofMedicine， Kanazawa Univ.3， Graduate Sch∞，1 of Sci.， 'Ibkyo Metro卯H回n

Univ.4， Fac. of E∞nomics， Otemon-Gakuin Univ.5， Res. Reac旬，rInst.， Kyo加 Univ.6，Fac. of 

Environmen阻1and Information Sci.， Yokkaichi Univ.乃

Reωntly， it胎camepossible加 calαllatepho臼spallationyields with bremss仕ahlungwi也
maximum end-point energy (Eo) higher也姐4∞MeVby using PICA95∞de modi五edPICAcode 
(pho加n-InduωdIn位anuclearCa配adeAnalysis Code). Results by也einitial PI CA code do not 

reproduce e:xperimental pho加申allationyields on阻rge胎 heaverthen 133CS. The newest ∞de， 
PICA98∞de， includes giant re田nan田ofpho加nab回叩tion，medium e:ffi田tOO何回nnucleons in 

nuclear，宣ssion， and田 on.It is very interes回g白∞mpare也ecalcula飴dresul臼byPI CA98 code 

withe却erimental戸elddata. Therefore， we report the compari回nsOOtween也ecalculated yields 

and也ee理:Jerimentalones由ata∞um叫atedbyradi∞:hemicalme由odin our group at Eo略的12∞
MeVwi也 1.3GeVel，田tron可nchrotronof the 回ghEnergy Acalera加，rRe田創'Chωg祖国.tion

(KEK) at Tana曲1.τ'hediぽussionis∞n田rnedwi也 various阻培e臼 over也eperiodic table and 
variousEo・

3P13: α・田mcepreparation me1hod for on-line aqu回usche:mistry 

日r出，T.， Kaneko， T.， Kaj~ D.， Kudo， H. (Fac. ofSci.， Niigata Univ.) 
τ'he iden岨cation姐 ddetβrminationofheavy-姐 dtr姐 8・actinoideelements町eprimarily made 

byα-ray再蹴:trome句:For α-ray measuremen臼:， it is lli田es回ry加 prep世e也血姐duniform 

回urasand 加 carry out under vacuum. Nowadays， 姐 α園田urcepreparation after chemical 

田P世 ationis dropping of liquid sample on a me阻I品，iland followed byevaporation加 dryness，but it 

is not suited for au加，ma飴dsystem. In也iswork， as a basic抗udyfor on-line chemical田，paration，

田urcepreparation and measurements， we at飴mpted加申，ray組 ddry liquid sample in vacuum. 
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3P14:Ione斑:hangebehavior ofRf and也ehomoll叩 es・on也e位脱rexperimen臼・
Toyo油ima，A.， Shoji， Y.勺 Yokoyama，A勺Shinohara，A.， Haba， H. ¥ T凱Ikada，K.1， Nagame， y'1 

(Gradua飴Sch∞IlofSciリ OsakaUniv.リAdvan田dSci. Res. Center， JapanA白血cEnergy Res. Inst.1) 
Itis es田n1ialfor stud'戸ng血einfluence of也erela1ivi甜ce:ffi田ton也eel即位onic坑ateofElement 

104 (Rf)ω∞mp町ethe chemical property of Rf wi由也atof the homol暗ues(zr and 1劫 and由e
開 udo・homologues(Tb.). 恥 prepared也eradioac1ive 1ra白rsof也ehomolo伊es，姐dob白血ed也e

dis出bu1ioncoe伍.cien:白区の血田~veralsys飴msof ion exchange伽也ehomol叩倒的血.ves1iga飴也e

ion exchange behavior of Rf 

3P15:Mi白owave部副凶ex位配tionof water from environmental samp1esあIrradio配勧i旬moni伽由g.

Y但na伊lchi，Y.， Sai加，T.(Radioi回加peRβs.Center， Osaka Univ.) 
For radiological environmen阻1monitoring，組皿plessuch as plan胞:， soil， rainwater and 

a回 0叩hericgas町eradioassayed. 官i1iummeasurements世 ecarried out mainly by using water 

回mples. In environmental samples 0也er也anwater， water is ex1racted姐 ddis世ledbefore 

仕組um∞ncen1ra1ionis measured. In the past ye訂 s，we have been measuring ∞n田n1rationof 
也e企eewater ex佐配ted企ompine needle. Th∞nduct err吋ron:men:阻1radioac1ivi匂Tmeasurements 

in a wide aale， sample preparation procedures町erequired白besimple， reliable， and inexpensive， it 

did not allow fast位ea1ment. Th overcome由islimitation， we have developed a new sample 

甘ea回 entme血odbased on microwave hea凶 g也s凶lation伽 environmental1ri1ium mo血1Dring.

Our a即位atusc祖母multaneouslyhandle由reepine needle samples or five田ilsamples from 

副島rentloca1ions. This me也odis al回 S国ted伽 environ:mentalmoni旬，ringduring emergency 

situations民cau田 ofitscapab出世y加佐eatsamples quickly. 

3P16 : Radioac刷 ty∞ntentof papers仰.
Koba油i，A. (Graduate Sch∞11 of Sei.， Uni双ofThkyo)
The radioactivities of na加rally∞curringradionuclides ~官a， 2喰a， 22&fh， and 4O_K) and a fallout 
nuclide e37Cs) in magazines and other paper products produced in Japan between 1999姐 d2C削
were measured by gamma-ray叩ec1rometry白ob白血m伽ma1ionon ra，品oactivitylevel of papers. 

The re甲田1ive∞ncen:国首onr姐gesof 2qa，n呪a，吋'h，句(， and 1幻Cs 町e0.4-9.1， 0.1・35.3，0.1・
36.7，2・26，and0-2.2 Bq kg-1.百eaveragena加ralradioac1ivity∞nten:臼ofpaperbacks and magazines 
made up of∞Ilor pages were higher也組曲0田 ofprinting papers and no総，books.The average 137 Cs 
∞n田n1ra1ionin common weekly mag姐neswas much higher也m 也0田 ofother paper products. 

3P17:Sim叫姐onofRa・2241Ra-228配肘ityratio in Peitou hot spring water. 

Kusano， Y.， Momo油ima，N.， Sugihara， S. ¥ Huang， C. W2， WuヲC.W3 (F配.of Sci.， Kumamo加Univ.，

Graduate Sch∞11 of Sci.， Kyushu Univ. ¥ Chung Yuan Christian Univ.2， T:白wanUniv.う
τ'he Ra・224凪a・228acti'羽tyra1io at Peitou hot叩lringwater is far-exl田ededuni旬 more也an6，

也atis unusual becau艶Ra・224and Ra・228belongs白血oriumd，田可能ries.Pei加uhot叩IrIDg

produ田sr町eradioactive r∞k，hoku臼胎. Hokutolite contains Ra-228姐 di臼 daughternuclides. 
Recoil of Ra・224in mineral can in町ea田Ra・224凪a・228ac1ivity ra1io in a leaching田lutionby 

preferen1ial dis田Ilu1ionof Ra・224. Ane却erien田ofex1ra alpha decay in Ra・224∞mpared1D Ra-
228 gives weak binding energy in mineral. We explained也eob田rvedhighRa・224凪a・228acti泊匂r

ratio at Pei旬uby a simulation model也athokutolite precipitates 企omhot叩，ringwa伽 at

underground waterway. Influen1ial p町ametersfor Ra-224尻a・228activity ratio are precipita.tion 
rate ofRa・228from hot spring water， dis田11utionra飽 ofRa-224企omhoku白lite，組d由icknessof 

hoku句lite 回pp~戸ng Ra・224 加 hot 叩Iringwater. Even if each of也emin白ea田s，也eRa-224凪a・228

activity ratio increa田s.τ'hissimulation model can explain也ehighRa・224庇a・228activity ratio at 

Pei加IUhot spring. 
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3P18:Re回酔ctivedosime町 usinglumine脚凹byblue甜m由.1ionfrom quar包atJCO

Hong， D. G.， Hashimo加，T. (Fac. of Sci.， Nugata Univ.) 

Single aliquot additive do田 methodand single aliquot regeneration added do田 (SARA)pro似叫

originally u田d伽 da凶 ganalysis，町eapplied白e凶mate也eretro甲田tivedo田usinglumine脚 nce

byblue甜m叫ation企omunheated qu紅白∞H田tedin也ea∞identsite， JCO at Tokai， Japan. The 

re四I臼ob阻血edusing也ebo也 me也odswe肥 72士14mGyand 76土11mGyre甲町tively.τ'heywere 
∞nsis回 twi也也evalues determined using thermolumine脱 na但'L)wi也由evarious samples 
collected in a similar site. 

3P19 : Ra.don-222 and Lead-210∞u配 tion母御，mu副国ngsilicone oil剖 asolvent.
日ro風 N.，Tsuyuz北i，NリY出namo加，H.，Mi臼uga油ira，T.l， Hara M.l (I waki Electronics co・，L世.，
O紅白・branch，IMR， Tohoku Univ.1) 

The random nature of ob舘rvedtime intervals of alpha-∞m出 g(a加ut5 cps) is applied加develop
a random number and the probab出.tygenera臼，r.A natural radioactive i田旬'pePb-21O， which is a 

pr，田町田，rof21Dpo艶ems加besuitable as也ealpha-田町田mountβdin a random number genera白r

品，ranindu町 alapplication. In order白∞H回:t21Dpb actively企om由ea回 0叩here，a arubber type 

collection equipment for a回 0叩hericradon was∞nstruc凶 usingsili∞ne oilas出e田lventfor radon. 
Prelim血世yte凶ngda阻 fur也eradon collection is repor舵das well as也eex位actionme也odofPb-

210血血eunderground water. 

3P20:Char配 teriza出nofradioac白1eaero田Ilsfurmed in air of a high・energypro加n鉱re]era伽加nnel但D
Oki， Y.， Endo， A.l， Kanda， Y・， Kondo， K.低adiationSci. Cent町田ghEnergy A四elera加，rRes. 

0培佃四tion(KEK)， Dep. ofHealth Physics， JapanAtomic Energy Res. Inst.1) 
Various radionuclides and den田 non-radioactiveaero田Is世eproduad in也eair ofhigh・energy

pro白nacalerator tunnels. Under such a∞ndition， the produced radioactive a加mseasily form 
radioactive aero田，ls. In由iswork，品cusingon typical radionuclides produad血由etunnel air， such 

as C・11，Be・7and Na・24，也eiraero田，1size dis出.butionsare reported. The sample air was 

irradiated in an irradiation chamber installed on由ebeam line of the high-energy proton ac田lera加，r.

The aerosol sizes of由eradioactive and non-radioactive aero田Iswere analyzed fur the irradiated air 

usinga出血血onbat飴rysy御 m. The aerosol radius was伽 nd旬be35nm伽 C・11，40 nm for Be・7，

39 nm品，rNa・24and 28 nm for non-radioactive aero回Is. 百eformation mechanism of也e

radioactive aero田Ilswas diaus田d.

3P21:Activa1ionofsilveri飴msand∞，insbyJCO凹itica量全ya<rident.
Komura， K.， Murata， Y.， Muroyama， T.， (Low Level Ra.dioa，個目勿Labo.，Kanazawa Univ.) 

Ra.dionuclides indUi回edby由eJCO criticality accident were measured for silver item and ∞ins 
coll田ted企omTokai-Mura and Naka・Machi.Measured世el10mAg produad by laAg(n，gamma) 

11伽 LAgreaction in silver items and 65Zn， 58Co姐dω仁b血 Japane田・， US・andTaiwan ∞ins. All 
組mpleswere measured by extremely low background Ge de御伽血Ogoyaunderground laboraωη. 
l10mAg was de加ctedup加 about似国企om也eUranium ∞nversion fac曲全yin J(ゴosite， however 
de飴ctionof6吃nwasra也erdi畠cultin∞Ipper coins collec臼dover2∞mof出坑担問.58Co induced by 
(n，p) reaction on国Niwas de伽総donly in也esample ∞llected企omclo田 vicinity.ωcode白C飴din
many coins is∞nsidered旬 beprodu田dnot企om(n，p) reaction ofω'Ni but企om∞baltimpurity in 
也e∞血.
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3P22 : Determina出nof沼Pand句 ainbone随皿ples阻.kenfrom也e羽出臨時旧田d旬high-do田neu回n

主fa出atIDnattheαiticalitya位 dentin 1bkai・mura

Wa阻nabe，Y， Yukawa， M.， Miy;担no加， K.， Nisbimura， YηMurama臼u，Y， Takeda， H.， Kouno， F.， 

Jyou油ima，H.，回rama，T.， Akasbi， M. (National Inst. Radiological Sci.) 

At也ecriticality accident in Tokai-mura on 30 September 1999， two workers were e却osed曲

面gh・doseneutron irradiation. For也epu叩0田ofdo田estimation，32p and 45Ca produ田d曲rough

neutron capture reactions were measured in也ebone samples from血evictims. In the worker who 

hadre偲ivedhigher lli即位。ne却 O叩reand died 83 days a:fter也eaccide叫也eactivities of 32p and 
45Ca varied among也ebone samples taken企om出島問ntparts of the body. There was a high 
positive correlation in由eactivities between 32p and 45Ca， and由ehighest activities of both nuclides 

wereob田町edin也epelvisand也e也事hbone. This shows也at也eworkerr，田eivede叩配:iallyhigh 

do艶 ofneutron世adiationin也ecentral p町tof the body. In the other worker who出ed211 days 

a:fter也eaccident， only 45Ca∞uld 民 de伽 tedin由.ebone samples. In血isca田，也evariation of 
45Ca activity was al回 ob田rvedamong出島問ntbone samples血血ebody.τ'he配肥田ltsgive very 

U関白1information伽也eestimation of也e副泊tionjust when也eworkers reaived也ee却osureof 

neutron. 

3P23:Special畳owproperties of groundwater in a small moun白血sidearea by using radon∞n田ntration
Horiuchi， K.， Saka凪 N.l， Makam田a，T.l， Kobayashi， M.1 (Sch∞，1 of Social Information S加dies，

O臼umaWomen's Univ.， Dep. ofNatural Sci.， 0姐kaKyoiku Univ.1) 

From June in 1998， we have studied田a田nalvariation of radon∞n田ntrationin groundwater of 

也e3出fferent勿ωsof small mountainside町eawhich including a landslide世eaand a世値cial

change area. At回皿etime we have analyzed回me恒ndsof chemical elements such as N:ぜ， K+， 

Mg2+， Ca2+， HC03-，α-， N03-， Si02 and other elemen臼. In the landslide area' s samples g町e也e
characteristic variation in radon and Si02∞ncentrations be伽eand a:fter an e紅白quake.
Differena from也e∞nωntrationsof也o田 chemicalelements would be due白血edi島，rentaquifers 
or也epermeable waters血由islandslide世ea.. 

3P24 : Developmentof environmen旬I出:tiummoni曲目ngsy，臨matτbkisi舵

Shino胞uka，K.， Yamanishi， H.， Uda， T.， Sakuma， YηKo姐ka，N.l，T明i，N.1 (Sa島匂Tand Enviromen臼I
Rβs. Center， National Inst.品IrFusion Sci.， Nippon Kucho Servi白Co.LTD.う
D・Dexperiment using Large Helical Device (UID)， where deuterium plasma is heated by也e

incidence of deuterium beam， is planned in our insti印te.We世ee銑ablisbing也een泊ronmen旬I

出tiummoni白，ringsys飴maround the facilities加ob艶町e也ee血uenttritium level and ∞mprehend 
由ede凶 edvariation of background出tiumlevel in the environment. A回 ospheric出tiumconsist 

of由民edi島rentchemical品目ns，HTO， HT and CH3T. In由is匂Tstem，也e田町e田quentiallycollected 

加也emol配叫世sievetraps as出国tedwater， where HT and CH3T町eoxidized by也eappropriatβ 

ca回lysts.The wa胞rsamplesre∞vered 企om也esieve traps are determined by a liquid aintillation 
counter for tritium.τ'he勾TS飴ms町e加bearranged at a few poin臼m也esite，旬kingin加配∞untof
血emeteorological fac加，rs.
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3P25:Co皿ogenicradionuclide噌 andsulfate depositions血由eSea of Japan side 

Fun回 u，M.， yi但namo白， M.， Komura， K.， 'lbkuy田na，H.1， Ma臼U田 a，H1， Igara品i，y'2 (lρ，w Level 
Radioactivity Labo.， Kanazawa Univ.，日lkuiPref. Environmental Radiation Rβs. Moniωring 

Center.人MeteorogicalRes. Inst.う
Deposition of 35S， a cosrnogenic radionuclide， in rain water samples at Ta脂unoguchiof 1油ikawa

血叩g也eSea of Japan， has been measured about evecy 10 days since 1998， wi也 7Be，21Dpb and some 

chemical叩ecies，including a m勾oracidic species SOl. Annual deposition ofおS，7Be， 21Dpb and 
ne路・S04:畠血 1999were 62.2 Bq血2，5158Bq血29864.9Bq血2and4.5 g，血2，respectively. More也姐

half(50・7ゅのofthe加担1depositions of也e田 elemen臼 0町田during也e戸iriods企omlat珍autumn臼
winter. Th灯油osof Bq(-35S，)/mg(ness-SO 4:畠)showed也e伽 nd恥cominghigher in late autumn白

winter (1.02+ー0.50)也anin spring and四mmerの.650.35)， depending on也e 位姐叩ort企om也e
s位a加叩hereandor培血ofsulfa飴ionwhich origina胞s企omat lower altitudes. 

3P26 : Analysis of位脱amountofuranium in 0昭anic田ilando昭anic田ilex住町佐Examinationof 

chemical separation戸eld.

Fujikawa， y.， Ikeda， E. ¥ Fukui， M.但βs.Reactor Inst. Kyo旬Univ.，A白血cEnergy Inst.回nkiUniv.う

Chemical配iparationyield of actinide elements from soil samples wi也 highorganic mat伽 corr阻 t

has been often low ∞mpared wi血也atfrom samples wi也loworganic ma他 r∞ntent.We compared 
chemical yield of uraniumの企omorganic-rich Japane民間ilsand島田humicacid samples a伽r
四bj配出g血em旬也reedi丑erentpre国 a回 entprocedures紛 pulverization0均 (2)my-ash血gat 

510 oC a飴rpulverization， and (3) 680 kGy gamma-ray iITadiation after pulverization) prior加 acid

digestion. Separation of U was done by U-TEVA resin {Eichmm Ind. coふFororganic samples， 
pre廿ea回 entprocedures governed the yield of U significantly. Chemical抑制組onyield of U was 
low (6:t1 %)あIrhumic acid pu即ha田d企omAldrich and也atex佐配ted企omHumic Ando田，ls(:叫
classification after FAO江別ESCO，1998) after世y-a曲ingat 510 oC. For such回mples，ga皿ma-ray

irradiation improved也eyieldofD.

3P27 : Development and implemen阻.tionofBfS-IAR ob田町ationme由。d伽!l5Krin出ratMRI.

Ig;町a油i，Y.， Aoyama， M.， Nemo加，K勺Miyao，T.，回ro田，K勺Fu油imi，K.， SUZl虫~M. 1， Y阻止 S. 1，Asai， 

y'
2， Aoki， 1.2， Yamamo旬， S.3， Fujii， K.3， S紅白ri118pHY，恥iss，W4仰.et的IrologicalRes.Inst.， Shim捌

co叩.1， Repic co叩.2，Kansai Environmental Engineering Center Co.， Ltd人Institutfuer 
A回 osphaeriaheRadioaktivi祖.etう

Them勾or回urcesfora皿 0叩heric85Kr町enuclear fuel reproωssingpl姐臼.τ'he∞n田n1rationof
85Kr(-1.3Bqぜ， at present) is increasing at也era飴 ofappro氾mately3伽 Bq/m旬e町;because也e

ye町lyrelea配 rateof 85Kr irr旬a回 osphereexceeds也.eremoval ra胞 byradioactive d配ay.τ'herefore，

it is important加 moni伽由e∞ncen1rationof a国 0叩heric85Kr in order白 evaluateradiological 
e:ffi回ton human heal也 andenvironment. Fur由.ermore，a凶 0叩heric85Kr is very u関白1as a tracer 

島，rvalidation of仕組甲ortmodels. For也e田reaffins，也.eMeteοIrological Re田archInsti加te(MRI) 

developed a 85Kr measuring sy臨 mba田don也eBundesamt fuer S1rahlen配:hu包・Institutfuer 

A回 osphaeriaheRadioaktivi阻et但fS-IAR)me血odfor也efirst time in Japan. Intercomparison 

m出回飴d也at85Kr∞ncen1rationsdetermined by our明白mwere in g'∞d agreement wi由也0田
obtained by BfS-IAR wi出血也eerror of appro羽mately4% and the temporal trend of筋Kr

∞noon1rations by MRI was al回 vecysimil紅白血atob白血edby BfS-IAR. 
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3P28:Na加ralradi'Onuclide∞nan1ra1i'Ons in m紅白e'Or伊DISms'On由e∞儲tofMiyagip四白加re(劫.
I油ikawa，Y.， Y'O曲ida，N.， Kagaya， H.， H'O油国'O，K.但nviron.Radi'Oact. Res. Inst. Miyagi) 

About 50 Bq/kg (wet) of 脳血， a deaendant of 2司J，was de胞c凶 inaaidian livers which we肥

∞H配tedne紅白e∞制ofMiy昭iPre:fi配加re.lt艶emed也atalmost吋'hwas intaked出r配tlyfrom
配awateror島eds.The radioactivity of劉Thin aaidian livers decayed almost wi也i臼haH占島但4の
and the radioactivity in radio配tiveequilibrium wi曲部Uwas about 0.5 Bq/kg (wet). Sim五位

phenomena were observed in other mar.ine organisms and sea wi田 ds.

3P29 : Behavior 'Of ur担 iumseries nuclides担 dstudy on :na加ralanalog.

Kanai， Y. (Geological 8urvey of Japan) 

Radionuclides migration might問団血也e伊 undwaters. Some gω，logical even胞 or

phenomenon can be thought in view of natural analog study. For example， (1) uranium COlli田n1ration
in groundwater and叩，ringwater， (2) precipitation and solution， (3) uranium deposi:臼:， (4)甲印刷on

and characterization， (5) weathe肥ddeposi:ts， (6) uranium valency.τ'hey町emany important 
ge∞:hemical subjec臼.

3P30:D並町tob能町a1ionof'O曙anicm'Olec叫esadE町民d'On血egraphi1ic鼠E曲a'Of microporous回rbon.

Murama臼u，Y.， Ueno， y'1 (Japan A白血cEnergy Res. Inst.， NIT Lifestyle and Environmental 

Technol. Labo.1) 

The possi:ble ∞凶gurationsof也ebenzene molecule ad田，rbedin microporous carbon were 

analyzed by甲nchro位on-radiation-excited回ftx-ray emissi:on甲田1roscopyand by analyzing i白

叩ec1ralfea加resusi:ng DV-Xαmol，田叫町orbi阻1calculations. The dist組問sbetween由eadωrbed 

molecule and也egraphitic鼠ll'faawere e姐matedωbeappr'O氾mately0.33 nm in也ebemene-

ad回rbedsys飴m.The mol，田叫世 orien阻tionwere al田 estimated加 bealmost parallel ω也e
graphitic surfaa of miぽoporouscarbon. 

3P31 : PreJiminary study 'Of amalgam ex1r配出gme由。df'Orprod田1i'On'Ofm叫.1i1ra田r

8hibata， 8.， Enomoto， 8.1，団runuma，R.1 (National Inst. of Radiological Sci.， Inst. of Physi:cal and 
Chemical Res.但H包N)1)

When the amalgamatβd gold target， irradiated by Riken RRC， was昭itatedwi也出lute

hydrochloric acid， radioactive nuclear叩eciesexapt noble-metals elements were extracted in血e

aqueous layer. It was enabled旬ob回血dir配tly也edesired multitracer回，lution品，ru田.

3P32:Prep紅a由n'Oflu也tium-177m

lzumo， M.， Matsuoka， H.， Ha油im'O加， K.， Uchida， 8.1 (Japan A加micEnergy Res. Inst勺Thkyo

Nuclear 8ervice Co•1
) 

Lutetium-177 has exallent physical properties as a potential therapeutical radionuclides伽也e

palliative 1reatInent of painful osseous metasta蹴 .On也e'0也erh姐 d，lutetium・177mis very 

convenient for也ere田町chon the behavior of Lu-177， such as也e1raa of lutetium in vivo 

血roughoutthe long term，民causeof its long half-凶 (160.1d). In由is鉱udぁ也us，血e配paration

method oflutetium-177m from也eby-products produced by也eneu位。n町adiationoflutetium oxide 

has been established by cation-exchange∞lumn chromatography. 
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3P33:Syn由esisand HPLC analysis of 171， 177mLu∞IIDplexes wi也 aminomethylenephosphonate
Hashimo白，K勺Chen，D.1，Ma臼uoka，H勺Sori祖，T.のep.ofRes. Reac加工JapanA白lIDicEnergy Res. 
Inst.， Dep. ofI関白pe，ChinaInst. ofA白血cEne曙yl)
τ'he labeling of aminome也ylenepho甲honatederivatives (EDτMP， EDBMP and Nτ'MP)叩也

177， 177mLu was investigated in detail. The dependence of血elabeling yield upon也ereaction 

conditions such as也eCOIl!四ntrationsof the ligand姐 d也ecarrier， pH， time and temperature was 
examined. Under 也e optimu皿∞n也tions，血.e labeling yields of all 也e 1π， 177mLu_ 
aminome也ylenepho叩honate(177， 177mLu_amp)∞mplexes were more也姐 97%. Fur也ermore，也e

坑ab出町yof也e171177mLu・amp∞mplexin回，1utionand也eirHPLC behavior (anion exchange and 
silica gel rever田d-pha田 columnchroma旬graphy)were al回航udied.

3P34 : Behaviors of the 1%  atoms implanted in加Cω白llerenes

8himomura， H.， Yo油ikawa，K.， Murama胞UヲH勺 Watanabe，8.¥ Ishioka， N.1， 0札A.¥ Koizumi， M. ¥ 
8ekine， T.1のep.of Chemis句r，Fac. ofEducation， 8hinshu Univ.ηJapanAtomic Ener田TRes. Inst.') 
Radioactive '%  was implanted血加Cω白llereneat a tβrminal voltage of 40 kV by means of an 
el即位om略国tici間的野田P町a加Ir.The回rge臼 u田d島，rion-implantations we四 Cωfullerenesiacks 

onNi品並byvacuum evaporation and Cωpelle脂 mixedwi血 CsIor CsCl血回，me∞mpositions.'Ib 
co凶m 由atl9Ce@c，ω(asing1e 13協 a臼mtrapped inside a Cω白llerenecage) was produ田dornot，
也eimp1anted回培e胞weredis田，lvedino・dichlorobenzene，and a企actionof回，lutionwas i勾配tedin加

aHPLC∞Ilumn.τ'he ra也oactivityof 1%  was moni加，redin 1 min intervals by measuring the 81・
keVγ-rays. As a re叫色白eradioactive endohedoral fullerene 19Ce@Cωwas detected using a 
radiα~emical胎chniquecombined with chromatography. 

3P35 : Amultitraar由ldyon也e出血血onofv，紅白山e1emerr白血po即 waterof granite 

Egawa， C.， Takaha油i，Y.， Enomoto， 8. ¥ 1五runuma，R. ¥ Shimizu， H. (Graduate Sch∞11 of Sciけ
回ro油血aUniv.， Inst. ofPhysical and Chemical Res.侃I阻N)1)

After high-level radioactive waste is di叩O田dinad明punderground reposi加'ry，radionuclide may 
be leached from也ewaste and may sub判 uently院佐ansported由rough也esurroun血 grock by 

ground water. For evall抽出gatran叩ortof radionuclide in geo叩here，it is important加 understand

由ediffusion of elements in rocks by ground water. In曲目前udy，品血血onexperiments were 

∞nducted using也em叫.titracer飴d血quecorr白血ing14 radioi船舶pes(Be，汽151臼，MMn，回Co，吋e，

笛'Zn， 74As， 7噂e，S干Rb，8宅，r，おy， 88Zr， 10官u)ωdi配uss也ere1a桓onbetween di島，ren田sof chemical 

character of various e1ements姐 d也eirdi血国onbehavior. D曲四onpa也wayswere found in bio世飴，

plagi∞:la田 andgrain boundary by au白，radiography. The di晶lsionmode1 taking account of出e
ad田'rptionon biotitβis under investigation. 

3P36 : Solvation number ofTb([町inamixed甲臨mof methano1 and water. 
Mabuchi， Y.， Watana加， T.1， Kawa回kiヲM.，Yanaga， M.， 8uganuma， Hη8a臼h，P， Yai阻， T.3，Tak札
K.3， N町i阻，H.3，8UZl泳i，8.3， T配himori，8.3 (Fac. of 8ci勺S恒zuokaUniv.勺 GraduatβSch∞，1of Sci.阻d

Engineering， 8hizuoka Univ. ¥ Inst. for Materials Res.， 'Ibhoku Univ.2， Japan Atomic Energy Res. 
Inst.う
Inaqueous回，lution，hydration number ofTb3+ is 8. When血e∞IIDpositionof回，lventis varied in 

amixedsy砲 mof CH30H and H20，也e田11vationnumber ofTb3+ may vaη: Wetried加e由mate血e

回1v油onnumber in也emixed sy駒 mby (1)回，1ventextraction me由。dand (2) EXAF8. (1)Bya 

mean of回，lventextraction，也ough也emo1e企actionof methano1 (~ varies in由emixed町臨m，

interionic di銑組問ofTb 3+ -Cl--did not varied in the mixed可御mof methano1 and water (0 ~五五~

0.3ω1). This indica飴s也atme也ano1mo1ecule do not exist in也epnm世y回，lvationsphe即 ofTb3+.

(2) EXAF8 al田 revealed也at田1vationnumber of Tb3+ did not varied in血eregion of 0壬英語

0.989. Therefore，田，lvationnumber ofTb3+ do not vary in由ismixed solvent可臨，m.
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3P37 : MOssbauer studies on partic1e volume dis出bu1ionof alpha-FeOOH in rustあ，rm.edon wea由回曙

steels 
Kobaya曲I，y.， Okada. T.， I岨，y'1，Mizogucbi， T.1， Tamura， 1，2， Tak噂，y'3， Kihira， H.3， Suzuki， 8.3， lto， 

M3 恨II包N，Fac. of ScI.， Gakushuin Univ. ¥ 'Ibyama Medical and Pharm.a，田u1icalUniv.2， Nippon 

Steel百chnoRe田蹴:hCo.う

Rust品，rmedon weathering御 eland也aton mild steel were studied by Mossbauer sp配む'Oaopy

at various temperatures from r，∞iffi temperature加 12K. Volume distribu1ions of alpha-FeOOH 

particles by analysing也esupe叩位amagne1icrelaxa1ion e古田ton Mossbauer sp配trawere 

determined. alpha-FeOOH p紅白lesin也erust on wea由eringsteel附 ursa∞n出 uousand wide 
volume di柑 ibu1iondown白血 ul田五nepar1icle region， smaller也an3.0 X 10-24 m3，叩血out

missing region. I t Is unders伽 d由at由Isdistribu1ion is favourable for accommoda回ga cloaly 

packed structure in也.epro飴c1iverust layer on wea也erings飴el.

3P38 : Vertical dis出butionof elemen臼祖dchemicals阻tesof iron by Moessbauer SJX矧rolIDpyin ya:伽
Tideland回出皿ent

Kataoka， M.， Ma臼uo，M.1 (Graduate Sch∞，1 ofSci.， Univ. of'Ibkyo， GraduatβSch∞，lofArts and Sci.， 
Univ. of'Ibkyo1) 

We∞H田ted配也men臼ver1icallyin Ya胞utideland which is 1∞ated in百kyobay area. U sing 
Instrumental Neutron Ac1iva1ion Analysis and Promptγ-Ray Analysis， we have got vertical 

dis出butionof由ITセyand more elements. Chemical states of iron血血e田直mentswere 

investigated by Mωssbauer Sp配troaopy;in仕 a也 g也atama泊mump戸加di削 bu1ionwas found 

in the middle layer. This sugge脂血atpyrite， which is one of也eironsul五de，was formed under也e

reducing conditions with也eaid of sulfate-reducing bac胞riabelow也emiddle layer in也e田dimen脂.

3P39 : Oxida1ion and 町田加ralchange of位aferrα~nederivati:鴨s.

T組 aka，Mリ Naka油ima，S.l， Okuda， T. (Graduate Sch∞，1 of Sci.，回ro油imaUniv.， Radioisotope 
Center，回ro油imaUniv.1) 
We鉱udied血eeffi田tof methyl substituen白血血ecyclopen阻dienylring on也eoxida1ion嗣.00of 

留品，rrocene. We found也at也eiron a旬iffiis oxi也zedbyme佃 sof 57Fe Moessbauer叩ec1rosco郎

We examined由echange of 1H_NMR sp配traby adding i，吋血esuccessively. Wi血血creasi碍也e

amount of 12， all signals are島und白 becomebroad and也enreappeared at down-宣eldpositions. 

Masssp即位umof由Isiodine salt showed the signal of也ebinuc1e世∞mplex.

3P40 : Moessbauer蜘 dyof ancient iron smel出gslag:am吋ernsim由.1ion昭如ment.

Nakanishi， A， Hagihara， N. ¥ Kobaya油I，T.， Miono， S.1， Manabe， S.2のep.ofPhy配s，Shiga Univ. 
Medical Sci.， Dep. ofPhysics， 0回kaα.1yUniV. ¥ Commit腕 ofEduca1ion，Ka阻noう
For the investigation of也eancient iron m姐 ufacturing飴chnique，出e仁A:lmmit胎eofEducation in 

Katanoα1y carried out a modem si皿ulationexperiment. In由isexperime瓜 twosmel也g

白rnaaswere∞nstr回白d;iron 0即 wasu田d節也eraw material in one白ma，偲 andiron剖ndin
ano也erone. During也eoperation of也efurnaces， a 1町geamount of slags flowed away企om也em.

M田ssbauersp四troaopywas applied for ch紅 ac伽凶ng也e館山gsand也efumaa wall. 
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3P41: 1町dM田路;bauer甲田tra佃 d目y翻 ls佐町加:resof田megadolinium但1)∞mp1exeswi血

a回全ylaa加lIlederiva伽es

Wang，よ，Takaha油iM.， Takeda M.σac. of Sci.， 'lbho Univ.) 

τ'he 1町dMωssbauer甲ec位aof島町Gd(III)beta-diketρne comp1exes町e問!ported.The 
c∞，rdination number for Gd3+ ion in Gdldpm)6 is田iven，but it is eight in Gd(beta-dike白ne)3.2H20 

φeta-dike加ne=bfa， bza and taa). The di:fferences in由世田Gdu;umer油批sare small for thea 

∞mp1exes. The 1arger e2qQ value in Gdldpm)6 ref1ects由edi島問ncesin血ecoordination number. 
There is a tendency也at也ei回，mer由民valued即位制 wl也也eincrea田血也enumber of the 

cωr出血出gnitrogen a白ms:i.e. beta-dike白necomp1exes (Gd07 or GdOs) > EDTA∞mplexes 
(G制~06or G剖~07) >cyano・，bridged∞mplexes~倒N60~.

3P42:DV-Xα 伺 k由:tion姐 dM即鎚;bauerp紅白netersin iron di由i配置'bamate∞mp1exes
Segi， T.， Fuju， S.， Sakai， H. (Fac. of Sci.， Konan Univ.) 

DV-Xαcal叫凶onswere carried out伽 Fe~枇:)2Xcomplexes (dtc司池町arbamate，X=Cl， Br， 1， 

and NO)， e油ibi出 gintermediate叩m御伽. The magnetic data for也.ecomplexes are expla:ined 
wl也也.edi島!renceof up and down叩innumbers 蹴 up:戸gFe 3d orbitals. The quadrupole 

叩li出ngsofM佃 ssbauer叩即位afor the田 complexes町e∞mparedwi血血ee1回出cfield gradient 
(vzz) calculated企om也eDV-Xαme也od.

3P43 : Synthesis of出:tiu皿品lbe1ed15-dωxy-TIC withhigh binding a盟nityandal白血丘旬加p:ros也cyclin

receptnrin血e田n佐'alnervous sys飴皿.

Suzuki， M.， Ohy.田na，T.I， Ft止unaga，H. I， Ho田'ya，T.， Wa阻nabe，Yu.2， Wa胞団.00，y'3， Noyori， R.4ω巴pt.
of Biomolecular Sci.， Fac. of Engineering， Gifu Univ.， Dept. of Chemis位y， Nagoya Univ.I， Dept. of 
Neuroaience， 0回kaBioaience Inst.2， Dept. of Physiolo邸 O回kaαtyUniv.， Medical Sch∞，1 and 

Dept. of Neuroaience， 0回kaBio悶en田Inst.3，Dept. of Chemistry and Res.白nter伽 Material

Sci.， Nagoya Univ.う

We甲n也esizedtritium-labeled 15・deo司，-TICwi曲面ghb血出nga血血tyand田l凹ti.vity加

prostacyclin recep加，r(IP2)血也ea帥 alnervous可御m. The binding si飴sof由民ligand血血e

central nervous sy御 mwas investi.gated by in vitro au加，ra>品曙raphy.

3P44 : The :re配tionofRe・186and penicillamine 

Nogawa， N.， Makide， Y.， Morikawa， N.， Onoma， K. I， Kobayashi， K. I， Mo白，ishi，S.1 (Radioi回ωpe

Center， Univ. ofTokyo， 'lbkai Rβs.E鈍abli油men色JAERP)
1 t was confirmed也at也eRe・186・penicillaminepo]ynuclear ∞mplex∞叫dbe可n也esizedunder 
也emoderate∞IIlditi.on. This∞nvenient可nthesisme也od w迎berea出1yu舵d血也e位ea困 ent
宣eld.

3P45:Pe曲 m 佃 aof areelera加rm蹴叩即位ome伽 inJNC tono g'伎悶.enacenter

Hama， K.， Xu， S.， 1 wa臼ukiヲT.(JNCTGC) 

A Tandem Ac田leratormass spec位ometer，an app世 atusdedicated加 high艶nsiti:羽匂， 14C 

measurements， manufactured by NEC， USA， has been u田dsin∞1996加 measure也e14C 
con偲ntrati.onsof environmental samples as well as 14C dates of g'ωlogical組 d町'chaeolo伊cal
materials， at JNC 'lbno GeoaienωCentβr. The authors pre田nthere a brief review of the preant 

performana and也efuture plan. 
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3P46 : Conantration of 1句祖d伺rbonoo旬pe∞Impo副 on血伽d
Sakamo白， N勺Arima，T.， Inaga凪y.， Idemi胞u，K.， Furuya， H.， Kaw田n田 a，H.1， Matsuoka， N.1， 

Tawaki， S.2 (Gradua飴Sch∞，1ofThcbnol.K卯 shuUniv.， r包EA1，Kyushu Elec1ric Power ω・，Ltd.う
Becau田 ofrecentpr噌ressof organic chemical∞mpound脱出ique，明白e1icproducts derived 
petrochemical∞mpounds are u随das alternate回urcesfor natural products.百eycan 民
syn也esizedinexpensive1y from fossil fuel姐 d血 m血cientpurity加beindi油n伊且shable企om也位

naturally grown∞unte叩紅白.0世間艶蹴:hdis1inguished between natural product and明白e1ic
product by measurement of∞ncentra1ion 14(j and between C3・pl姐 tand C4・plantof materials伽
島odsby measurement of 813C. 

3P47:Comp訂oonofhy，世oxylradi伺laave噌 ng配伽ityby島田llid姐 dliquids阻飴叩血trapping
me血吋s

Yoshioka， H.， Ohashi， Y.， Koni油i，M.，Ha田，H.l，Yo曲ioka，H.2但adiochemis仕'YReS. Lab.， Fac.ofSci.， 
Shizuoka UniV.， Rβs.Rβac白rlnst.，KyoωUniv.1，Inst.品，rEn羽ronmen臼1Sci.， Univ. ofShizuoka:う

ESR spin trapping method was u田d加 mea四reOH radical配avengingacti羽tyof姐:tioxidan臼.

Conven1ional method u田daFen加nreac1ion as a OH radical genera出 gsy御 m，but we propo田d

two methods by using gamma・irradia1ion. One u田shigh do田・rateand shor凶 me世a出ationat 

r∞m temperature and由eother u田slow do骨 rateand long・timeirradiation at 195 K The 
reac1ion tβmperatures are di:fferent on two me也ods，回di:fferentres叫臼mightbeob白血ed.百ere品Ire，

we∞Imp世ed也eaavenging activity of島田teaca飴chinsby using也e田 me也ods.

3P48 : Thermolumineaell!偲fromoxide伽medonsili∞nwafer.
Tsuboi， T.， Hashimo白，T. (Fac. ofSci.， Niigata Univ.) 
Thermolumineaen田 was investigated for 出e oxide 島Irmed on sili∞n wa島，r. No 

也ermolumioo悶 ncewas ob能町-edfrom由e也ermallygrown oxide; whereas the NaOH -deposition 

prior白 thethermal trea皿entpermitted也ede附 tableblue也ermolum血eaenω.The 

thermolumine御 n田酔C位awas measured. The peak was observed at 410 nm in waveleng血姐d

at4∞K in temperature. 

3P49: Es旬.bli品mentof也ehighly p質問毘田，parationmethod品Irm叫tinuclides配血止:tymeasurement 

wl由也.eNaI(l'J) ain1illa1ion∞un飴r
Go旬， T.， Kawai， K. ¥ Tah町a，y'2のiv.of Radioi田加Ipes，Miyaza恒 MedicalωU.， Central Res. Lab.， 
Miyaza恒MedicalωU.1， Dep. ofRadiology， Miy但 akiMedical COU力
τ'he environmental moni白，ringof hot labora加，riesis es艶n1ial加radia1ionprotec1ion伽 workers
and the public. However， determination of nuclides and quanti回1iveanalysis of the radioactivity伽

environmen阻lmoni白血g町enotea勾rb配au艶也eradioac1ivity is very small amount， and besides， 

田veralnuclides exist也ere.明弘前udied也ehighly preci能回parationmethod for m叫tinuclides 

ac1ivi匂rmeasurement wi也也ewidely ap凶cableNaIぐTI)ain凶lation∞，unter伽 applicationω也e

environmental moni加Irmgme也od.
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3P50:Syn也esisof mixed vale皿:e並岨但，lll)∞mplexeswith photoiIDmerizable ligand. 
Oh臼，S.， Suenaga， M.， Maeda， Y (Graduate配h∞1of Sci.， Kyushu Univ.) 

百eel即位onicspin-s阻te1ransition of [FeIIFeillV(p但o)](P回O)(PFe)2may be叫 gered也rough

cisケ'8I1Sphotoi田merizationof也.eligands， where 匝}is 2，6・bis[N-(2・，pyridylme也ylidene)-
aminoetb.yl-N・(2-pyridylme也yl)・amonometb.yl]-4・me也ylphenoland Hpazo 4-phenylazobenzoic acid. 

The 57Fe Mossbauer and variable-temperature magnetic問問ptib出tyda白島r也e∞mplexesshow 
也at也eirons(H) are in higb.-叩instate and irons(lm in low-叩instate. The da阻 of也eUV-visible 
叩ec1ra油ow也at也e∞mplexesdo not exhibit叩in-equilibriumin a白白血佐世e回，lution.When也e
complexes in aa白血位ile町eirradia胞dwi也lightofl=313nm，也esp田1ralchange at位ibutedω trans

→r:is pho岡田merizationof azo group is ob田rved，but no change in也ech世 ge1rans島rbands is 
ob田rved.Sim丑町'ly，也echange in出ere盟問:tion叩ec位aof tb.e complexes irradiated wi也 lightof

1=313nm is at位ibuted旬並rans→r:ispho白i田merization.
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