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5PECIAL LECTURE5 

1501: Ion beam solid interactions and application to 

nano technology 

Imanishi， N. (Depar也1ent of Nuclear Engineering， Kyoto 
University) 

百1e匂lkis composed of two topics; one is on也eelω仕'onic
spu仕切ngproωss and the othぽ ison the nanocrystal fabrication by 
ion irnplan匂tion. So far， the elec岡山cspu虻.eringprocess is sti11 
one of open problems es戸cia1lyfor tightly bound chernica1 
compounds. 百1eむm ofせ1e則 dyis to reveal fue dynarnic 
mechanism of secondary ion emission in a Me V energy r叩 geby 
rela出gittoch釘 acteriはicphysiω1 prope凶esof也rgetmat出a1s
We have obtained some血tぽes出gresu1ts on yields and ernission 
energies of sωon必ryions ernitted from severa1 conductive， 
serniconductive and insulating solid targets. On也.eo血.erhand，せ1e
purpose of fue second蜘.dyis to fabriω.te nanocηs凶sembedded 
in Si02 layers for applying silicon to photo devises. Hy.drogen 
plays an irnportant role in increasing photolurninesc明 ceefficiency. 
百1erefore，we have studied the hy.金ogenterr凶nationof si1icon 
dangling bonds on embedded si1icon nanocrystals/Si02 interfaces， 
and it was found白紙inordぽ toincreωe也eefficiency， that is， to 
回 p 白血1planted hy.drogen on the interface of si1icon 
nanocrystal/Si02， the si1icon irnplantation dose should be less吐1an
about 3xI017/cm2. 

1502: Basic study on accelerator-driven subcritical 

reactor at the Research Reactor Institute， Kyoto 
University 

Mishima， K. (Rese紅'chReactor Inst.， Kyoto Univ.) 

In FY2002， a five. year res伺rchproject on accelerator-driven 
subcritica1 r.伺.ctor(ADSR) system launched in the Research Reactor 
Institute， Kyoto Univer討勿 (KURRI)，wi白血esupport of fue 
Technology Development Program for Innovative Nuclear Energy 
System sponsored by the Mini詑yof 日ucation，Cu加re，Sport，，， 
Science and Technology (MEXT). In this project， a fixed field 
a1temating gradient (阿'AG)synchrotron will be develope.d and 
connected to the Kyoto University Critica1 Assembly (KUCA) to 
investigate basic n即位oniccharacteristics of ADSR.百1eaccelerator 
system consi由 ofan ion source， an ion beta， a boos匂rσFAG)and 
a main ring (FFAG)， genera也19150 MeV proton beむnwi也血e
mean c田Tentof 1 J.IA and仕1efr司uencyof 120Hz. In仕1巴critica1
experirnent， incident energy蜘dependentmu1tiplication of neutrons 
will be studied and血eexpぽirnen包1results wil1 be analyzed by 
using Monte Carlo calcu1ation codes MCNP・X 組 dMVP. 百us
project wil1 be a坑E也19point to rl伺 lize也.efuture plan of KURRI 
to sぽveas a center for promo也19researches in various fields such 
as neutron， mat.ぽial，life and medical sciences base.d on nuclear 
ene培ySClence. 

2502: KEK to Kamioka long baseline neutrino 

oscillation experiment K2K and future experiment 
Nishikawa， K. (Grad. School Sci.， Kyoto Univ.) 

百1ecollaboration has established the principles of fue long 
baseline neu位inoexpぽirnent.百1e.da也 provefue existence of 
neutrino oscil1ation wi仕1bettぽ白血 99%confidence level and fue 
indication of註1eneutrino spec'佐山ndistortion is observed.百1e
results of oscillationぉmlysisshow白紙 theparameters 紅E
consistent wi白血e a卸10spheric neu位ino results 企om
Super.・Karniokandeexpぽirnent

3501: Application of AMS_
14
C dating for the problems 

。farchaeological and historical sciences 
Imamura， M. (Nationa1 Museum of Japanese 団story，Japan) 

Radiocarbon m伺 Sぽementsat 0.3・0.5%precision for 0.5・1.0
mg-sized carbon samples are currently performed in many of AMS 
(Accelerator Mass Spectrome句1)faci1ities in fue wor1d.百1erecent 

advancement of AMS_l4C precision as well asせ1eavai1ability in 
exquisite universa1 radiocぽbon ca1ibration .database such as 
INTCAL98 provides us wifu much bettぽ opportunities瓜 1包
application to researches in archaeology and history， which require 
precise and accurate ages in the absolute scale. Examples will be 
given such as也oseon detai1ed chronologies of血.eprehistoric ages 
of Japanese history， and on precision dating method for historica1 
materials res伺rch，which have been performed recently atせ1e
Nationa1 Museum of Japanese 日story. In P紅ticulぽ，出enewdates 
obtained for the begirnung of血eYayoi period紅ediscussed wiせl
emphasis on their irnplications to也巴 developmentof paddy rice 
cultivation in the Japanese archipelago， and its influence fromせ1e
East Asian history.百1erelated issues血 dpeぉpectives will be 
discussed. 

INVITED LECTURE 

2501: Mossbauer studies of Fel_xCuxCrZS4 

chalcogenides with properties of colossal magneto-

resistance 

Ve巾 s，A. (Hungarian Academy of Sciences &日tv凸sLo泊1d
University， Hung紅y)

K1encsar， Z.l， Nemeせl， ZλKuzmann，E.1 ， Homonnay， Z.2， 
Ve巾 S，A.l，¥ Gri回1er，Q3， K吐1berger，M.3 eHungarian 
Academy of Sciences， "E凸tvosLorむ1dUniversity， Hungary， 
'Johannes Kepler University， Austria) 

百1e discovery of colossal magnetoresis国1C巴 (CMR) in 
mむ19anese-basedperovskites has stirnulated intense res伺 rchon也e
physical bases of也eCMR effect [1].百1eCMR property of 
manganites seemed to be exp凶nableby fue phenomenon of double 
exchange [2]飢 dspin disordぽ accompanyingfue ferromagnetic 
metal to par百nagn巴ticinsulator仕'ansition.Barman et al. observed 
strong negative magnetoresi試ance above and below Curie 
tempぽa知re血 irondoped LIIo.sSrO.2Fe"Co1_x03-5 [3]. Surprisingly， 
山田plitudeof magnetoresi蜘 1cefound in也eseperov創出
increases monotonically up to room tem戸羽旬re.Fur也ermore，せ1e
amplitude of negative magnetoresistance in吐1es巴oxideswas found 
ωd句田dstrongly on也econcen回 .tionof iron in也esystem. 
Namely， above T"， 150 K ma伊etor.岱 is凶 cewas found to increase 
wi也 decreasingiron concentration. At the鈎metinle，也.erron合ee
LIIo.sSrO.2Co03_5 perovskite shows negative magnetoresistance effect 
only訂oundせ1eCurie-tempぽature.However， the puzzling e氾stence
of a considerable intrinsic magnetoresistance reported in FeCr2S4 
chalcogenide spinels [4]・也atdo not possess manganese， oxygen， 
perovskite struc旬re，or even a meぬl-to・ms叫atortransition -
indicatesせmtphenomena 0也ぽ吐1叩 thedouble exchange effect 
shou1d a1so be considぽedin fue explanation of也.eeffect of 
magnetoresistance obsぽvedin these materia1s. The lecture will give 
a review on the mentioned resu1ts. 

[1] R. HeImolt， J. Wecker， B. Ho1zapfel， L. Schultz， K. Samwer， 
Phys. Rev. Lett. 71 (1993)，2331-2333. 

[2] C. Zener， Phys. Rev. 82 (1951)， 403-405. 

[3] A. B訂m創1，M Ghosh， S. Biswas， S.K. De， S. ChatteIjee， Appl. 
Phys. Lett. 71 (1997) 3150. 

伊]A.P. R叩 urez，R.J. Cava， J. Krajewski， Nature 386 (1997)， 
156-159. 

AWARD LECTURE 

3S02: Development of a new TDPAC method -a 

unique approach to condensed matter physics and 

chemistry of fullerenes 

Sato， W. (Grad. School Sci.， Osaka Univ.) 

百百1etim路e-di宜晶伽b注r悶er剖:n以凶1t似t封l凶a叫1Pぽ刷旬Iぬbe吋d叩酔μl耐紅 correlation (1百TIP.臥~C)) 
method has long be匂ena叩pp凶liedin t血hefield 0ぱfstudies on c∞0叩nd化en郎l凶E巴dd 
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matter physics， and has made significant c'On仕ibuti'Onin e1ucida出 g
也emiぽ'Osc'Opicna旬re''Of m出町也r'Oughhyperfme intぽacti'Ons.
F'Or 'Ope凶ngup a new aspect in this fie1d， unique pr'Obes阻 da
method have'been deve1'Oped and applied t'O世lestudy 'Of s'Olid嗣 .te
physics叩dchemistry 'Of cぽb'Onal1'O仕'Opesin a series 'Of my w'Ork. 
At frrst， the d抑留凶C叩de1ectr'Onic pr'Operties 'Of end'Ohedral Ce 
fuller血 es (Ce@C82， CeLa@C80， Ce@C叫 were investigated 
emp1'Oyingせleencapsulated -140Ce nucleus as也epr'Obe. 百le
f'Oll'Owings were p1ausib1y suggested by the 'Observati'On: (l)也e
釦llerenem'01ecu1es have a thermal1y activated r'Otati'Onal m'Oti'On， 
each 'Of which has合eezingtemperature 'Of their 'Own叩d(2)せle
encaged Ce at'Oms take the trivalent state. Sec'Ond1y， a new probe 
l~ and an 'On・1ineffii伺 surementsystem c'Ombined with the i'On 
imp1an匂ti'Onmeth'Od have b悶 1deve1'Oped， s'O that even nuclides 
having sh'Ort-lived p紅entsw'Ou1d be applicab1e t'O the TDPAC 
meth'Od. As the frrst applicati'On 'Ofせlesystem， fullぽeneC60 and 
highly-'Oriented pyr'01ytic graphite (HOPG) were ad'Opted. F'Or the 
C60 samp1e， fluctuati'On 'Of也ee'双ranuc1伺rfie1d was 'Obsぽved，
imp1ying a d抑留凶cm'Oti'On 'Of血.eprobe nucleus. 白1血e'0世Iぽ
h飢え ithas been f'Ound血ata白山pぽ旬rbati'Onacts at the site 'Of 
也epr'Obe nuc1eus intr'Oduced血性leHOPG Each 'Of the results 
reflecting the nature 'Of the samp1es sh'Ows the app1icability 'Of也is
'On-1ine meth'Od and wid，ぽappliω，ti'Onぽ'es仕'Ong1ye湾問ted.

ORAL PRESENTATIONS 

1A01: Production ofTh・229min nuclear reactions and 

its identification by alpha-spectrometry 

阻加皿ga，H./ Kぉamat叫y./Mi回 gω凶a，T./ 11出血ya，K.，4 
Ohtsuki， T.，5 Yuki， H.，5 Hara， M，3 Takahashi， N.，2 Shin'Ohara， A.2 

Shiba匂， S.，4 Hぉ:him'Ot'O， T.，l Kin'Oshi匂， N.，l Shibusawa， S.，6 
Y'Ok'Oyama， A.，6 NaI個出shi，T.，6 eGrad. Schoo1 Nat. Sci. Tech.， 
KanaZawa Univ.， 2Gr司d， Sch'O'01 Sci.， Osaka Univ.，可'he
Oarai・br，組ch，Inst MatぽialsRes.， T'Oh'Oku Univ.， 4Res. React'Or Inst.， 
Ky'Ot'O Univ.， ~ab. Nucl. Sci.， Grad. Sch'O'01 Sci.， T'Oh'Oku Univ. 
6facu1ty Sci.， Kanazawa Univ.，) 
II 'Order t'O perf'Orm an e>。ぽimentalinvestigati'On 'On the decay 
property 'Of百1・229mc'Orresp'Onding t'O an ul回・1'Owenergy 1eve1 'Of 
百1・229，we have a枇.emptedt'O pr'Oduce the at'Oms 'Of百1・229min 
nuc1ear r，伺.cti'Ons such as 百1・232(g紅nma， p2n)Ac・229，
disintegrating t'O百1・229，組d百1・232(p，p3n)百1・229.The reacti'On 
pr'Oducts ab'Ove were is'01ated企'Om irradiated targets by using 
several chemical separati'On meth'Ods and identified by 
a1pha・spectr'Ometry，百lea1pha radi'Oactivity 'Of the is'01ated samp1e 
'Of the f'Ormer was f'Ound t'O gr'Ow in the energy regi'On 'Of alpha 
partic1es企''Omthe decay 'Of百ト229g.A s討ul紅 gr'Ow血血 activity 
was a1s'O confrrmed in the 1a枕:er.The results dem'Onstrate evidence 'Of 
the producti'On 'OfTh・229m.

1A02: Cation-exchange behavior and the ionic radius 

ofNo3+ 

τoy'Oshima， A.，~b Tsukada， K.1
b Akiyama， K} Asai， M，b Nishin~ 

I，b k組 eko，T} Ichikawa， S.，T Nagame， y.，b Haba， H.，c Ishizu， H.，d 
Sait'O， J.，d Tiむ払Y.，"Hasegawa， H.，". Sat'O， W.，" Shin'Ohむa，A: 
("Graduate Sch'O'01 'OfSci.， Osaka Univ.， oAdvanced Sci. Res. .Center， 
Japan At'Omic Energy Res. llSt.， CCycl'O仕QnCenter， RIKEN， aFac. 'Of 
Sci.， Nugata Univ.) 

Al仕lOughthe i'Onic radu Qf Md針 andLr' were determined by a 
cati'On-exchange meth'Od， thereぽ'en'O avai1ab1e data 'On the i'Onic 
radius 'OfN'OJ+ due t'O the di伍cu1ty'OfせleN'OJ+巴1uti'Onafter and/'Or 
during也estr'Ong '0泡dati'On'Of stab1e N'02+.ηle p町p'Os~ 'Of the 
present由 dyis t'O det閉山le也ei'Onic radius ?f N'O:，:" by a 
eati'On-exchange meth'Od. 25~'O pr'Oduωdin也e2咽Cm(12C，5n) 
reacti'On was佐賀lsp'Ortedand c'Ollected atせlechemis町 app訂a旬S.
25~'O was也endiss'01ved in 0.1 Mα・HIBs'01uti'On and passed 
白r'OughPb02 and cati'On-exchange c'01umns successive1y. Six m'01ar 
HN03was血lal1yfed t'Oせlecati'On-exchange c'01umn t'O wash the 

cati'On-exchange resin. 25対'0was detected 'Only in仕le6 M HNUJ 
fracti'Ons but n'Ot in 0.1 Mα・HIB仕acti'Ons.It was f'Ound that N'02+ 
was n'Ot 'Oxidized t'O N'03+ by the Pb02 'Oxi似nt

1A03: Nuclear structure Of
257
No studied by.measuring 

internal conversion electrons 

Asai， M.，" T:釦kada，K.，" Ichikawa， S.，" Nagame， Y.，" Ishi~ T.，" 
Nishinaka， I.，" Akiyama， K.，" Osa， A.，" Sakama， M，oαz耳， Y.，c 
Sueki， K.，a Shibata， M;  ("Adv組cedSci. Res. Cent民 JAERI;百ep.
Radi'01'Ogic Sci. and Engineぽing，Univ. T'Okushima; 'Dep. Chemis句，
T'Oky'O M位。p'Oli凶1Univ.; ロD句・ Chemistry， Tsukuba Univ.; 
"Facili勿f'OrNucl. Mat出 a1s，Nag'Oya Univ.) 

Intema1 c'Onversi'On e1ectr'Ons f'Oll'Owing the a1pha decay 'Of 25"'N '0 
have been m回 suredby means 'Of a1pha-e1ectr'On. coincidence 
spec仕''Osc'Opぁ百lenuc1eus 257N'O was pr'Oduced in也e248Crn(13C， 4n) 
reacti'On and mass-sepぽatedby a gas寸etc'Oup1ed 'On-1ine is'Ot'O戸
separat'Or. Energies and spin-戸rities'Of excited states inせledaughter
nuc1eus 25~m' as well -as fue gr'Ound state 'Of 257N'O have been 
detemlined e河湾出nental1y.百le3/~l622]-c'Onf・igurati'On has been 
ω;_signed t'O也.e125 keV 1eve1 in "-'Fm and血.egr'Ound由te'Of 
"'N'O. 

1A04: Anion-exchange behavior ofDb in HF 

T罰lkada，K.，" Haba， H.，b Asai， M.，" T'Oy'Oshima A.，a，c Akiy征na，K.，" 
Nishin紘a， I.，"日m匂，M，" Hashim'Ot'O， K.，"Ichikawa， S.，"Nagame， 
Y.，"N必allara，H.，a，a yiぉuぬ， K.，" Miyam'Ot'O， Y.，" Sait'O， J.，' It'O， M.; 
Ishizu， H.; G'Ot'O， S.; Kud9， H.; Tani， Y.， C Hasegawa， H.， C Sato， W.，c 
Shin'Ohara， A.，c Sueki， K.，r Oura， Y.， d Kin'Oshim: N.，g Kikunaga， H} 
Y'Ok'Oyama， A.g ("JAERI， TruKEN， cOsaka Univ.， dT'Okyo Metro. 
Univ，旬、.fiigatautI.iv.， Dniv. ofTs此uba，8K叩位耳waUniv.)
F1u'Oride c'Omp1e氾ngstren凶1'Of Db and its group・5h'Om'01ogues， 
Nb and Ta， and pseudo-h'Om'01ogue Pa 'On the ani'On-exchange resin 
was investigated.百les'Orption sequence of 11吃'Nb>>Pain 2・15M 
HF was observed in the batch experiment 262Db and 16'Ta were 
produced in也e 248Cm(I~， 5n)' and n"tGdeヤ， xn) reactions， 
respωtive1y， at the JAERI tandem acce1erat'Or.目 1702紅白n-exchange
separati'Ons WIぽeconducted at 14M HF using the Aut'Ornated Ion 
exchange separation apparatus c'Oup1ed w抽 theDetection system 
f'Or Alpha spectr'Osc'Opy (AIDA) wiせ1a smal1 size 'Of the co1umn of 
つ1.0mm i.d. X 3.5 mm. It was f'Oundせlat吐lefluoride comp1e泊19
strengぜ1'Of Db is smal1er白血也atof Ta， suggesting白at世le
sequence is Ta=Nb>D~Pa at 14 M HF. 

1A05: X-ray absorption fine structure spectroscopy of 

Zr and Hf in HCI solution for chemical char-

acterization of rutherfordium 

Haba， H.，" Akiyむna，K.，b Tsukada， K} Asai， M}  T'Oyoshima， A}'c 
Yai匂， T.，b Hirata， M.，b Sueki， K.，d Nagame， y'b ("Cyclotron Center， 
RIKEN， bAdvanced Sci. Res. Center， Japan A.t'Omic Energy Res 
Inst.， cGraduate Schoo1 of Sci.， Osaka Univ.， "Dep. 'Of Chemis句"
Univ. 'OfTsukuba) 

Previous1y， we reported anion-exchange behavi'Or 'Of e1ement 
104， rutherf'Ordium (Rf)， t'Oge出erwi血也egr'Oup-4 e1ements zr and 
Hf in 4.0-11.5 M HC1 solutions.百lestructural informati'On 'Of Zr 
and Hf comp1exes in HC1 釘'e essentia1 t'O discuss the 
anion-exchange res叫匂'OfRf and t'O perform the re1ativistic 
m'01ecu1ar orbital calcu1ations. Inせlepresent w'O[に wehave 
measured the Extended X-ray Absorption Fine Structure (EXAFS) 
spec回'OfZr and Hf c'Omp1exes systernatical1y in 1.0-11.5 M HC1 
and determined吐lestructural p釘ameterssuch as at'Omic nlffilber阻 d
せlenumbぽ ofneighboring at'Oms and血.eirdi蜘 lcefr'Om the ce出 al
at'Om.百lechloride c'Omp1exation and hydr'01ysis ofRf as wellωzr 
andHfぽediscussed bωed on the change in the c'Omp1ex s住ucture
wi血 HC1concen仕組'Onand a1so 'On 'Our ani'On-exchange res叫ts.

1A06: Equilibrium charge state of heavy recoil atom 

in a helium gas 

つ臼00
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同 i，D.， a， b. c Morita， K.， ・ Morimoto， ・ K.， Goto， S.， b Haba， H.， a 
Ideguchl， E.， a Kammgo， R.， ・ Katori， K.， ・ Kou叫 H.，.. <1 Kudo， Hλ 
Ohr由hl，T.， ・ Ozawa， A.， ・ Suda， T.， a Sueki， K.， e Tanihata.， I.， ! 
Tokanai， F.， g Xu， H.， h y<ぽem血，A. v.， a Zhao， Y. -1.，'" Zheng，工a，J
(aRIKE_N， ~iigata Univ.， CUniv. of Tokyo， dWaseda Univ.， eτsukuba 
Univ.， fYamagata Univ.，町MP，haNR， iIHEp， ipeking Univ.) 
In RIKEN， we p1an to search for new e1ements， whose atomic 
numbers紅egreatぽ也飢 113，using a gas-filled recoil separator 
(GARIS). In ordぽ toset也，eproper magnetic fie1d of也.esep釘百，tor
for such heavy e1ements，せleknow1edge of eq凶五肱iumch紅'ge由旬
(q-bar) of也emin a helium gぉ isessential. We measured q-bar 
values of heavy e1ements企'omZ = 84 to 111 in order to es依田.te
せlosewi仕1greater atomic numbers. An empirica1 formula wぉ
deduced企omthese data. We ∞uld estimate世leq-bar values for 
atomswithZ注113using the formula 

1A07: Energy shifts of electronic X rays from pionic 
atoms 

Ninomiya， K.， Kasamatsu， Y.， Kikunaga， H.， Shlgekawa， M.， 
Kinoshlta， N.， Tani， Y.， Hasegawa， H.， Y拙 ukawa， M.， Sato， w.， 
Takru凶ya，K.，Ma臥皿lUra，H.， Yokoy畑 a，A.， Sueki， K.， Hamajima， 
Y.， Miura， T.， Shinohara， A. (Grad. Schoo1 Sci.， Osaka Univ.， Gr叫
Schoo1 Natural Sci.， Kanazawa Univ.， Res. Reactor Inst.， Kyoto 
Univ.， Res. CentぽRadiation，KEK， Faculity Sci.， Krulazawa U出v.，
Dept Chem.， Univ. 11罰Ikuba，LLRL， Inst. Nature and Env. TechnoL， 
Kanazawa Univ.) 

Negative pions rueωpぬredin matteζr釘 ultingin也eformation 
ofpio出catoms. Owing to the strong screening effect by the pions， 
the energies of e1ectronic X rays of pio凶catoms shlft 10w comprued 
withせlechruacteristic X-ray energies of也etarget atoms (aωmic 
number Z; more specifiωlly，出，eycome c10se to世lOseofZ-1 atoms. 
We measured e1ectronic X rays仕ompionic atoms (Zn， Mo， Ag， Sn， 
Ta叩 d(Pb)) precisely at也epi-mu-ch出me1of KEK-PS. We 
exat1lined世lere1ation between自己創ergyshlft企omZ・1atoms and 
the atomic numbぽ Z.

1A08: c-Axis orientation dependence of TDPAC for a 

single-crystalline s創nple

Sato， W.，..b Ueno， H." Watanabe， H." Miyoshl， H.: Yoshlmi， A.: 
Kam仙， D.: Kailiara， J.: Shlmada， K.: Ito， T.: Suda， S.: 
Kobayashl， Y.，. Asahi， K. "0 Shinoh出'li，A.b (喰IKEN，bGrad. Schoo1 
Sci.，Osa同 Univ.，"Dept. Phys.， Tokyo Inst. Tech.) 

百le on-1ine time・differential 戸武町bed-angu1ar-coπe1ation
(TDPAC) method using a probe of 1ヤ wasapplied toせle
investigation ofせleorientation of the e1ectric fie1d gradient (EFG) 
acting at the site ofせleprobe nucleus in叩 axial1ys戸沼田tric
hlgl吐y-orientedpyro1ytic graphlte (HOPG). As theore託cally
predicted，也eTDPACs observed with BaF2 scintillators pIaced in 
such different directions血at也eyare perpendiculru and paral1e1 to 
the c-axIs of the HOPG have shown distinct perturbation pa枇.erns
from each other. From the rum1ysis using time-differential 
perturbation factors for whlch the directions ofせleprincipal a氾sof 
the EFG are as訊nned，it has been found也atthe EFG is oriented 
along the c-a対sof仕leHOPG 百lem且gni旬deofせleEFG was 
optimized by 1east-squares fits of the TDPAC spec仕込 resultingin 
good agreements with litぽatureva1ues. These res叫tss位。ng1y
suggest the applicability of也ison-1ine method to the坑udyof 
sing1e-crystalline samp1es. 

1A09: HPLC elution behavior of actinium metallo-

fullerenes 

Akiyama， K.，. Sueki， K.，b Tsukada，' K.， Haba， H.: Asai， M.: 
Kikuchl， K.，d Nagむne，Y.，. Kadata， M.，d N成:ah訂a，H. d ('Advanced 
Sci. Res. Center" JAERI， ~ept. Chem.， Univ. Tsukuba， OCyc1o凶 n
C田町，RIKEN， uDept. Chem.， Tokyo M位 o.Univ.) 

HPLC e1ution behavior of the actinium metallofullぽeneson也e
Buckyc1utsher co1umn (凶・2，4・dini位。pheny10xastationary phase) 
was reported.官山由.tionaryphぉecan separate ful1ぽenesand 

metal10fullerenes from each other by出edegree of也epolarity 
caused by such asせledisto.ぬonof the cage shape and也em回
mo1ecu1ar charge仕留lSfer企omthe inside metal atom t口出巴outside
fullぽeneωgeand is usually emp10yed for the separation of血e
fullereneはructuralisomers. We iniected也ecrude1y separated 
Ac@C82 to出iss包世on紅yphase and found at同sttwo dominant 
e1ution peaks in也，eHPLC e1ution curve. Thls rωult sugge由也e
existence of the p1ural蜘 cturalisomers for the Ac@C82・Itis
interesting that AC@C82 has p1ural isomers in spite of no isomers for 
批La@C82，whlch forms the same type of M@C82 with Ac 
metal10ful1erenes. 

1 A 10: Adsorption behavior of trivalent actinides and 

lanthanides on anion exchange resins in hydro-

chloric acid I alcohol mixed solvents 
Ikeda， A.'， S回比i，T.'， Aida， M.'， F可ii，y"， Itoh， K.b， H叩，M.C，
Mitsugashira， :r"， Ozawa， M. a，d (aRes.-Lab. Nucl. R，伺ctors，Tokyo 
Inst. Technol.， OGraduate Schoo1 ofMaterial Sci. Eng.， Shlbaura Inst. 
Technol.， o品1R，Tohoku Univ.， dJNC) 

百leadsorption behavior of仕iva1entactinides (Arn， Cm and Cf) 
and 1an也むtideswぽ'eexanlIned by using several anion exchange 
resins in hydrochloric acid (HC1) / alcoho1 mixed solvents.百le
凶valentac也tidesw釘'eadsorbed fiむ mores仕ong1yon t剖iary
pyridine resins than 1組出血desin 70 vo1%・conc.日C1/ 30 
vo1%-methano1 mixed solvent and wぽ'ese伊rated企om1an也飢ides.
on the other h阻，d， no adsorption and sepruation phenomena were 
observed by using typical strong1y basic anion exchange resin 
Dowex 1X8 (quatern紅yanunonium type)血也巴鈎memixed 
solvent. Therefore， t出紅ypyridine resins have a special effect on 
the separation of凶valentac也tides企'om1an白むudesin alcoho1ic 
HC1 solutions. 百ledistribution coefficients (~) of trivalent 
ac也tidesand 1an出制deson句rtiarypyridine resins increased wi血
theinα'ease of methano1 in mixed solvents. 

1 A 11 : Temperature effect on extraction of Eu(III) and 

Am(III) by TODGA 

Arisaka， M.， Kimura， T. (JAERI) 
Temp戸era知reeffe匂副ct0叩nex柑甘凶aω似ctio叩n0ぱfEu(III) 組 dArn珂〈田町)b句y 
N凡N二
stl旬1吋岨diedi血nor，吋dぽ tω.0 eva1uate the p戸erばforロτna羽a叩I且lC印e0ぱfTODGA a俗sa飢n 1 
e慌x仕aωc匂n以t.Enthalpy (LIH) was calcα叩u1at匂阜dusing the van't Hoff 
何回tion， and free en釘gy(LlG)如 dentropy (L1S) for也.eextraction 
reaction were calcu1ated using the 10g Kex and L1H va1ues at 298 K 
τbermodynamic paranleters for Eu(III) were es也natedto be LlG = 
-38.2 kJ/mo1， L1H = -120.2 kJ/mo1 and LIS = -275.2 J/rno1'K. 
百leextraction of Eu(III) wi也 TODGAwas more exo血四郎也組
曲atwi血CMPO(L1H = -64.5 kJ/mo1).官邸indicates白紙TODGA
is an efficient ex仕切旬以 incomparison wi也 C恥1PO.In addition， 
企omthe mea回rementsof 1ununescence lifetime of e双racted
Eu(III)， it was found血atthe water mo1ecu1es bound ωEu(III) 
directly were fully rep1aced by TODGA and/or N03-也roughout也e
ex仕action.

1801: Determination of trace elements in iron and 

steel by neutron activation analysis with multiple 

gamma-ray detection 

Kimura， A.，" Toh， Y.，" Oshlma， M.，" Hatsukawa， Y.，" Goto， J.，" 
("JAERI) 

In recent yeむ民社lepromotion of recyc1ing of stee1s is desired 
企om也.eviewpoints of effective usage of resources飢 dre鈎説ntof 
CO2 emission. on the other hand， charactぽisticsof recycled stee1 
are hard1y affected by some仕acee1ements. For that reason， new 
techniques to quantitate血eなacee1ements in stee1 are demanded.In 
血isr句ort，回cee1ements， As and Sb， in iron certified refi悶 nce
matぽia1swぽedetermined by neutron activation analysis wi社l
mu1tip1e g釘nma・raydetection method. For determination of As， two 
samp1es (JSS001・5，JSS168-7) were釘adiatedfor 10 minutes at 
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neu仕onflux of 5.2 X 1017m九・1and measured' by multiple 
g釘nma-raydetector GEMINI-n ，which consists of 16 Ge detectors 
wl仕1BGO Compton suppressor， for 12 hours目 Fordet田 ninationof 
Sb， seven samples (JSS001-5， JSS003・2，4 叩 d so on.) were 
irradiated for 5 hours at neu位onflux of 9.6 X 1017mーな1and 
measured by GEMlNI・nfor 24 hours百1edeteロninedvalues were 
in good agreement wi也 thecertified and reference values.百1e
lower 1imit of determination values for As and Sb in high p町ityiron 
were 0.01 and 0.003ppm. 

1802: Ultra-trace determination of iridium in 
geological samples by me姐 s of multiparameter 

coincidence method 

Hatsukawa Y.， Toh Y.， Kimura A.， Hosein G， Oshima M.， Toyota K， 
Noguchi T. (JAE悶j

In也isstudy，色asibilityof出emethod of仕1emultiparameter 
coincidence y-ray spec仕ometryfor neu仕onactivation analysis was 
apply for ultra-trace determination of iridium in geological samples. 
hせ1ecase of neu位。nactivation包rnlysisof iridiwn， measurements 
of y-rays企omIr are s仕onglyinterfered by the y-rays企omm司jor
elemerIts， e.g.， 46SC， SICr. So usually chemical sep訂姐onprocesses 
are required to eliminate世1emajor elements for determination of也E

trace elements. Gamma-gamma coincidence of multiple y-rays from 
也eradioisotopes produced by neutron capture reactions was 
measured wi也叩町ayof 12-Ge detectors with BGO Compton 
suppressors， GEM町1，located at the tandem accelerator facility也
JAERI. 10 ppt of iridium in rock sample was deten凶nedwi也out
chemical separation using multiparameter coincidenc唱spec仕ome町.
Iridium de句ロ凶nationin Cuban sediment鈎mples姐 dsediments in 
deep sea will be discussed. 

1803: Determination of lanthanoids， thorium and 
uranium in Tokyo Bay marine sediments by neutron 

activation analysis and behaviors of their elements 

Honda， T." Kawamura， S.b (aAtom. Ener. Res. Lab.， Musashi Inst 
Tech.， "Fac. Eng.， Musashi Inst. Tech.) 

The neu仕onactivation analysis (NAA) was appliedω 血e
m紅inesediment core samples collected at four locations at To旬。
Bay 百1eI'ぉ叫包 ob匂inedin也isstudy訂esumm紅包edas follows: 
(1) Eleven 1組也叩oids(the mw必num)，せlOrium組 duranium were 
detennined by the NAA incorpora白19血.epre仕切伽1entusing也e
ultrωonic wave. (2) Lanthanoids abundance p柑 ernsshow the 
negative slopes in all core samples as仕1eterrigenous material， i.e. 
rock and the larger grain size回mples，也esmaller slopes. In 
addition，せ1esmaller gr創nsize samples from the mouth at To旬。
Bay revealed the positive Ce anomaly between La and Ce， 
indica命活性1atthe samples from thぽehad the complicated 
composition. (3) As regards社1ev，ぽticalprofiles of血e官1組 dU
concen仕ations，血eyshow the change in the range of s巴veral白nes
to a figure of magnitude in some s但nples. 百1eyalso show the 
symm巴仕icaldisむibutionsne紅白esurface layers， suggesting that the 
chemical behaviors of百1and U are different from each oth釘

1804: Neutron activation analysis of suspended 

particulate matters collected at fifteen areas in Aichi 

Prefecture 

S田耐え，1Hon札T.2eRes. Div. in Eng.， Musashi Inst. Tech.， 
2Atom. Ener. Res. Lab.， Musashi Inst. Tech.) 

N即位。nactivation analysis of suspended伊rticulatemattぽS
(SP附 collectedat fifteen areas in Aichi Prefec知rein summer and 
winter was done. 百1eAndersen low volume air sむnplerwas used 
for the sample collection. According toせ1eF value it could be 
confmned血atCr， Al， Sc飢 dTi were the crust origin elements 
because of a lot of distributions over larger particles (PM2.1 <)， 
whereas Br， Zn and V w釘e吐1eartificial origin elements because of 
the distributions over smaller particles (PM2.1 >). As regards the 
enrichment factor， it tended也atthe ratios of仕1eabundance ofせ1e

elements in出.eSPM to the crust using Al as an indicator wぽelow 
m世1ecrust origin elements， whぽeashigh in the artificial origin 
elements. 百1eratios of the concentrations of the elements at each 
area toせ1eaverage at fifteen areas were smaller世1anothers 
regardless of the seぉonorth巴particlesize， indicating the feature of 
suburbs 

1805: Neutron activation analysis of ultra trace 

Scandium in natural water 

Nomura， M.， Oura， Y.， Amakawa， H.， Ebihara， M. (Faculty of 
Sci.，Tokyo Metropolitan U泊v.)

We developed a new method for the determination of ul仕a回 ce
Sc in natural watぽ鉛mpleby ins仕umentalneutron activation 
analysis (町AA).In出lSme也od，aωmer-企ee4fSc was spiked ω 
出eseawater and Sc was co-precip印刷wi血Feas hydroxides目The
precipitate was separated企omsolution by centrifugation and then 
dissolved in 6M HCL The solution was passed出rough組沼山n
exchange colurnn to remove Fe.百1eeffluent was evaporated and 
fmally合iedon a filter. Subsequently the fllter was sandwiched in 
polyethylene sh~包 to det田 nme血.erecov町 ofSc by rneasuring 
the activi勿of4'SC， which ranged企om87 to 97%.百1en，the fu町
was irradiated with neu仕onfor 20 min at取R-4reactor. A食erthe 
irradiation， Sc (4SSC) abundance was determined by measuring 46SC 
m gamma-ray spec位。metry.百1ebl紅lk∞nected Sc concentrations 
(0.33士0.06ng/kg)were consistent with literature values. It is 
e却ec匂d也at也.eaccuracy of也epre悶 1tda包 willbe improved by 
using high p田itypolye也ylenesheet， considering that most of the 
blank was contributed to血epolye也ylenesheet used. 

1806: Determination of toxic trace elements in soils 

and sediments of Bangladesh using Instrumental 

Neutron Activation Analysis (INAA) 

Latif， Sk.A.1， Halim， M.A.1， Uddin， M.S.1， Naher， K.1， Islarn， M.N.1， 
Alrmed， F.U.I， Islam， M.A.2， A企oj，D.3， Oura， y'3， Ebihむa， M.3， 
Katada， M. 3 (1 INS工Bangladesh_Atomic Energy Commission， 2Dept 
of Physics， BUET， Bangladesh， 3Graduat疋Schoolof Science， Tokyo 
Metropolitan Univ.) 

Pollutionは凶ies釘'eessential to an undぽ坑叩dingof toxicity of 
the element in the en吋ronm田t.In Bangladesh the environmental 
pollution problem has b悶 1 becoming worst dayゐy-day.
B叩 gladeshis now facing a sぽiousproblem about ars則 c(As)飢 d
chromium (Cr)， which contaminate our environment. To assess也e
potehtial sources particularly of As， a p紅司llelstudy of groundwater， 
叩 fa'ωwater，sediments and soils have been conducted目Arsenic
and chromium concen仕ationmeasurements in soils and sedimen包
were carried out using instrumental neu仕onactivation analysis at 
尽R-4.百1e註mdiationswere performed using TB pipe for 20 min 
To evaluate也ismethod IAEA SRM soil-5 was sim叫也neously
irradiated百1eresults are in good agreement (+1・IO%)wi血性1e
certified values.百1esoil s紅nplescollected仕omdifferent parts of 
Bangladesh were higl吐ycontarninated by As. In血isstudy，組
excessive amount of chromium was det，田ninedin sedinlents of 
tannery industriesぽeasof Bangladesh. 

1807: Vertical distribution of elements in estuarine 

sediments 

Takahashi， 0.， Kuno， A.， aSugimori， K.， Matsuo， M. (Graduate 
School of Arts and Sci.，百1eUniv. of Tokyo， aDept. of Biology， 
Toho Univ. School ofMedicine) 

We collected sediments vertically in Isallaya-bay， 
Sanbanse-tideland飢dSakai-river. 百1esesediments were cut in 
every 3cm length. Using Instrumental Neutron Activation 
Analysis and Prompt Gamma長ayAnalysis， we got vertical 
di託ributionof over也irtyelements. Chemical s匂tesof iron in the 
sediments wぽ.einvestigated by using Moessbauer spec仕oscopy.
Some elements have certain tendency against也eirdepth. By 
calculating correlation coefficient， some elements were ShOWll to 
have correlation wi世1each other. For example， 1， Br and Cl had 
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positive coπelation. 白1the other hand， H had negati've coπ'elation 
wi也 Si. In Isahaya-bay sedirnents， H becarne rich and Si becarne 
poor in deeper sedirnents， while泊 Sakai-riversedirnen包，せ1e
tendency against depth was opposite， H becarne poor and Si bec創出
rich in deeper sedirnents. 百1enegative correlation shows 
possぬdityof certain chemical reactions. It is assumed出創出is
negative correlation fit to也eres叫tof early diagenesis 

1808: Study on residence time and removal of 

atmospheric aerosol by use of natural radionuclides 

Nishio， S.: Momoshirna， N.b (aGraduate school of Science and 
Technology， Kumarnoto University. ~aculty of Science， Kumarnoto 
University) 

Radionuclides inせ1ea伽10sphereare adhered to atmospheric 
aerosol. Residence tirne of a加 osphぽicaぽosolc岨 beestirna旬:dby 
activity ratio 21~il21Clpb or 21ClpoplClpb undぽ assumingall acti vities 
of 21Opb， 21~i and 21Clpoぽederived企omdecay of mert gas 222Rn. 
To make cl伺r也ebehavior of atmospheric aerosol，μ"Po activity 
collected on a filter was measured periodi_cally and也，einitial 
activity ratio 2lClpoP1Clpb is estirnated by a 21Clpo activity grow也
curve. For the 18 s紅nplescollected企om18 November 2002 to 22 
May 2003， the initial-activity ratios 21Clpo;21ヤ'band血，eresidenω 
也neswぽein白erange of 0.05・0.22飢 d7-40 days， respectively 
A伽10sphericaぽosolis effectively removed from a位10sphereby 
precipitation， but出eactivity ratio 21ClpoplClpb was not correlated 
~th _p~ecipitation of the sarnpling period目百1eactivity ratio 
lClpoplClpb seems to increa鎚企omMarch 2003. 

1809: 137 Cs in recent fallout s創nplesin relation to the 

Asian Continent aerosols (2) 

Ishikawa， Y.， Takぬωhi，M (En吋ron.Radioact. Res目Inst.Miyagi)， 
N紅azaki，Y.， Tag包凶， S. ( Fukuoka Inst.日切l出 &En羽ron.Sci.)， 
SUZUKI， T.σ'ac. ofSci.， Yarnag砲 Univ.)

137Cs deposition (rain and句 fallout)was investigated from 
July 2002 ~_ Miyagi and Yarnagata Prefs.， Japan. Relatively high 
values of 1>/Cs were obsぽvedin Sはa匂 City，Yarnagata Pref.. 
Airborne dust sarnples collected from mid-March to late-April in 
2002 in Miyagi 叩 d Fukuoka Prefs.， Japan showed high 
concentrations of 137Cs (about 92μBq/m3 in max.)， during and 
after the Asian Continental Dust Events (Kosa).立risfact directly 
shows the ∞ntribution of the Asian Con也1ent-derived'''Cs to也e
Japanese atmospheric circUUlstances. 

1810: Seasonal variation of 228RaJ
226
Ra ratio in 

seaweed samples ofNoto coastal area 

Inoue， M.， Ko何i*，H.， Yarnarnoto， M. and Komura， K. (K・町E工
Kanazawa Univ.) 

In order to inv巴stigate血，edistributions飢 dbehaviors of radium 
m也ecoasta1 ar'偲， sixty-eight記aweed(Sargasso) and 27 coas匂l
water sarnples were collected in Noto Peninsula， Japan during血e
period企omDe氾ember1998 to April 2002，阻danalyzed for the 
228Ra叩 d22<Ra activities by low background garnma s戸ctrome町.
As results，也巴 228Raand 22<Ra actiVities in Sargasso鉛mples
showed a wide range企'om10 to 50 dpmlkg-fresh and 30 to 150 
忽mI1古品sh， res戸:ctively. How，閃:f，江 isnotewo巾y制御
RaJ民aactivity ratio of Sargasso demons仕atedthe seasonal 
varIation wi血 mininlumvalues CZ28RaJ226Ra = -1.2) in June and 
m眠 irnum(2.5 -3.5)血December，which紅'esimilar to白紙ofthe
surrounding seawater. 百1ぽefore，we suggest伽 tseaweeds such 
ぉ Sa伊 ssopossibly retain the i2ERaj22a ratio of s町 ounding
seawatぽ叩d血istemporal varIation is expec匂dto give knowledges 
about the seasonal changes of coastal environment 

1811: Uranium and thorium isotopic composition in 

lake bottom sediment and environmental changes -

L泊五，eBiwa in Japan 
Saka思lchi，A. 1， yi釘narnoto，M人Ishikawa，K.1， Kashiwaya， K.2， 

Ohtsuka， y'3 ctGraduated School of Natural Sci. and Technol.， 
Kanazawa Univ.， 2K_INET.，可ES.)

Some sediment cores (0 -ca. 40 cm in depせ1)were taken from 
Lake Biwa in Japan， and all samples divided into 1 cm白血合action
were subjected to analyses ofU e38u and234U)組 dTh CZ32Th， 23吋h
and 22吋11)isotopes. Lead-210 and 137Cs for estirnatingせ1e
sedimentation ra匂swere also detぽminedalong with physical and 
chemical pararnetぽssuch as grain s包e，magnetic sus∞ptibili臥
water content， biogenic-Si02， etc. By using model equations， U 
found in each企actionof the core WI釘ea恥 mptedto separate mainly 
into two different U components due to li仕lOgenousand autogenous 
企actions. 百1edep血 profilesof U and 百1isotopes thus obtained 
were compared鎚 chother wi血 thoseof physiω1 and chemical 
p紅白neters.__In s_~me parts of dep也 ineach core， changes in 
lithogenous〓U/""Thratios紅'efound to∞incide wi出社10seof 
g創nsize， which is closely related to the change in erodibility of 
surface soil or rock in the catchment area叩 drainfall intensity. 
百1eseresults suggest也atchanges in the litllogenous U and百I
isotopic ratios sep訂atedby model may be helpful in tracing吐1epぉt
environmenta1 changes surrounding lake蹴&

2A01: Constructions and physical properties of 

functional spin transition iron(II) compounds 
Hay釘ni，S.: D包yobara，K.: Miyaz沈i，S.: Shigeyoshi， Y.: Ogawa， 
Y.，" Matsumoto， N.，D Inoue， K.，c Maeda， y'a ('K刊shuUniv.， 
~umarnoto Univ.，制S)
A numbぽ ofspin-crossover iron (II) compounds have been 
S旬died.百1eyぽeirnportant in the development of electro凶c
devices such as molecular switches. Here， we synthes包edthe 
spin-crossover iron(II) compounds [Fe(R)2(NCS)2] (1) 組 d
[F e(3C 16)21肘CS)2](2).百1eiron但)compounds 1 has e泣ubited
photcトinducedspin仕ansition(LIESST) effect目 τ11eligand R in 
compound 1 has an asynunetric carbon atom，組d也，ecom卯，und1 is 
a chiral molecule (R form). Generally， chiral compounds 叫 ribit也e
se∞nd・ordernon-linear optical (SONLO) response.百1eNLO 
response is also dependent on也eelec仕oniccoぱigurationofせ1e
me也1cen匂:r.百eLIESST iron(Il) compounds e泣ribitedspin 
仕組sition between a paired and an unpaired electronic 
configurations by illunrination c組問此h血，eSONLO response. 
The ∞mpound 2 has also e池ibitedphoto-induced spin仕山ition
behavior. The ligand 3C16 wi血 elongatedsubstituents wぽe
employed to provide仕1erodlike geome仕yand the liquid crysta1 
properties of the compound 2.百1ecompound 2哨 ribitsliquid 
crystal phase in the range 345-400 K.官邸 compoundis a first 
exarnple showing photo-induced spin transition and 
liquid-crystalline properties出血，ecompound. 

2A02: Photo magnetic properties of some iron(III) 

LIESST compounds 

Kawahara， T.， Hay，釘凶， S.， Inouet， K.， Maed且， Y. (Kyushu Univ.， 
IIMS) 

Several iron(ill) LIESST compounds has been reported， until 
now， although LIESST phenomenon is intensively reported for 
iron(II) compounds. Here，血，e iron(田) LIESST compounds 
[Fe(R-pap)2]X were prepared (R = CH3， Cl， and X = CI04， BF4， 
PF6)，組dcountぽ anioneffect阻 dせ1esubstituent group effect were 
investigated in order to make clear也，emechanism of LIESST 
phenomenon for iron(ill) complexes. Generally the correlation of 
也，espin仕ansitiontempera旬お (T1I2)and社記relaxationtem戸rature
a食erillumination九(LIESST)is inverse， the position of each 
compounds in仕1eT c(LIESST)・TlI2diagrarn has been叩 alysedand 
discussed百1erelation between Tc(LIESST)飢 dT1I2 is T c(LIESST) 
=九一0.6T1I2・(in也iscase，九=226.13)，叫1ere也.evalue of九isa 
value of Tc (LIESST) in cas巴 TlI2is O. It is ∞nsidered伽I仕1e
values of To closely relate to白eintぽmolecularcooperativity. 

2A03: Mossbauer spectroscopic study of assembled 

complexes 
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Naka血血la， S.，l Asa，札y./Yamamoto， A/ Oku札 T.2eN-BARD， 
Hirosluma UniV.， "Graduate Schoo1 ofSci.，日roslumaUniV.) 

57Fe Mossbauer spectroscopy was applied to也eはudyof也e
assemb1ed iron comp1exes and the therma1 decompositiol1 
phenomena百leMossbauer par沼田tersrevealed a high-spin Fe" 
自 te.{[Fe(NCS)2但.20)2(bpy)](bPY)}nhas a 1紅geQS value because 
ofFeN402紅rangement.百leQS value decreased by removing watぽ
mo1ecule， suggesting FeN6 arrangement The value increased again 
by removing one bpy， suggesting FeN4S2町叩gementby bridging 
with NCS..官le results support 也e proposed 血.erma1
decomposition.We also syn也esized血es泊illarcomp1exes by 
changing the bridging and NCS. ligands， which were compぽedwi也
{[Fe(NCS)2(H20)2(bpy)](bPY)}n・
Fe・trans-1，2・，bis(4・pyrldy1)ethy1ene-NCScomp1ex showed two ':l_ew 
cηsta1 forms.百letwo forms wぽea1so characterized by o'Fe 
Mossbauer spectroscopy. 

2A04: Variable temperature Mossbauer spectroscopic 

studies on mixed-valence iron dicarboxylic acid 

complexes 

A企oj，D.， Kata伽， M (Graduate Schoo1 of Science， Tokyo 
M位。po1itanUniversity) 

fu a continuation of our study to prepぽ'eoxcトcentぽd 出lUc1ear
lnixed-valence iron diωrboxy1ic acid comp1exes two new 
lnixed-valence comp1exes iron glu国ateand iron su∞inate have 
been ~四戸Ifed and studied by variab1e tempぽa加reMossbauぽ
spectroscopy. fu也isstudy the comp1exes showed a仕appedω
de回，ppedvalence state of high spin Fe(ill)叩 dhigh spin F e(II) 
企'om1iquid nitrogen tempぽatureto r，∞mtem戸rature.Two distinct 
doub1ets∞rrespond to high spin Fe(ill) and Fe(II) were observed 
speci今ingthe slower e1ectron transf1ぽrate也，en也.eMossbauer也ne
sca1e (10.' s) at 1iquid N2 temperature for bo血 thecomp1exes， 
Spectra1 1ine shapes were changed wi白 increasingtemperature 
indica也19仕leexistence of re1axation effect associated with the 
increased in回mo1ecu1are1ectron tr沼lSferrate in the comp1exes. At 
room tempぽatureiron glutarate comp1ex still showed a re1axation 
S戸咋山n.Iron succinate ∞mp1ex showed an averaged doub1et at 
room tem戸m旬rewith sma1l Fe(ill) irnpurity observed as a 
shou1dぽ m出，espectrum. TG・DTAmeasurements suggested也e
pr白enceof solvated wa句rmo1ecu1es inωcomp1exes. 

2A05: Spin-crossover behavior of 2・D iron complexes 

with imidazole-imidazolate bridges 

Iijirna， S.: t，位zuta凶，S.:lkuta， y.，b Oidelnizu， M.，b Matsumoto， N} 
Sunatsuki， Y.，c Ohta， H.，c Kojirna， M.c (、.:ratl.fust. fud. Sci. Technol.， 
~acl. Sci.， Kumamoto Univ.~ "Facl. Sci.， Okayama Univ.) 
Two tYPt!s of 2・Diron ∞mp1exes ~也 irnidazo1e-irnidazo1ate
bridges， [FeIlH3L Mj[FeIlL Me]x叩 d [FeIlH~ Mj[FeInL Me]X2明記
investigated by "Fe Mossbauぽ spectroscopy，where H~Me= 
位is・12-(((2・methy1irni必zoyl-4・y1)me也.y1idene)む凶no)ethy1]出国ne.
[FelfH3LMe][FeIlLMe]x behaved a two-託.epspin transj.tion indicating 
different spin-紅祖母tionteapぽa伽resof也etwo Fe" sites in thωe 
co~p1exes~ [FeIlH~ Mj[FelllL Me]X2 showed a spin-trar預託ionofthe 
Fe" site on e1evat・gthe tempera旬re仕om4.2 K， followed by tht! 
spin-仕arlSitionofFelll site. The temperature dependence ofthe Felll 

site's line shape was based on a“rapi<l_ exchange process" between 
the 1ow-spin and high-spin蜘 tesofFelll. 

2801: Background components of Ge detectors in 
Ogoya Underground Laboratory 

Ham司jirna，Y.， and Komura， K. (LLRL， Kanazawa University) 

From 1995，叫仕a10w background但G)coun也19system has been 
set up at Ogoya underground 1aboratory， OUL (270m watぽ
equivalent) in the old lnining tunnel.百lereare 5 well， 4 p1叩 ar，組d
a coaxial ty戸 Gedetectors with 10w-1eve1 background count-r批，
with high detecωr efficiency， and with pure massive shie1d. Here， 
we propose new BG va1ue normalized in Ge surface 紅巳a
(cpdJcm"G巴)to compぽeBG 1eve1 between different types of Ge 

detectors. fu立usBG value， best one was 5.24おrplanぽ type
detector ，(38cm" x 3cm) and 5.41 for co蹴 ialdetector (93% 
efficiency)血OUL.Anticoincidence system w地 p1asticscintil1ator 
(PS) was匂stedto reduce coslnic-ray (CR) induced ∞Imponents. 
Energy spectra of PS wi血 5cm吐ucknesswere m切 suredat 0 and 
270 mwe. Coincidence count rate of Ge-PS did not de戸ndon 

thickness of PS and也ne.Angu1訂 di血 butionof CR was cos9 or 
cos29 as a function of altitude ang1e of 9. At OUL， BG count rate of 
Ge-PS coincidence events was 0.4cpdJcm2Ge for bo也 planer叩d
coaxial Ge wi也effectivePS solid ang1e of 0.2 SI. 

2802: High resolution simultaneous measurements of 

airborne radionuclides 

Komura， K.， MugunせlaM紅ukandanM， Yamaguchi， Y. (LLRL， 
k・INET.，Kanazawa Univ.) Iiぬ， T.， Moriizumi， J. (Grad. School of 
Eng.， Nagoya Univ.) andMembers of21 Cen知ryCOEGroup

“日gh reso1ution sirnultaneous measurements of airborne 
radionuclides" was conducted to inve託igatehorizontal and vertical 
movl町 lentofair咽 assand aeolian dusts. Rn・222was measured by 
high sensitive radon monitors wi也 onehour of in加vals.O也ぽ
airもorneradionuclides WI釘ecollected on filt釘 paperrnade of qu訂包
fiber at flow rate of 700L加泊 byhigh vo1umeむrsamp1er at 
Tatsunokuchi (Low Leve1 Radioactivity Laboraωry) and Hegra 
lsland 10cated 50 km企'omWajirna in Noto Peninsu1a. The Hegra 
Is1and was chosen as 拙 nplingsite because ar切 ISぽ住町向 small
(1.2 km") and there is no cぽ exceptfew ones for business use. 
Sampling intervals are 1 to 7 days in usual case， and 1・2ho町sat仕le
cases of typhoon and co1d (warm) front passing. Concentrations of 
Pb-21 0姐 dBe-7 were m伺 suredby u1回 10w-backgroundGe 
detectors and PO・210was det回 ninedby 吻>has戸C位0即位yaftぽ
e1ectrodeposition of po10凶umon silver p1ate目 Meteoro1ogica1da匂
(wind speed and direction etc.) was obtained from Ishikawa Pref. 
fust. of Public Hea1th and Noto Branch of Japan Coast Guard 
Outline of the project and pre1inunary results wil1 be presented 
together with fu旬rep1an. 

2803: Radionuclide concentrations in marine 

sediments off Rokkasho 

Ko何i，H.， Gasa， S.， Kamamoto， M.， Mori， M.， Nakayama， T.， 
Nishizawa， K.， K吋i，T.， Iseda， K.， Sluma， S.， Kawamura， H. (Japan 
抽出leScience Founda託on)

Conc阻むationsand inventories of radionuclides e39+241ipu，間Sr，
137Cs組 d210pb開聞)in marine sediment samp1es collec匂dfromoff 
Rokkasho were measured. fuventories of 239+"24Opu and 210pb側聞m
se向~nts w間企om29 to 219 Bq/m2叫 10to 65回q/m2
respective1y. fuventories of也.esenuc1ides on 2由 tionsfii錯rshore 
ぽ'eaw田 about2 times higher出anones on 1and n伺rthe s伺 ar伺.
It is suggested that血ωenuc1ides was supplied from 1and andJor 
ano也ぽ託ationofsea訂ea.Except也ese2 由~tions，it w.ωshownせle
tendency也.atinventories were high on也.enorth side and 10w on the 
south side in the sea area 

2804: Present status of development in analytical 

techniques for safeguards environmental samples 

Usu仇 S.，Watanabe， K.， S北町ai，s.，Mag訂a，M.， Esaka， F.， Kohno， 
N.， Takahωhi， M.， Saito， Y.， Esaka， T.K.， Miyamoto， Y.， Inagawa， J.， 
Yasu必，K.， Lee， c.G， Gunji， H.， Kurosawa， s.， 19uchi， K.， Onodぽa，
T.， Fukuyama， H.， Iclumura， s.， SUZ1氷i，D.， Imai， J.， Chai， J. Y.， 
Doan， T.M. (JAERI) 

Jj坦RIis promo也19a project to establish the environmenta1 
samp1e analysis techniques for the IAEA s仕組併lenedsafeguards 
system.百leconstruction of a clean room 1aboratory (C1ean 
Laboratory for Environmenta1 Ana1ysis and Research:. CLEAR) was 
∞mp1eted in June 2001. At CLEAR， essential techniques for the 
environmenta1 b叫k and伊rtic1eswi戸田mp1eanalysis were 
estab1ished as u1回・位協eanal戸ica1me也od of uranium and 
p1utonium. fu addition， simi1ar b叫kanalysis techniques for hot-cell 
swipe samp1es are a1so being deve10ped at NUCEF. fu Janu紅Y2003， 
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JAERI was qualific;d as a member .of IAEA envir.orunental netw.ork 
analytiω1 labomt.ories. Hence the sec.ond phase .of也epr.oject has 
just started in .order t.o devel.op m.ore advanced tecluuques， which 
aim at叩 alyzingmin.or actinides and fIssi.on pr.oducts as well as 
uramurn阻 dplut.onium. ln ne紅白ture，analysis .of d.omestic and 
IAEA 叩 nples will be started after c.ontrac也19wi也 IAEA官邸
paperd伺lswithぉcentt.opics .on the devel.oped tecluuques f.or bulk， 
particle and h.ot-cell sample analyses， and fu旬reperspecti ves. 

2805: Application of FT-TIMS method to environ-

mental sample analysis for safeguards 

Esaka.， T.K， Esaka.， F.， lnagawa， J.， On.odem， T.， 19uchi， K.， Lee， 
C.G，S武田i，S.，Us吋a，S.， Watanabe， K. (JAERI) 

Sec.ondary i.on mass spec仕.ome句I(S品1S)is c.omm.only used f.or 
the is.ot.ope rati.o analysis of individ田 1ur百niurnparticles in 
safeguards envirorunental samples， however，血.eSItv1S analysis of 
せlep訂ticleswith diametぽsless血.an1同nis difficult due to its 
insu伍cient悶 lsitivity.百leauth.ors investigated the c.ombination .of 
fissi.on trackσT) method and thermal ionizati.on m蹴 spec仕'ometry
(TItv1S) t.o real白血，esensitive detecti.on and isotope mti.o analysis 
of such uranium particles百leswipe samples used f.or this study 
were prep訂'ed企om仕leparticles of NBS U350武釦ぬrdreference 
matぽials.百leparticles on也e鈎mplewere recovered and entrapped 
int.o a tmck detector fum made of poly，ωrb.ona旬.百lefum was 
irradiated with th回 nalneu柱。nsin也eJRR-4 react.or at JAERI， 
where tracks were created by U-235 fIssion企agments.After c.ooling， 
the fIlm was etched wi也 6MNaOH for 8 m血utesat 55"(;.百le
U沼riurnp釘ticlesw釘'esuccessfully f.ound by the .obsぽvationof也e
tracks， and the uranium is.otope mti.os .of血.eindividual伊氏icles
were measured with TItv1S.百leser，聞Iltssuggest the feasibility of 
世leFT-TItv1S method. 

3A01: Synthesis and 237Np Mossbauer Spectra of 

Dioxobis(2，4・pentanedionato)(pyridine) 
neptunium(VI) 
Kawasa阻， T.:.t N蜘da.， M.: Saeki， M.: Ki匂zawa，T.， t Takeda.， 
M.+ C Jpn.AtEn.Res.lnst.， +Fac. Sci. T.oh.o Univ.) 
百lecomplex was synせlesized企.om acet.onitrile solution of 
neptunyl(VI)凶回.teby adding exc四 spyridine and acetylacetone， 
directly， in glove l:lox at r.oom tempem旬re.百lechむact出zati.onwぉ
made by XRD. 23Np Mossbauぽ S戸柑aw，ぽemeasured at 11， 20， 
30 and40 K.百.e16 absorption lines due to qua，合uple姐 dmagnetic
spli組ngwぽeobserved 

3A02: Correlation between thermal annealing 

behavior of radiation defects and tritium release 

behavior in neutrton-irradiated solid tritium 

breeding materials 

Oyaiむu，M.，" Kirnura.， H.，" Kawam.oto， K} Munaka句，K.，c Okada.， 
M.，" Nishikawa.， M.，c Okuno， K." ("Radiochenrical Res. Lab.， Fac. of 
Sciリ Shizuokauniv.， ~es. React.or lnst.， Kyoto univ.，τ)ept of Adv. 
Energy Eng. Sci.， Kyushu ur首v.)

In D-T白sionreact.ors blanket system， h.ot tritium would be 
pr.oduced mainly by the reaction I-i(n，口)T. 百lerefore，it is very 
irnp口氏antt.o interpret the tritium existence states and behavi.or ぬ
es包blishthe tritium recove由19system. Li2Ti03， the sample .of血is
sωdy， is one of candidates for 印刷 tritiurnbreeding materials. 
Annihilation processes .of radiati.on defects induced by neutron 
irradiati.on wぽ'eobsぽvedby m伺nsof ESR (Electron Spin 
Resonance)， because凶tiumrelease processes seem to be correlated 
wiせ1that， from the view of previous武udy.of 0せlers.olid tritium 
breeding ma加ials. Annealing expぽ加lentsindicate也at也ぽeare 
two annihilation pr.ocesses of radiation defects. 百letw.o processes， 
the fast pr'ωess and the sl.ow pr.ocess， seem to have concern with 
li白iurn血 doxygen ditfusion， respectively. When the annihilati.on 
behavi.or of radiati.on defect is c.omp紅edwi也凶tiumrelease 
beha吋or，the sl.ow process， .oxygen ditfusion， hぉ c.oncernwl仕l

tritium release 

3A03: Coordination geometry of tricarbonyl 

technetium(I) complexes with salen type ligands 

Har組.o，A.，Takayama， T.， Se凶le，T.， Kudo， H. (T.ohoku Univ.) 

N.ovelなicarbonyl匂chnetiUlll(I)complexes with salen type 
Schiff base ligands (H2salen and H2dmsalen) and arninephenol 
ligands (H2hben and 見合出ben)were synthesized企.om lig組d
substituti.on reactions .of (Et剖)2[Tc1Ch(CO)3] 百lesec.omplexes 
were characterized by lH N恥1Rand IR spec加 scopies.In lH NMR 
spectrum， signals f.or ethylene and benzene gr.oups of a ligand in也巴
salen complex sh.owed a d.oWllfield shift as well as a change of spin 
multiplicity.百riscomplex showed C=O and C=N sな'etchingbands 
m仕leIR spec飢nn，indica包ng血，eformati.on .of [Tc1(CO)3(Hsalen)]. 
h白iscomplex， the鈍lenligand c.oordinates to the Tc at.om with 
tw.o N atoms and one 0 atom. For H2dmsalen， a technetium 
c.omplex was not formed due probably t.o a stぽichindrance of 
me血ylgroups in coordinati.on ωtechnetium. on the .other hand， 
H2l!ben 叩 d H2ぬ祉lben formed [Tc1(CO)3(I丑lben)] and 
[TC'(CO)3(Hdmhben)]. F.or 民側lben， the ro凶.onof the C-N 
single b.ond can moderate the steric hindrance .of meせlylgroups， 
leadingt.oせleformation .ofthe c.omplex. 

3A04: Structure and d1t-orbital energy of 

Tc" C(z(salen) type complexes 

OMIC田，K.， KODO， R.， TAKAYAMA， T.， SEKINE，主，KUDO，H.
(T.ohoku Univ.) 

Struc旬res組 dredox pr.operties of technetium(IV) complexes 
wi也 salentype Schiff base ligands such as salen， salpn， salbn， 
dcsalen， dmsalen and dbsalen w，ぽ'ee)四ninedX-my crystall.ography 
f.or these ∞mplexes showedせlat血.es巴 complexeswere in an 
oc匂hedral柑ucturewi也twotrans chl.oro ligands血 da tetradentate 
salen ligand. The magnetic moment .of也esec.omplexes m句sured
by the Evans me出.odindica旬dthat the technetiurn w;鎚血性le+4 
.oxidation 由:te with three unparred elec仕.ons. Cyclic 
voltammograms of these complexes showed a reversible 
Tc(IV)汀C(IIl)redox wave.立leredox potential was lower in the 
complex with electr.on donating substituents .or l.ong叫勾11chains in 
せleligand， c.ompぽedwi也せlatin the other. c.omplexes examined 
here 百leresult indicates that也edπ-orbital .of the technetium 
c.omplexes bec.omes higher in energy when electr.on d.onating 
substituents紅ein柱。ducedin the ligand or也eal勾11chain of the 
ligand is el.onga凶.

3A05: A factor governing the formation ratio of syn to 
anti isomers of technetium(V) complexes of PnAO 
liga~ds with benzyl group in bridging alkyl chain 

Takayama， T.， M.orim.ot.o， Y.， Se凶le，T.， Kud.o， H. (T.ohoku Univ.) 

Formation ratios .of明 toan白・ isomersof ni出d.otechnetium(V)
c.omplexes as well as the oxotechnetium(V) complexes .of PnAO 
(3，3，9，9・te回me也yl-4，8-diazaundec飢 .e-2，lO-dione di佃me)
derivatives with a benzyl group were exarnined.百lef.onnation 
ratios between砂羽 andanti isomers .of血.enitridotechnetium(V) 
c.omplexes with substituted PnAO were almost 50 t.o 50，羽制e位le
oxotechnetiurn(V) complexes preferred the anti isomer. A 
stereoselectivity for the f.ormati.on of technetium complex，回 wi也
substituted PnAO depends on吐lesteric repulsion between血e
substituent and the ternrinal ligand.百leformation ratio .of syn to 
anti isomers .of也eni凶d.ocomplexes wi也.outsteric repulsion is 
unity， but the steric repulsion in也.eoxo complexes makes it 
preferable to form the anti is.omer.τ'he difference in the steric effect 
between血em仕idotechnetiurn(V)and ox.otechnetium(V) c.omplexes 
叩sesfrom也ecoぱormati.onof也esix-membered chelate ring出且t
includes a pr.opylene bridge. 

3A06: Evolution of the multitracer production 

technology on the RI beam factory project 
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Enomoto， S.， Haba， H.，国runuma， R.， Igarashi， K.， Yano， Y. 
(RIKEN) 

In 1991， we have established a multitracer technology， which 
enables the simultaneous tracing of a number of elements in various 
biological and chernical systems. 百1ee RIKEN multitracぽ
technology has been successfully . applied to investigators of 
behavior of various elements in the field of bio-trace elements 
research. Recently， we developed也enew RI production system 
such as a gas-jet-coupled m叫titargetsys匂:m，せ1esingle radioisotope 
production system by using the AVF cycloなonand the RI cocktail 
production unit on RIKEN Projωtile Fragments Separator. In白lS
paper， we describe the usefulness of the multitracer technology on 
nextgenぽationfor studies on仕aceelements in animals and plan包.

3A07: Change of concentrations of trace elements in 
pancreatic cell of zinc deficiency mice 

Kinugawa， N.， Ohyama， T.， Ogi， T.， Kaji匂， Y.， No思1chi，M.， 
Suganuma， H.， yi釘laga，M.σac.ofSci.， Shizuoka Univ.) 

百1edi鈎ibutionof various回 ceelements in to pancreatic cell of 
Zn-deficient rnice and control rnice was investigated. Eight-week 
old male rnice ofICR s回 inwぽ巴dividedinto two groups; one was 
fed wi出 Zn-deficientdiets and the oth，釘 withcon住01diets， 
respectively. A丘町也氏eweeks， their pancreata were removed and 
homogenized wi曲 HEPESbuffer. 百1e homogenates were 
sep紅atedinto nucleus， rnitochondria， rnicrosome， and cytosol by 
differentialω:ntrifugation at 1，000xg for 20 min， 9，000xg for 20 
min and 105，000xg for 65 min， successively. Concen回tionsof10
elemen匂， Na， Mg， Cl， Mn Fe， Co， Zn， Se， Br and Rb， in each 
subcelluIar fraction were deterrnined by an in鈎umentalneu仕on
activation analysis. The zinc concentrations in all subcellular 
fractions of Zn-deficient rnice were lower th血栓10seof也.econ仕01
mice. 白1也.e0血ぽ hand，也eCo concentrations in nucleus and 
cytosol仕actionsof Zn-deficient rnice were highぽ也anthose of the 
con位。1mice. 

3A08: Searching for the metal binding factor 
responsible for involved in a variation of concen-

tration of trace elements under the Zn-deficient 

condition 

Ohy叩 a，T.，ゆWatanabe，K.，c Kinugawa， N.，" Yanaga， M.，" Noguchi， 
M.，" Suganuma， H.，" Ishikawa， K.，" 日runuma，R.，o Takahashi， K.，o 
Enomoto， S.b (aFaculty of Science， Shizuoka U出versity，"RIKEN， 
別1RS)

In也iswork， we attempted to analyzeせ1eaffmity between the 
凶 .ceelements and zn binding proteins which induceせ1evariation 
of the concentrations of trace elements under the Zn・deficient
condition. Eight・week old male rni∞ were divided into 
Zn-deficient飢 d∞n位。1groups. After three weeks仕伺旬1ent，血e
supernatant企actionsofせ1eirli vers were di vided into 35企actions
by gel m回.tionchromatography. 百1econcentrations of trace 
elements and the protein amounts血 eachfraction were det即日ned
by ICP・MS組dBCA protein as鈎ymethod， respectively.η1e 
solutions of fractions which have high values of zn concentration I 
protein amount ratio were poured into centrifugal filtぽ tubes，and 
血en， a multitracer solution was added. After血ecentrifugation， 
吐1eradioactivities in filtぽsand fil回.teswere measured by HP Ge 
detectors. 百1eradioactivities of Mn， Zn and Co in futer of 15旧
fraction of Zn-deficient rnice were higherせ1anthose of con仕olones.
百出 indicatesthe e泊stenceof proteins which have a gr巴ataffmity 
to these elements in this企action

3801: Changes of luminescence property from qua同Z
accompanied with thermal treatment in oxidative 

condition 

Yama思1chi，T.，" Tazika， y.，b Hぉhimoto，T.b (aGraduate School of 
Sci. and Technol.， ~üga匂 univ.，Fac. of Sci.， Niigata univ.1) 
Z-cut slice samples of original and annealed quar包， prep紅ed

仕omMadagascan cηstal rock， were obsぽvedwith color center 
image (CCI) and thermolurninescence color image (TLCI) after 
y-ray irradiation.立wasfound from original quar包 slicethat intense 
and weak BTL pat総rnson出e1LCI correspond to the dense and 
light gray color on也eCCI， whereasτ工signals企om氾mealed
q田市 enhancedgreatly也.eirsensitivities in∞mparison with the 
original qu紅包.Concerning the lurninescence sensitizations，血e
di肉ibutionpa伎町lSdue to OH-impurities企om吐1eIR absorption 
spectra gave almost opposite tendency to the color cent釘叩ages
(CCI) and the 1工CIon original slice. A丘erannealing紅白白1ents，
some Li-dependent OH absorption completely disappeared by 
accompanied with enhancing B1L-sensitivities. From res叫.tsofIR 
absorption spec佐久ESRspec仕aand low tempぽatureτ工glowcurves，
OH impurities， including Al・OH， Li dependent OH and H20， 
decreased aftぽ thermal treatrnent. Enhancement of such 
lurninescence signal must be responsible for decr，銘記offf radical， 
formed as a radiolysis product of OH imp町ities.

3802: Influence of some kinds of radiation on 
luminescence prope此yfrom white minerals 

Yawata， T. (Grad田 .teSchool of Science and Technology， Nugata 
University)， Shimizu， N.， Hashimoto， T.ρepむ愉1entof Chemis町，
Niigata University) 

Radiation induced lurninescence phenomena， such as 
th町田lurninescence(1L)， radiolurninescence侭L)組 dso on，出ve
been observed， when quar匂 grains訂.eirradiated with ioniz血g
radiations. Nowadays， the usefulness of TL-dating techniques to 
burnt archaeological materials is widely recognized. Especially red 
血四nolurninescence(R1L) of natural quartz grains is known to 
offer preferable properties for Quaternary dating.An紅揃cialand 
standard radiation source， which sぽvesas a dose-norma1ization to 
m旬ralradiations， is necessary for the det即 ninationof accumulated 
doses using lurninescence m儲 surements.Authors have so白z
proposed也euse of X-ray generator as a standぽdsource instead of 
RI source.百1eX-ray generator e油ibitsseveral excellent properties， 
such as (i) good linear relationship between旬.becurrent and dose 
rate， (ii) wide dynar叫cr，釦geof applicable doses， and (iii) higl吐y
u止formirradiation to sample紅白.In血isstudy， the optinrnl 
irradiated conditions were searched by X-ray spectrometry with 
germanium semiconductor detector， changes of alurninum-absorber 
出ckness to exclude low-energy components，飢d R1L 
measurements using each quartz single gr包nirradiated by也is
X-ray generぽor.Consequently， it was found to attainせ1epreferable 
dosime句/by means of也ealm凶num-absorbぽ over50阿n
thickness. 

3803: Property changes of red thermoluminescence 
(RTL) and red infrared-stimulated luminescence 

(R-IRSL) from feldspars annealed in either 

oxidative or reductive condition 

Mitamura， N.，" Haぬimoto，T.b (aGraduate School of Science and 
Technology， Nugata Universi匂/.， ~aculty of Science， Nugata 
University) 

百1efeldspars紅巳 expectedto be hopeful for luminescence 
dating because most feldspars display a luminescence sigr泌l
brigh防白組伽tfrom quartz. When in丘町dlight was illuminated 
on feldspar slices aftぽ X-rayirradiation， in企紅巳dstimulated 
lurninescence color images (abbreviぽedto IRSL-CI) showed three 
color p副erns，separable into intense greenish yellow， red and faint 
violet portions.百1eproperty changes of R-IRSL and RTL in two 
kinds of feldspar (albi匂釦drnicrocline) grains were investigated by 
applying thermal annealing仕切泊施ntsin oxidative or reductive 
condition for 10h at 600・C，800・Cand 1000・C.In addition to each 
加国nescenωmeasurement，ESR signals rela匂dto Fe (ill) were 
measured百1eannealed sarnple in 0活dativecondition above 800.C 
showed obvious enhancement of R・IRSLand R1L sensitivities， 
coincident with吐1eincreasing ESR signals due to Fe (田)， in 
comp訂isonwith keeping the almost stationary luminescence 
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intl叩 sity企'omoriginal or reduced samples. As a res叫L也e
enhancement in the red ernission regions by oxidative ann旬並19
supports some contributions ofFe江II)in feldspar. 

3804: Development of new infrared stimulated 

luminescence in red-regions (R・IRSL)from feldspar 

for dating of archaeologically burnt materials 

Usuda， H.， (CiTaduate School of Science and Technology， Niigata 
Univ.)， Nはata，Y， Hashimoto， T.， (Faculty of Science， Niigata 
Uni玖)

Radiation induced lurninescence phenomena， such as 
吐1ermolurninesc叩 ce(τエ)and optically stimulated lurninescence 
(OSL)， are known to be etfective in widespread use for 
archaeological and quaternary geological da出 gas well as for a 
retrospective dosime句協同 sedimentlayers and burnt materials. 
Among these lurninescence measurements， the lurninescence 
sensitivity offeldspar is overwhelrningly intense in comparison 明白
血atofq田氏z，although也ぽeis anomalous fa必ngetfect in feldspむ.
h 也issi旬組on，a new detection aimed at far-red (700--800nm) 
emission (血企ared s也nulated lurninescence in red-regions， 
abbreviated ωR-IRSL) has been developed because of ass町出ng
negligible contribution of anomalous fading. For也edetection of 
也isemission， frrstly the best condition of R-IRSL meぉurements
was searched for the sake of reducing the background as lowぉ
possible by making choice of s也nula出gIR-LED， P恥灯， and 
combination of optical filters in也isIRSL-emission system. On the 
basis of the best condition of R-IRSL，血.eprobability of R-IRSL 
da丘ngwas confrrmed企'omdose response curves. 

3805: Radioluminescence 

minerals 

properties 

Fuji也，H." Hashimoto， T.b (aJNC， ~iiga包 Univ.)

from white 

When叩ins:ulatingwhite mineral was exposed to ionizing 
radiation， both electrons and positive holes are sim叫.taneously
created， fixed portion can be甘ap戸ヨias defects in血ecrystalla悦ice.
Subsequently， when the曲目nalor仕1eoptical武田:ulationwas 
applied to high energy levels enough to elevate the elec仕onsωthe
conduction band， the electrons c組 re∞mbinewi血 lurninescent
centers by giving liゆternission.百lUS，thermolurninescence σエ)
阻 doptically s也nulatedlurninescence (OSL) phenomena have been 
utilized to也eradiation-dosimetry. However，也.eselurninescence 
measurements are necess紅Yto a heat and a light sources on the 
s凶nulationstage.白1the othぽ hand， radiolurninescence侭L)
phenomena， which can be observed during血e出adiationwithout 
血.ystimulation sources， attract much attention to bo也せ1e
alternati ve dosimetrγand the elucidation of lurninescence 
mechanism. RL-detection equipment was developed to follow the 
RL-property changes of quar包 samplesduring irradiation，百1e
blue-RL (B・RL)intensity tends to a saturating tendency at the 
exposure也neafter about 100 seconds， subsequently giving slightly 
increasing intensities， while red-RL (R-RL)田町elyshowed linear 
increasing仕'endat least up to 500 seconds. 

3806: Determination of 36C1 in soil environment by 
AMS 

Matsuhiro，工，.Seki， R.，" Nagashlma， Y，"l1紘ahashi，T." Sasa， K.， a 
Miura， T.， b Bessho， K} Matsumura， H} Wang， Q} Ono， S.，. Sueki， 
K.，" Endo， ya (aAMS group ofせ1eU凶versityofTsukuba， ~K) 
Chlorin-36 is a very long half-lived radio-nuclide， TII2 = 
3.01 xl0' ye紅s，and is produced mainly by spallation of heaviぽ
nuclei， principall)' Ar in the a加 osphereby energetic cosrnic ray目As
theo也erorigin， ，0Cl is produced by thermal neutron activation of 
5Cl by nuclear t回 s，and ernission of 36Cl produced in nucl館
reactor. As the natural existence of 36Cl is a ve.ηlow， so accelerator 
mass s戸C仕ometry(AMS) is only available method for measuring 
the nuclide. In the measurement， the 'os isobar causes a significant 
eπor.百1ぽ'efore，the removal of sul釦rcon句rrlInantinせ1esample is 
necessary requested. So， we have developed a very efficient 

procedure for eliminating the sulfur contaminant企omthe s釘nple.A
criticallyaccident occurred on September:..30，_!999 at the facility 
JCO in Tokai・muraRathぽ highratios of 36CU35Cl in soil collected 
m組 d訂ound吐1eJCO facility were measured百1ehigh岱tratio in 
Tokai・murawas about hundred times larger than in Tsukuba. For 
searching the reason， we have measured mtios of 36Cν35Cl in soil 
S包nplescollected in various訂easin Japan. 

3807: AMS measurement of 36CI induced in shielding 

concrete of various accelerator facilities 

Bessho， K.: Matsumura， H.， a Mats叫Uro，b T.， Miura， a T.， Wi釦.g，aQ.，
Masumoto， K.， a Nagashima， Y， b Seki， R.， b Takahashi， T.， b S邸弘K.，
o and Sueki， K. 0 (aKEK， DAMS CiToup， Univ. ofTsukuba) 

百1e∞ncentrationsof 36Cl induced in shielding concrete ofせ1e
various accelerators has been m鎚suredby accelerator mass 
spectrome句. For four kinds of accelerator facilities， SF cyclo凶 n
(CNS， Univ. ofTokyo )， 300 MeVele位 onL町AC( LNS， Tohoku 
Univ. )， 1.3 G芭Velectron synchro位on(Tanashi Branch， KEK ) and 
12 Ge V proton s戸1ChrO位'on( KEK )， the depth profiles of36ClI 35Cl 
ratios in concrete samples n~ar 也ebeぽnlines wereむmlyzed. 百1e
depth profiles of 36O I 35CI紅econsistent with those of the 
ra&oactive concentrations of 152Eu and 60Co， which are fonned by 
出回naln巴:utroncapture r，鎚ctions τ'hese results imply吐1at""'Cl 
formed in shielding concrete of these accelerators is rnainly 
pro血cedby也閉山印刷captureof 35Cl. The maXImum話ClI
;Cl ratio coπesponds to也especific radioactivity of 2xl0・3Bq/g， 
which is not sぽiousfor radioactive waste management in 
recons仕uctionor decommissioning of accelerator faciliti民

3808: Analysis of tritium in shielding concrete of 

various accelerator facilities 

Wang， Q.， Bessho， K.， Masumoω， K.， M油田n町a， H.， Mi町a， T.， 
Shiba匂，工(KEK)

Many radioisotopes are induced in the shielding concrete of 
accelerator facilities by secon必ryneutrons. wrせlInradioisotopes in 
activated concrete， the出iumis difficult to determine be氾auseofits
decay by emitting only low-energy beta-rays.百1eobjective of也IS
study is to establish a rapid， simple and quantiぬtivemethod for 
analyzing tritium in shielding concrete samples of accelerator 
facility. As the usual heating method using an electric furnace is 
time-consurning， we仕iedto use an IR-ぬrnacefor tritium ex仕action.
After being studied on the collection conditions reg訂dinghea:也19
tempぽa加reand hea也19time， tritium in concrete samples for three 
kinds of accelerator facilities were m伺 sured.刀1eth田 nalneu仕on
flux in an accelerator room during operation was es也natedby using 
tritium activity and Li concen回 tiondeterrnined by Atomic 
Absorption Spec仕ometry.Obtained neutron fluxes were a1most 
same as白紙 obtainedby th邑 r巴lationbetween凶Coand Co 
concentration. It was concluded世1attritium was induced by the 
h田 nalneu住onreaction， because the depth profile of tritium in 
concrete was almost same as社副of60Co， 134Cs -and 152Eu. 

POSTER PRESENTATIONS 

1 P01: Basic study of the mass spectrometry using a 

tunable laser 

Ishizu， H.， Nagashima， M.， Goto， S.， Kudo， H. (Fac. of Sci.， Nugata 
Univ，) 

Rapid gas phase sep紅ationshave been applied for the study of 
chemical properties of transactinide elements. However， the 
chemical species involved in gas phase cherni坑ry釘eambiguous 
even for their homologs. A mass spec位ometryusing a tunable la町
is exarnined for the identification of chemical species. In也iswork，
as a basic study for laser ionization， we fabricated an ion detector 
飢 dex釘ninedits performance. 

1 P02: Development of apparatus for preparingα 
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source in on・linechemical separation 

Saito， J.，団rai，T.， Goto， S.， Kudo， H. (Fac. ofSci.， Niigata Univ.) 

In order to prepare也inand uniformαsources for an aqueous 
chemistry of transactinide elements， we cons回 cted叩 app征atusfor 
也ispurpose and examined the possibility of a samp1e preparation 
technique by spraying a liquid samp1e in vacuum.百lecollection 
efficiency under vむiousconditions will be presented. 

1P03: Development of an automated on-Iine chemical 
separation system for single atom chemistry 

Hasegawa， H.，I Tani， y.，l Toyoshima， A.，t Shigekawa， M，l 
Takahω:hi， ~.， 1 Sato， w.，l Yuki， H. 2 Ohts味i，T.，2 Takamiya， K.，3 
Shiba匂， S.，' Shinohara， A.1 (lGrad. School of Sci.， Osaka ui凶R
'Grad. School of Sci.， Tohoku Univ.， "Res. Reactor Inst.， Kyoto 
Univ.) 

We紅einterested in the chemical behavior of short-1ived heavy 
叩.dtrans actinides， which are available in q'田ntitiesof only a few 
atoms at a也nethroughout也eacce1erator on・1ineexperiments. our 
group has designed such sys匂msforせleヰt，!dyand tested repeatedly 
using也.espontaneous fission products of .'.Cf. In也epresent study， 
we have renewed the system to make江applicab1eto more fle氾.b1e
chel凶caltrea位nents.We have also in位。duce.da higl叫ysensitive 
Rl-detection system wi白血 alpha叫detecting1iquid scintil1ation 
counter. Results obtained using the system are to be comp訂edwi世1
the behavior of e1ements in macroscopic quantities so as to provide 
insight into the dependence of the chemical behavior on也.enumber
ofatoms. 

1 P04: Study of behaviors of zirconium tetrachloride 

佃 doxychloride in gas phase using mass spectro-

meter 

Ito， M.， Goto， S.， Kudo， H.σac. ofSci，. Niigata Univ.) 

百lefrrst trans-actinide element Rf (Z = 104) have investigated 
by rapid gas phase seμrations， because i匂 halidesare volatile like 
its homologues zr and Hf. However， the vola仙itybehaviors of世lerr
halides in gas phaseぽ'estill ambiguous， especially under the 
conditions of oxygen contam血ant百lerefore，in this work， zrC~ 
and ZrOCh as Zr∞mpound we民 exarninedin gas ph邸eusmg 
mass spectromet釘。1S).Vaporized samples were仕組sportedto l'v岱
using He gas皿.dvapor pressures wぽ'emeasured as a function of 
tempぽature.

1 P05: Problems of a chlorinating reagent for 

gas-phase chemistry experiments of Rf chloride 

Goto， S.'， Kaneko，工b，Kudo，H.'(明iiga句 Univ.，bJAERI) 

Cぽ'bonte回 chloride，CC~， has b回nused as a chlorinating 
reagent in a gas-phase chemistry experiment for Rf chloride， since it 
is also used industrially叩.dscavenges oxygen which produces a 
nonvolatile oxide and oxide-chloride. In spite of high chlorinating 
efficiency， it is problem也atdecomposed products of CC~ are 
produced and cristalize at low tempぽa旬re.In the present work， we 
identified也eseproducts by a mass spectrometer and discussed the 
influence on the gas-phase chemistry百ledecomposed products 
were produced appreciably at 700-1000 .C and deposited at a 
water-cooled trap. The main component is hexachlorobenzene， 
CoClo (mel出gpoint 230 .C， boiling point 322 .C). Because the 
tempera旬reof gas-chromatograph ∞lurnn is perfomed undぽ
400 .C in the actual chemistry experiment， CoClo may form an 
aerosol and仕組sportnuclei of intぽst.

1P06: Fission Modes Calculated with 3・Dimensional

Langevin Equation 

Ichikawa， T." Asano， T"h Wada， T.，b Oh匂， Mb(8JAE国， ~onan 
Univ.) 

We investigaも.efission modes of 270Sg with 3・dinlensional
Langevin equation and discuss the contribution of the d戸lamical
effect to the fission mode.百lestatic analysis for血efission mode 

by using the potential enぽgysurface is not sufficient to Wlderstand 
the e河克也nental mass-energy dis凶bution. 百le dynamical 
calculation taking account of the shell effect is needed in order to 
understand fission paths. We solve the 3・dimensinalLangevin 
eq田tionnumerically in the potential energy surface including the 
shell correction and compareせlemぉs-energydistribution with the 
experiment From the analysis of our results， we expect the 
existen∞of several modes in也.efission fragments of 270Sg. We 
show the dynamical effect plays叩 importantrole with respectω 
the components of也eas戸田即位icmodewi也10wTKE

1P07: Search for synthesis condition ofHf.・fullerenes

Sueki， K.，' Akiyama， K.，b ~chi， K.， C Katada， M C (aDepartment of 
ChelU.， Univ. of Tsukuba， bJAERl， cGraduate school of Science， 
Tokyo Metro. Univ.) 

The aim of work was s偲rchedfor也emost suitable syn泣lesis
condition of 1笠~fullerenes. It w:筒 ex創凶ned that 也e
me包llofullerenes s戸1世lesis by dc-arc method was pressure 
dependence under the He a也losphぽe.And， it was reported that a 
higher yield of me凶lofullereneswere performed by叩 bonrod 
including purpose metal adding Ni me匂1.It was confirmed也atthe 
yields of回L向ller田.estook飢 influencedue to世leはistenceof Ni 
metal.百ledeterrnination of Hf content of each material (for 
example soot， crude and HPLC仕actionetc.) was pe巾rmedby 
neu仕onactivation analysis. It was success to危ldthe condition 
which get yields of 2・3也nesuntil now. 

1P08: Development of production methods of 

endohedral 133Xe・fullerol

Watanabe， S.，. Ishioka， N. S.，. Kudo， H} Shimomura， H.，c 
M町田latsu， H.，d Kume， T.，8 ("JAE阻， ~ohoku Univ.， "Faculty of 
economics， Shinshu U凶v.，aFaculty ofEducation， Shinshu Univ.) 

Endohe金al13干Xe-fullerolct3:ryce@Coo(OH)x) was syn血esizedby 
addition reaction of hydroxyl groups to endohedral 13:ryce-fullerene 
(13:ryce@Coo) for medical applicationぉ也etherapy for cancer of a 
bone.百le0・dichlorobenzenesolution containing 133Xe@Coo was 
s也redwiせ1te回buty加nmoniumhydroxide as catalyst and KOH 
solution.百leproduct was characterized by IR spectroscopy and 
HPLC. Since the IR spec飢ffilshows a C-O stretching abso甲山nat 
about 1050 cm七恥 formationof fullerol (Coo(OH)x) was 
conflmled. From the HPLC analysis of the product， the formation of 
the 13:ryce@Coo(OH)x was corroborated， shoWing a 町ongcorrelation 
between Coo(OH)x and 13干Xe.From this fact， it was fOUfld白瓜
133Xe@Coo(OH)x could be勾n仕lesizedby the production me血od
described in the presentはudy

1 P09: The new irradiation system for multipurpose 

use in CYRIC at Tohoku Univ. 

Y出i，H." Ohtsuki， T." Shinozuka， T} FujiはM.，b Iwata， 
R. 0 ( aLNS， Toh~ku Univ.， DCYRIC， Tohoku Univ. ) 

An automated包rgettr紅lSportsystem was developed for 
multipurpose use ofせleRl・productionbeam course in Cyclotron 
and Radioisotope Centぽ (CYRIC)at Tohoku U凶versity. A匂rget
C叩 automaticallybe回nsportedbetween出.edraft chamber in the 
hot laboratory and the irradiation site in the end of beam course 1 
wi白血 2minutes.τhe system is opぽatingeffectively in the study 
for nuclear chemistry， nuclear structure， radiopharmacy， hot atom 
chemis町"ch釘gedp紅白leactivation analysis釦 dproduction of 
radioactiveむacers.A heliumサet位ansportsystem was also in託alled
m也.esame be紅ncourse for the study of decay properties in heaviぽ
elelUen包.

1P10: Excitation energy dependence of mass and total 

kinetic energy distributions for the asymmetric 

fission mode in proton-induced fission of uranium 

isotopes 

Nishinaka， 1.， 11釘rikawa，M.1， Goto， S.2， Nishio， K.， Tsukada， K.， 
Asai， M.， Nagame， Y. (JAERl， lUniV. Tokyo， 2Niigata Univ.) 
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Velocities of企agmentpairs in the 10 -13 MeV ptoton・induced
fission of """u and 訓 Uwere meぉuredby a double t出le-。ιflight
detection tω加問ue.Primary fragment mass組 dtotal kinetic energy 
were derived企om臥eobsぽvedvelocities. In the as戸田町tricfission 
mode，せleyield at A ""' 130 is enriched compぽedwi也伽tatA-
140・ 145as excitation energy increases. Noせleoryis related to 
observed excitation enぽgydependenω.百lefragments with A ""' 

130阻 dA ""' 140 -145 correspond to吐lespherica1 shells of Z = 
50 and N = 82 and the deforrned shell ofN = 86・88，respectivelμ 
In view of shell structure of仕agmentsas well as fissioning nuclei， 
we will discuss也emechanism of excitation energy dependence of 
mass and total kinetic energy di詑ibutionsin the as戸羽田凶cfission 
mode， comparing data for various fissioning systems 

1 P11: Charge distributions of fragments in 

heavy-ion-induced fission 

Nishin本a，I.， TI紅Ukawa，M.1， Sueki， K 2， Nagame， Y. (JAERI， IUniV. 
Tokyo， "Univ. TSl本uba)

zcharge dis仕ibutionsof secondary fission fragments in the 160 + 
ωBi reaction were deduced企'omせlerelations between the 
independent or cumulative yields determined radiochemically and 
血，emass yields ob匂血edby measuring也ne-of-flightand kinetic 
energy of企agments.百lemost probable atomic number in an 
isobaric chain wぉ derived企om血eexperimentally det町 nined
yields of se∞ndary企agments.AsSllming ch出-gedis仕ibutionsof 
prirnぽy仕agmentsto obey the minimum potentia1 energy (MPE) 
hypothesis or血，eunchanged charge dis凶，bution(UCD) one，也e
most probable atomic number and the mass number of secondary 
仕agmentsgive the most probable mass numbぽ飢d也eaverage 
number of emitted neutrons for the corresponding prirnary 
企agments.Comparing dぽivedd巳pendenceof neutron mu1tiplicity 
on企agmentmωsfor the MPE and UCD hypotheses wi也 thosein 
other symmetric fission of pre- and light-ac也udes，charge 
di抑ibutionsof primary企agmentsc叩 bemore rlωsonably 
explained by也，eMPEhypo血esisra血erth岨仕leUCDone. 

1 P12: Measurement of production cross sections for 

12 GeV proton reaction with Hg， Pb， Bi targets used 
as spaIlation neutron source 
Numajiri， M.，Miura， T.， S田味i， T. (Radiation Sci. Center， High 
Energy Accelerator Res.仁>rganization)，Kondo， K. (Applied Res. 
Lab.， High Energy Accelerator Res.白gar也ation)

Irradiation experiments WIぽeperfoロnedin order to investigate the 
production cross-sections of residual nuclei by proton induced 
reactions at KEK proton 可制:hrotron facility. Production 
cross-sections in Hg， Pb， Bi targets， which will be used as spa11ation 
neutron sources， WぽemeaSllfed by g釘nma・rayspectroscopy.τne 
present da匂紅ecompared wi血血，eprevious results for other heavy 
elements. 

1P13: Development of a new target system for online 

producing multitracer 

Yatsukawa， M.，" Kasamatsu， Y.，" Kikunaga， H.，b Kinoshita， N.，b 
Shibusawa， S.，o Hashimoto， T.，b Arai， 11.，0 Ninomiya， K.， " 
Yokoyama， A.，o Sato， W.， " 11はallashi，N.，. Shibata， S.，" Shinohara.， 
A. a (aGrad. School of Sci.， Osaka Univ.ゾGrad.School of Natural 
Sci. and Tech.， Kanazawa Univ.; "Faculty of Sci.， Kanazawa Univ.; 
'National Inst. ofRadiological Sci.) 
A multitracer technique enables usωtrace sirnultaneously a 
number of elements in various biological and chemica1 systems. A 
heavy ion reaction in the interrnediate e悶 gyregion is useful for 
producing multitracer elements. For widぽ application，we have 
designed a special irradiation apparatus， by which the recoil 
products釘edirectly in仕oducedinto liquid and then transported in a 
tube from the irradiation chamber to a liquid reservoir placed in 
front of a Ge-detector. Irradiation expぽirnentswere perforrned wi曲
目MAC(Heavy Ion Medica1 Accelerator in Chiba) at NIRS 
(National Institute ofRadiological Sciences). We used Nb-foil as a 

target，組dwater， pH5 and pH3 acetic acid were tested as catchぽ
solvent. After irradiation， some radioisotopes were detected inせle
catchers. We comp釘edtheir yields of recoil produc匂企'omせle
凶-gets.

1 P14: Liquid-Iiquid microbatch extraction system for 
short-lived radionuclide chemistry 

Sas誌i，T.，" Takarniya， K.，b Shibata， s} Moriyむna，H. a ("Dept. Nucl. 
Technol.， Kyoto Univ.， ~es. React. Inst.， Kyoto Univ.) 
百leliquid-liquid microbatch e油 actionsystem was developed 
for the chemica1 research of short-lived radionuclides， such as heavy 
ac白udes.百leequipment is composed of three sirnple叙 traction
cells for phase mixing， phぉesep征ation，叩dsolvent ∞llection wi血
也，eusage of severa1 dozen microliters. Extraction could be 
comple句din a single operation las也19only a minute， from solvent 
ex回，ctionto prep紅出onfor a1pha-or ganlffia-ray spec仕ometry.In 
order to eva1uate也eapplicability of血，esystem， the extraction of 
uranium by仕ibutylphosphate口13P)w~ inve~gated. An aqueo凶
phぉeof20μL containing 10・!mol dm-3 Uor in 4 M 1王NOlwas 
shaken vigorously wi也 20to 80 ~ of dodeωm・30%TBP 
pre・saturatedwith 1丑m3in the mixing cell. While也eapparent 
extractability of uranium achieved over 97% independent of the 
volume of orgむucphase， the total recovery decreased when the 
volume of orgar叫cphase decr，伺sed.Each volume of the loss of 
organic phase也unersedby the membrane and the handling loss， e.g. 
volatilization， was estimated to be 6.3土 0.9and 0.8土 1.4μL，
respectively. 

1P15: Development of gas jet tr佃 spo此 systemusing 

dry ice powder 

珠山ya，K./M制，be，K.，2 Shibata， S.I eRes. Reactor Inst.， Kyoto 
Univ.， "Fac叫tyofEngineering， Kyoto Univ.) 

A gas jet位置lSportsystl叩 1for recoiled atoms using dry ice 
powdぽ wasdeveloped.百letransport血gefliciency of也issystem 
was m'伺 sured凶 ings阿国eous-fission products oe

s2Cf (200 
kBq). 官官 C~ siphon cylinder，せleF.p. chamber (泊三Cfsoぽce
inside)， and the collection chamber were connected by plastic tubes. 
町yice powder flowed wi血 CO2gas caught fission products and 
was transported to the collection chamber. 百letranspo凶ng
efliciency was 41 %.百leexperiment wi也 non-siphoncylinder 
instead of CO2 siphon cylinder was a1so carried out in order to 
∞n危mせleeffect of dry ice powder.百leefliciency of也issystem 
was 7%， and the effect of dry ice powder was confirrned. 

1P16: Observation of the disintegration of the ultra 

low-Iying isomer Zl9mTh 

Kasむnat凱1， y.，1 Kikunaga， H.，2 Takarniya， K.，3 Mitsugashira， T.，4 
Nak紅ushi， T.，5 Ohts味i，16Y味i，R/ Sato， W.，I TI誌allashi，N.，I 
Yokoyama， A.，5 yi包nana，H} Ohkubo， y./ 1弘ra，M.，4 Kirnura， R，I 
Iwasaki， M，I Nip.o凶ya，K.，I Ya包ukawa，M.，I Tani， y.，1 臨時awa，
H.，I Shibaは~.，3_'Kawase， y./ Shinoh紅a，A.1 (IGrad. School Sci.， 
Osaka Univ.， 2Grad. School Nat. Sci. Tech.， Kanazawa Univ.， ~es. 
Reactor Inst.， Kyoto Univ.，吋neOarai-branch， Inst. MatぽialsR岱.，
Tohoku Univ.，ミFacultySci.， Kanazawa Univ.， ~ab. Nucl. Sci.， 
Grad School Sci.， Tohoku Univ.) 

A Low-lying isomer 229mTh is expected to have a unique 
property也atせledecay process varies depending on its chemical 
state; it could be a good叩吋ectofせ1巴investigationof an elec仕on
bridge mechanism.We have tried to produce 229mTh by various 
nuclear reactions such as 22gRa(n，Yi2~a， 23吋五(y，n)229Th， 
232百1(y，p2ni29Ac， 230百1(p，di29百1and 232Th(p，p3n)229Th. Photon 

measurements叩 dα-particlemeasurements have been performed to 
investigate也edecay property of 229m百l.Inせlepresent work， we 
report血er凶叫tsof the measurements with a newly developed 
photon meωurem~nt system as well as those of the α-p紅白le
measurements for 山田Th.

1P17: Measurements of electronic X rays correlated 
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with pionic X rays 

Nin.omiya， K.， Kasamatsu， Y.， G.ot.o， K.， Kikunaga， H.， Slugekawa， 
M.， Kin.osluta， N.， Tani， Y.， Hasegawa， H.， Yatsukawa， M.， Sat.o， w.， 
Takむniya，K.， Mats山nura，H.， Y.ok.oy釘na，A.， Sueki， K.， H釘najimaヲ
Y.，Mi町a，T.， Slun.ohara， A. (Grad. Sch.o.ol Sci.， Os出 U町、Grad.
Sch.o.ol Natura1 Sci.， Kanazawa Univ.， Res. React.or Inst， Ky.ot.o 
Univ.， Res. Center Radiati.on， KEK， Faculty Sci.， Kanazawa Univ.， 
Dept Chern.， Univ. Tsukuba， LLRL， Inst. Nature and Env. Techn.o1.， 
Kanazawa Univ.) 

In the previ.ous studies， the LMM rn.odel .of血.epi.on cap旬re
pr.ocess was devel.oped by the experirnenta1 facts based .on the 
rneasurernen.匂.ofpi.onic X rays and neutra1 pi.on decays. We are 
a血血gat investiga出g血emicr.osc.opic and d戸四回cpr.ocess .of the 
pi.on capture by exarnining the state .of at.orns .or rn.olecules during 
the pi.onic cascade. F.or血ispurp.ose， we rneasured the elecなonicX 
rays c.oπelated wi也pi.onicX rays.百1eexpぽimen包areperf.oロned
at也e pi・mu・ch紅mel .of KEK-PS. We c.onstructed a new 
rneasurernent system.官邸 app紅司郎swas impr.oved f.or efficient 
rneas.ぽ巴rnen包.ofc.orrela匂devents. We used Zn， M.o and Sn rneta1s 
叩d也eir.oxides as也.etargets， and exarnined c.orrelati.on between 
electr.onic and pi.onic X rays. 

1 P18: Measurement of hyperfine field in mavicyanin 

by perturbed angular correlation ofγ-rays 

Haslurn.ot.o， T.1， Y.ok.oyむna，A. 2， Kata.oka， K. 2， Takata， M. 1， Ohkub.o， 
Y・(Grad田 teSch.o.ol .ofNatural Science and Techn.ol.ogy， Kanazawa 
Univ.~， De戸池田nt.of Che出向y，Fa叫 .ty.of Science， Kan位awa
Univ.・，Research React.or Institute， Ky.ot.o Univ.・)

Measurernent .of perturbed angulぽc.orrelati.on.ofy-rays (PAC) is 
unique rneth.od t.o investigate a hyperfme field in a rn.olecu1e in 
s.oluti.on based .on nuclear electric qua的 p.oleinteracti.on. T:出 ng
advantage .of也erne吐1.od，it is intぽ白血gt.o rne路町巴也ehypenme 
field at a rnetal site .of bi.ol.ogica1 rn.olecule in an aque.ous s.oluti.onぉ
白ncti.oningin life. In出isstudy， the struc旬re.of rneta1 siもe.of 
Mavicy釘出1， a pr.otein rn.olecule with a si匂 .of c.opper， wお
inveはigatedby using姐me-differentia1pぽturbedangular c.orrelati.on 
.of y-rays .of 117Cd.百1e也nedependences .of ∞incidence c.ounts .of 
吐1e90・344keV cascade y rays f.or the sarnple c.ontaining 117Cd were 
taken using a rneasurernent systern c.onsisting .of standard fast-sl.ow 
electr.onic rnodules and f.our BaF2 scinti11ati.on detect.ors. C.ompared 
wi血性1eelectric field gradient rep.orted .on Stellacyanin， which has a 
rn.olecu1e structure simil紅 t.oMavicy白血，血巴.obtainedres叫包 m
this study seern t.o be reas.onable. 

1P19: TDPAC and Mossbauer spectroscopic studies 

on Fe/Mo multilayers 

Murak釘ni，Y.，' Ohkub.o， y.，b S法制.ot.o， Y.: Fuse， D.，c 白1.0，
T.，C Kita.o，S.，T Set.o， M.，b Taniga厄，M，bSait.o， T.，d NぉU，S.，c 
Kawase， Y. b (a Grad. Sch. Sci.， Ky.ot.o Univ. ~ω. React.or Inst.， 
Ky.ot.o Univ. cGrad. Sch. Eng. Sci.， Osaka Univ. aRadi.ois.ot.ope Res. 
Center， Osaka Univ.) 

Kn.owledge .of the鈎ucture釦 d血.ernagnetic pr.operties at the 
interface .of artificial rnagnetic rnultilayers is very imp.ortant f.or 
undぽはanding interlayer exchange c.oupling and giant 
rnagnet.oresi泣組問 (GMR).of也ernultilayers 百出也ne，we 
perf.ormed 57Fe-Mossbauぽ and99Tc_TDPAC rneasurernents .on 
FelM.o rnu1tilayers. Mossbauer spectr.osc.opy and TDPAC紅ekn.own
t.o be p.ower合.utechniques f.or investigating the l.ocal electr.onic 
states .of rnateria1s出r.ough世1ehypenme intぽacti.onpぽむnetersf.or 
pr.obe nuc1ei. Mossbauer spec仕• .osc.opy飢 dTDPAC were used t.o 
rneasure the l.ocal rnagnetic field in the Fe layers and in仕1eM.o 
layers .of Fe/M.o， respectively.百1eresults sh.ow that the rnagnetic 
struc旬rein Fe and M.o layers varies wi白血eM.o layer血ickness
We c.onsidぽ thatthe variati.on reflects血.einterlayer c.oupling 
between tw.o Fe layers. 

1P20: PAC studies on 11lCd and 117In in pyrochlore 

CdzNbzO， 

Ohkub.o， Y. (Res. React.or Inst.， Ky.ot.o Univ.)， Murak釘凶，Y. (Grad目
Sch.o.ol Sci.， Ky.ot.o Univ.)， Sait.o，主(Radi.ois.ot.opeRes. Center， 
Osaka UnivふY.ok.oyarnaA.(Fac. Sci.， Kanazawa Univ.) 
百1enuc1eぽ-electric・q国企up.oleintぽacti.onsat lllCd and 117In 
nuc1ei arising企"Orn11lmCd阻 d117Cd， respectively， chemically 
intr.oduced in pyr.ochI.ore feπ.oelectric Cd2Nb207 (Tc = 196 K) WIぽe
studied at 77， 290， and 1073 K， using time-differentia1 
perturbed叩gu1紅・c.orrelati.onσ'AC)technique. At ternperatures 
ab.ove Tc， there is .one type .of Cd sites. H.owever， at 77 K (bel.ow Tc) 
也ぽ邑釘.etw.o types .of Cd sites百lerati.o .of the electric qua命up.ole
企equency.of 117In t.o that .of I11Cd is an.ornal.ously deviated企.ornthe 
value expected企.ornthe purely-i.onic In and Cd i.ons. 

1 P21: Development of neutron in-beam Mossbauer 

spectroscopy 

Kub.o， M K.a， K.obayaslli， y'b， Sait.o， r， Yarnada， y'c Sakai， y'd， 
f ;，~~'~ ~~b-~;?L~~ _ -，-;-e 

Sh吋i，H!， Y.onezawa; C.r， M~tsue， H.f， Sat.o， w.b， Nakada， M.f(aICU， 
Trui<EN， C、Sci.U印恥Jn肌l
'JAERI) ) 

We have been devel.oping a neu仕.on in-beむnMossbauer 
sp巴Cな"Osc.opyby using therrna1 and c.old neu仕.onbearns at the 
research react.or成長3M in Jj喧RI. In-be紅n Mossbau釘
spec位。me句Iis a pr.omising t.o.ol f.or detecti.on and characterizati.on 
.of回 ceex.otic chernical species pr.oduced via i.on imp!antati.on 
皿dぽspecia1c.onditi.ons suchωl.owternpぽature，lugh press町e，etc. 
We se!ected血e吋e(n，yi7Fereacti.on f.or the frrst candidate and 
succeeded in .obtaining Mossbauer spectra .of pure ir.on and sta出1岱 S
st鎚 1by using a伊国lelplate ava1anche c.ounter (PPAC). In .ordぽ
t.o apply也isrne血odt.o vari.ous chemical c.ornp.ounds c.ontaining less 
ir.on， we need impr.oveせlesigna1 t.o n.oise rati.o也atis n.ot 
satisfactory s.o far. We installed a Li rne凶 neutr.onguard and a 
specia11y rnade Pb slueld and are p加mingt.o reduce the size .of the 
PPAC inside wluch lugh energy gむnrna・.raysc.ould produce n.oise 
electr.ons. 

1P22: 恥1ossbauer spectroscopy of 133Cs using 

133XかimplantedC60 and C，o fullerenes 
Mur沼田tsu， H." Slurn.ornura， H.，' Watanabe， S.，T Islu.oka， N.S.，b 
Kurne， T.o (aSlunshu Univ.， oJAERI) 

131Tle Mbssballer emission s戸ctrahave been rn巴asuredusing 
3Xe-implanted C60 and C70 fullerenes. Fulleren巴句rgets，wluch 
were prepared by vac.~urn evap.orati.on .of C60 .or C70 .on a Ni f.oil， 
were b.ornbarded by 13~e i.ons wi也kineticenergies .of 30・38keV 
by using an electr.ornagnetic is.ot.ope sepぽat.orat d.oses raging fr.orn 
1 X 1012 t.o 1 X 1014 crn久 τherneasurernents .of M凸ssbauぽeffect
in 133Cs were carried .out at 4.2K by using tw.o different types .of 
sarnple，“おimpl組 .ted"right after the impl叩匂ti.onand an ins.oluble 
p.orti.on aftぽthediss.oluti.on .of血.etarget in 0・dichI.orobenzene
官leabs.orpti.on intensities f.or b.oth samples were extrernely srnall， 
wluch rneans也at，the rec.oilless fracti.ons in b.o吐1Sむnplessh.ould 
have extrernely srnall va1ues and imp1anted at.orns w.ould be b.ound 
t.o也ela凶cewith c.onsid釘ablyweak f.orces .or have en.ough space t.o 
vibrate with a large scale. B.oth is.orner slufts were close t.o the 
value .of +0.05 rnrnIs (w.工t.CsCl abs(J_~ber) in s.orne c.ornp.ounds such 
as CsMnF 3， wluch ∞rresp.onds t.o "'Cs in a site叩出 thel.owest 
electr.on density .observed up t.o n.ow in叩y1"CS Mossbauぽ
m鎚 surernent， where Cs is c.onsidぽedt.o be in血巴5i5p66s0electr.on 
c.onfigurati.on 

1 P23: Synthesis and photo magnetic properties for UV， 
Vis or IR-driven spin transition compounds 
Slugey.oslu， Y.，' Hyむni，S.，. In.oue， K.，b Maeda， y'，'(aKyushu Univ.， 
u別 S)

百le Fe(II) c.ornp.ounds [Fe(aza)2(NCS)2J (1) 阻 d
[Fe(sty)2(NCS)2J (2) have been syn血esized飢 d也町 rnagnetic
susceptibilities have been rneasured. C.ornp.ounds 1侃d2紅巳
spin-cr.oss.over c.ornp.ounds wi也spintransiti.on ternpera印reT1I2 = 
180 K (f.or c.ornp.ound 1)血 dT112 = 210 K(おrc.ornp.ound 2)， and d.o 
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not show a hysteresis loops aroood the spin transitiori匂mperature.
百le magnetic susωptibilities and Mossbauぽ spec仕a after 
iIlumination at 550 nm prove血atcompoood 1 exhibits the LIESST 
effect. Compoood 2 also exhibits the LIESST effect aft，ぽ
iIlumination at 550 nm and even at 800 nm.百leligands aza and sty 
m世lecompooods 1 and 2 have photo-isomerization moieties and 
釘 e expected to 0∞u 血eLD・LISC (Light-Driven Ligand 
Isomerization Spin Change).百leeffect of iIlumination at 350 nm 
has been measured for血ecompooods l-PMMA and 2-PMMA 
diluted in polymer matrix r:t"岱1A(poly methyl me也acrylate).

1 P24: Mossbauer spectroscopic study of 

lanthanoid-iron complex 

Matsumoto， K.， Ka包札M.(Graduate School Science， Tokyo 
Metropolitan Univercity) 

We have reported Mossbauer spectroscopic studies of 
Ln[Fe(CN)6] . nH20 (Ln=La.・Lu) and也eircomplexes wi白
1，8・Naph白戸idine ， 2，2' -Bip同dyl ， 1，10-Phenan白roline and 
2，2';6'2"-Terpyridine. In也is嗣 dy，wepre戸rednew complex by 
using La(phen)2CI3 . Na3[Fe(CN)~]' nH20 (L= n・Buty加国ne， 
n・Octylarnine)as a s匂rtingmatぽial.百leob包inedcomplex were 
characteried by m伺 nsofMossbauer spectroscopy . 

1 P25: Mossbauer spectroscopic studies of hexacyano・

ferrate(III) complexes [Cu(L)h[Fe(CN)6h"nH20 
SUZI水i，N.， Kata札 M.(Graduate School of Science， Tokyo 
MeなopolitanUniv.) 

Some complexes of the type [Cu(L)h[Fe(CN)6h・nH20
(L=eせlylendi釘凶ne(en)[I，2]， diethylentri紅nine(dien)[3]， 
2，2' -bipyrid血ゆpy)[4]，2，2'札
pr'印e伊red叩 dcぬh釘司ι.ct出Zおedb句'yml伺n邸s0ぱfXRD， TG-DTA and 
Mossbauer 叩ec柱。scopy. Mossbauer parameters at room 
temperature， isomer shift (IS) and quadrupole spli枇叫 (QS)w悶
・0.10-0.14mms" and 0.48-{).74 mms" ，res戸ctively.百leQS value 
of [5] were 1.41mms".百levalue of ISぽetypical low spinぽate
iron(皿).百levalue of QS for [5] is contributed to lowering 
symmetry ofFe(皿)site. 

1 P26: Mossbauer spectra of iron complexes of 

tetI油 ydroxy・1，4-benzoquinone
Tooyama， Y.， M山uoka，N.， Fujii， S.， Sak札 H.(Fac.of Sci 叩 d
Eng.， Konan Univ.) 

Iron complexes of tetI油ydroxy-l，4・be回 oquinone were 
characterized from Mossbauぽ飢dlR spec仕a， and XRD pa世間lS.
Interestingl y，位lecomplex p関戸red企omiron(II) sulfate indicates 
也.esame Mossbauぽ spectrumas one pre伊良dfrom iron(III) sulfate， 
consisting of iron(II) and iron(III) species. Furthermore，社leXRD
pa投開lSand lR spectra for bo也 complexesresemble each other. 
Tetrahydroxy-l，4・benzoquinoneacts likely as reductant at high 
temperature， as well as 2，5・dichloro-3，6・dihydroxy-l，4・be回 0・
qumone. 

1P27: Mossbauer spectra of the dinucIear iron 
complexes 討th the bridging dihydroxybenzo圃

quinone Iigand 
Matsuoka， N.， Tooyama， Y.， Fujii， S.， Sakai， R (Fac.of Sci. and 
Eng.， Konan Univ.) 

Dinucl切r bipyridil・iron complexes with the bridging 
dihydroxybenzoquinone ligand were prep紅ed阻dcharactぽ包d
from Mossbauer， ESR and lR spec回， and XRD pa'抗ems百leiron 
content is analyzed to be 12.7% by using the atomIc absorption 
spec仕oscopy， suggesting the complex to be the formula 
[Fe2(bpy)4(DHBQ)].百leMossbauer spectrum indicates血at血E
iron ions紅'edivalent low spin由.tein the complex.百lecomplex 
exhibits the s仕ongESR signal n回rg=2血 thesolid state， due 
probably to也ebridg血g(DHBQ)甘ivalent叩 on.

1 P28: 121Sb Mossbauer spectra for some org阻 0-

metalIic complexes having ZintI anion 
Kitad泊， K.， Takahashi， M.， Takeda， M. (Dep紅白lentof CheIIUstry， 
Faculty ofScience， Toho Univ.) 
I2lSb Mossbauer spectra for [Sb7]3-， [Sb7M(CO)3]3-(M = Cr， 
Mo)， [Sb7Ni3(CO)3]'>-were measured at 12 K. Two antimony sites 
紅eobserved in all compooods.百levalues of isol!ler shift (0)， 
relative to InSb， indicate血atthe electrons in出eSb7'>-訂eslightly 
delocalized over血eSbl'倒的n(0 = -2.56， -2.57， -2.77 and-2.02 
mm S-I， respectively).百lenegative values of e2qQ were obs~ed 
for Sb sites伽 tcoordinate to transition meta1 in [Sb7阿CO)3j"-似
= Cr， Mo)， while corresponding Sb site in non-coordinate Sb/" 
showed rather large positive e'qQ values官邸 suggests也atsome 
elec位。nswere 仕組sferred仕omSb atom to M atom in the 
organometallic compooods.τ'he Mossbauer parむneters for 
[Sb7Nh(CO)3r are much different 企um those of othぽ
organometaIlic compooods due to仕ler.切rrangementof Sb atoms in 
Sb73-unit. 

1 P29: 99Ru Mossbauer spectroscopic studies of 

CaRU03 
Kobayashi， Y.， Okada，工，Haba， H.， Jimbo， S.I， Tani思lchi，T.1， Noro， 
y'
2， Nagata， y'1 (RIKEN， 1College of Science and Engineering， 
AoyamaG北uinUniversity， 2Kawazoe Future Technology) 

T四 laryruthenates， MRU03 (M = Sr and Ca)， have nearly cubic 
叩 dslightly distor凶 cubicperovskite s似lcture，respecti vel y. 
Al也oughbo也 ruthenatesshow meta1-1ike conductivity，也eir
magnetic behavior訂巴 quitedifferent: SrRu03 is well-known to be 
ani也er紅Jtferromagnetic metal wi由也eCurie tempぽa加reTc-
160 K， where郎社lemagnetic groood state of CaRU03 is more 
con仕oversial. Recent papeぉ have suggested せlat magnetic 
properties of CaRU03 are exchange enhanced p紅amagnetic，
antiferromagnetic， weak ferromagnetic， and/or a spin-glass type. In 
出ispaper， we prepared single cηs匂Isof CaRU03 grown by the flux 
methocl using CaC[z as a flux， and measured 9京uMossbauぽ
spectroscopy of出e凶mples.百lemagnetic groood s匂.teof CaRuU) 
will be discussed compared toせlemagnetic prope向rofSrRu03・

1 P30: Photoinduced magnetization for cyano・bridged

3d・4fheteI・o・bimetalIicassembly 
Einaga， y.: Li， G・M.:Akitsu， T." Sato， O.b ("Keio Univ.， ~ST) 
Photo-induc巴dmagnetic and/or optical properties have attracted 
much attention since photo-con位。1of也emagnetic and optical 
properties remains a challenging topic for matぽialscience in view 
of the possible implementation in optical and memory devices. 1t is 
noted白血talmost all previous reports were focused on Prussian blue 
組 aloguesor tI斑lsitionme匂1complexes. However， 1t is difficult for 
Prussian blue ar凶10伊esto be crystaIl包edso仕lat仕leproposed 
structures could notbe verified by X-ray crystallographic analysis. 
In con仕ast，various cyano・.bridged 3d-4f hetero-bimeta1lic 
assemblies have been synthesized and structurally characterized 
企ivenby the interesting in mulecular magn巴tismrecently. Keeping 
也esinillarities of the two types of complexes in mindヲwestudied 
也eeffects of magnetic properties by light s也n叫ationon the 
cy叩 0・bridged3d-4f hetero-bimetallic assemblies. As a result， a 
significant photoinduced magne也油on was obsぽved for 
Nd(DMF)4(H20)3(μ-CN)Fe(CN)s・日o(DMF = N， N-dimeせlyl咽
formarnide) (1) in a given range uftemperature. 

1 P31: The chemical states of heavy metaIs in estuarine 

and tideland sediments 

Kataoka， M." Matsuo， M.b (aGrad田 teSchool of Sci.，立leUniv. of 
Tokyo， bGraduate School ofArts and Sci.， The Univ. ofTokyo) 

We collected sediments vertically 血 Yatsutideland and 
Arakawa-river， whichむelocated at the east p紅tof Tokyo. Yatsu 
tideland was selected as a non-polluted征伐andArakawa-river was 
assumed to be polluted wi白血巴humanactivitiω. Chemical states of 
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rron were mve試igatedby Mossbauぽ spec位。scopy. In the vertiωl 
distribution of iron speci民 m鉱山lumpyrite distribution was found 
in the middle layer. 百ledistribution of pyrite was similar in the 
bo白訂伺s，sugges也19that pyrite formation in the sediment is not 
affected by組出ropogeniceffects. Chemical由国 ofm叩 g叩 ese
and zinc in the sediments were investigated by X-ray absorption 
血lestructure (XAFS). From the shape of each m阻 ganesespectrum， 
MnS was es也natedto be rich in the surface layer. Zinc e氾stedas 
divalent components in all layers. However，也e∞unteranion 
changed from 0 to S wi出 increasingdepth. Thus，せledistribution 
patt田 1of sulfides in the sediments wぉ differentaccording to the 
difference of吐leheavy metals ofせles叫fides.

1 P32: Carbon-implanted polyethylene studied by a 
pulsed slow-positron beam 

Djourelov， ~へ SUZ\氷i，T.'， He， C.QへIto，y'b， H紅nada，E:， Kondo 
K~ a (aKEK， ~CNT， '1n託.for Environm田.talSci田.ces)
τb.e pulsed slow-positron beam technique was applied toぽudy
血.estructural changes in ul回.-highmoleculぽ'-weightpolyethylene 
a食ercarbon irnplan匂.tionat白reeimplantation doses目τb.einfluence 
of additional ganuna-irradiation on the sample's struc旬rewas 
S旬.died.Aせrree-layermodel was used in ordぽ世leexper立n四位l
results to be explained. An increase in the number of pores and a 
decrease in their sizes were obsぽvedfor a subsurface layer. A 
low同porositylayer next to the subsurface layer was detected百le
position of the former， at the lowest carbon concentration， was in 
good agreement wi出社lecalculated one by TRIM. Inせlecase of 
higher C8Iもon concen回.tions significant discrepancy of也e
positions was observed. 

1 P33: Coincidence Doppler broadening spectroscopy 
(CDBS) in bydro-carbon 

Suz味ir， Djourelov N目a，1to Y.人KondoK.a， Ito y.b (哲也K，
~CNT) 
Positron annihilation (PA) has been used widely to study 
electronic血1esin various field: Physics， Engineering， Chemus句-
h 出isresearch， PA was applied to由 dyPA in Hydro-Carbon. 
Coincidence Doppler broadening spectroscopy (CDBS)， which u鈴S
two Ge detectors， can improve SN ratio by也reeorders of 
magnitude. In白isway， PA wiせ1higher momentum electrons 叩 be
detected.ηle compむisonbetween PA in me白血巴釦dethylene 

showed the effect ofπand (J electrons. Methane has only (J 

electrons and e出ylenehぉ πand (J elec仕ons.Three samples: 
diphenyl， an吐rracene，and naphthalene， have benzene 出gin th己主
chemical structure. Al也oughPAin也氏essamples have effects ofPs 
formation， other effect was not observed. 古田 shows伽 t
positrons annihilate wiせ1the similar structure of elec仕ons(π 叩 d

a electrons) 

1 P34: Dynamic behavior of energetic hydrogen 
isotope in SiC 

Onishi， y.， a. Nunome， T.，b K.叫叩la， H} Oya， y.， C Okuno， K.， b 
Tanaka， S.o， Makide，Y. C (aFac. of Sci.， Tokyo Univ. of Sci.， 
~adiochem. Res. Lab.， Shizuoka Univ.， "Radioisotope Center，百le
Univ. ofTokyo， UGrad. School ofEng.， The Univ. ofTokyo) 

Silicon carbide (SiC) is considered to be a candidate material for 
血巴 frrstwall of fu旬おおsionreactors. However，ぜlebehavior of 
hydrogen isotope in SiC was not clarified sufficiently. In也lS坑udy，
血ed戸1鉱山cbehavior and chemical state of energetic hydrogen 
isotope into SiC have been蜘 diedbyme叩 sof thermal desorption 
spectroscopy (TDS) and X-ray Photoelectron specむoscopy(XPS). 
百le1.0 keV deuterium ions were implanted into s-SiC sample wi也
keeping the temperature be士ween173K and 1073K. Two desorption 
peaks were obsぽV巴dat 790K and 910K byτDS. In the XPS 
analysis，せleC ls and Si 2p pe紘swere shifted to higher and lowぽ
energy side by the deutぽiumion irradiation. These facts indicate 
that deut出umions wぽebound to Si and C， respectively. From 
XPS阻 dτDSanalyses，也edeuterium desorption processes at 790K 

組 d910K correspond to血.edesorption of deuterium bound to Si 
andC， res戸ctively.

1 P35: Studies on hot atom cbemical behavior of 
energetic ions in solids (IV) -Chemical behavior 
of energetic deuterium implanted in boron thin film-

Yoshikawa， A.， Koぬma， H.， Oyai也u，M.， Oya， Y.，. Matsuyama， 
M.，b Sagara， A.，c Noda， N.，c Okuno， K.， (Radiochem. Res. Lab._， 
Shizuoka Univ. RI center， Univ. ofTokyo.， a HIRC.， Toyama Univ.，" 
NIFSC) 

In D-T fusion r，伺cωrs，boron coating f11m on plasma facing 
mat出als(PF地)， boronization， could be a promising method ω 
reduce impurities in D-T plasma百10Ugh託isimportantωelucidate 
hot atom chemical behavior of energetic tritium irradiated into the 
boron白血filmfrom the viewpoint of fusion reactor safety， little has 
been studied yet.百lerefore，we studied chemical behavior of 
energetic deuterium implanted in boron也infi1ms， which WIぽe
prepared by PCVD using BlI)H14 diluted wiせ1He gas. F or the 
boron thin films明白 87% purity of boron， energetic D2+ 
implan'匂.tionwas performed at t叩 lperatures企om173 K to 873 K， 
姐 dits thermal desorption behavior was m鈎Sぽ'ed. In也e百lermal
Desorption Spec仕oscopy(TDS) spec加1IDof D2， two peはswere 
observed at about 450 K and 650 K. It was also found that with 
increasing implantation tem戸:rature，せlepeak at 650 K reduced 
more quickly th組出atat 450 K. Based on也ese1DS r，岱ults，
we'll discuss in details hot atom chemical behavior of energetic 
deuterium imが叩.tedboron也infilm目

1 P36: Studies on hot atom chemical behavior of 
energetic ions in solids (V)ーChemicalbehavior of 

energetic deuterium ions in carbon material-

Nunome， T.1， Kimura， H.1， Sおはi，M. 1， Morimoto， Y. 1， Okuno， K. 1， 
Takahasi， K 2， Sakむnoto，K.2， Imai， T.¥Radiochem. Res. Lab.， Fac. 
of Sci.， Shizuoka Univ.1， JAE即2)

A toms diamond window installed in the radio企官quency
heating system of fusion reactors is in the circum坑anceof energetic 
出tiurn，deut出umand helium and radio activated dust from plasma. 
1t is， therefore， important to elucidate the chernical位ucturech叩 ges
of the di沼nondand exis出gはatesof血eirradiated ions from the 
viewpoint of optical charactぽisticsof也ewindow and safety issue 
of the fusion reactors. In也isstudy， the structural change of 
diamonds induced by energetic deuterium and helium ions and也eir
existing states wぉ investigated by X-ray Photoelectron 
Spec位oscopyand Thermal Desorption Spectroscopy. In boせ1results 
from the irradiation of deuterium and helium ions， Cls peak shifted 
toward lower binding叩 .ergyside with increasing their fluence. Cls 
peak resulted合om吐ledeut出.umirradiation， however， was located 
at higher ene思yside也飢白紙 fromthe helium irradiation.百世s
result indicated that也eC・Dbonding was formed by the deuterium 
irradiation叩dthen the diamond could change to amorphous c紅bon
dueto foロnationof C-D bond. 

1 P37: Experimental stations for bigh-resolution 
pbotoemission spectroscopy and magnetic circular 

dichroism spectroscopy in soft x-ray beamline 

BL23SU at SPring-8 

Muramatsu， Y.，" Okamoto， J.，" Marniya， K.，" Fujimori， S.，" Okane， 
T.，" Saito， Y.，"Fuj出10ri，A.a，b (aJAERI， bTokyo Univ.) 

Experimenta1由.tions for high-resolution phoωemission 
spectroscopy (HRPES)阻 dsoft x-ray magnetic cir叫 ardichroism 
(MCD) spec仕oscopy，which have been installed in radioisotope (RI) 
facility at bearnline BL23SU/SPI台湾・8，are presented百1eI-虫PES
station provides elecむonic託ructureinfoロnationnωr F errni level of 
白nctional rnaterials，叩d the MCD s匂.tion provides the 
spinlorbi包1・angular-momentuminformation of magnetic materials. 

1 P38: Dissolution behavior of uranium oxide in a 
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different composition ofthe HN03-TBP complex 

Shimizu， R.， Sawada， K.， Tsushima， S.， Enokida， Y.， Yamamoto， 1. 
(Nagoya University) 

E王N03・TBPcornplex is ob包出das organic solution a丘er
con匂ct泊g凶・n・butylphosphate (TBP) and HN03. This cornplex 
dissolves rnetal oxides and e甜 actsas M(N03)m'nTBP. A 20 cm' of 
TBP (Wako Chernicals) was contacted with different volumes of 
conc閣 tratedl到03(Wako Chernicals) by sha他Igvigorously in a 
glass tube to prepare l到03・百Pcornplex. 百leconcen回.tionof 
HN03 in pr句aredHN03・TBPcornplexes was deterrnined by a 
titr油 onwi也 NaOHsolution， after HN03 in the cornplex was back 
extracted into也.eaqueous solution.百letotal content of H20 was 
deterrnined by Karl Fischer ti仕組on me也.od. Elec凶cal
conductivity and viscosity of the cornplexes wぽ'emeasured by 
MPC227(Me枕lerToledo Co.) and VM・1(CBC Materials) at 298 K. 
Mo1ecular ratio of HN03 to H20 and elω凶calconductivity as a 
function of acidities ofl町03-百 Pcomplex shows c1early伽 tth田
may be two different chernica1 s回 ctureson a boun伽ry3 M. U02 
powder obtained by grinding rnechanically U02 pellet was 
disso1ved in the different composition ofせleHN03-TBP comp1ex ω 
investigate dissolution beha吋or.

1P39: Separation of actinides in solid samples by 

supercritical carbon dioxide leaching method; 

Separation behavior of uranium and thorium with 

HN03-TBP complex 

Meguro， Y.，" Irnai， T.，" Tornioka，" 0.， Yoshi札 Z.，"Nakashima， M.: 
TSuShima， S.，b Wada， R. c (aJAERI，肘agoyaUniv.，宝OBELCO)
Supぽcritica1 CO2 tl国d 1eaching (SFL) method using 
supercritical carbon dioxide containing l町03・回.-n-buty1
phosphate (τ'BP) complex as a reactant has been deve10ped for 
removal and r，印刷町rof uraniurn frorn solid sarnples.百leSFL 
procedure consists of the cornplexation process of uranium wi也也e
supぽcriticalCO2 containingせleHN03-TBP cornp1ex at 60 oC and 
15 MPa and the disso1ution process of也eur釘riumcomplex wi社la
flow of supercritica1 CO2 (8 rnL/rnin) for 75 rnin at 60 oC and 20 
MPa，組dせlesetwo processes are reg紅白das one cycle SFL. Two 
cyc1es SFL using the supercritical ωrbon dioxide containing 2 rnL 
HN03・TBPcomplex was appliedω 也.eseparation of uranium frorn 
5 g syn血eticash sarnp1e contarninated by lOQ__ mg ur紅riurn
containing ca. 1 pg thorium as a daughter nuc1ide of '''.U. More白血
99% of uraniurn and 98% ofせlOriurnwere separated forrn the ash. 
Sepぽationefficiency of uraniurn w:ωslightly 1arger白血血atof 
thorium. 

1P40: Oxidation-reduction of uranium ion by means 

of flow-coulometry with column electrode 

Aoyagi， HへKitats吋i，y'a， Kimura， T.へ Yoshida，Z. a， Kihara， S.b 
(aJAERI， txyoto Inst: ofTechnol.) 

百1巴oxidation-reductionofU(IV) I U(VI) coup1e was studied by 
m回nsof flow-coulometry with the colurnn electrode using glassy 
carbon fiber as a working electrode. Two-elec仕onsoxidation waves 
were obsぽvedfor the oxidation of U(IV)， and吐leoxidation waves 
of 10wer acidic solution were shifted to rnore negative potential. A 
one-step oxidation wave oflow reversibility was obtained for U(IV) 
in 10 M HCI04; a two・stepsoxidation wave was obsぽvedin the 
cou1opotentiograms for the U(IV) in 2.0 -5.0 M HCI04; a one-step 
two・elec仕onsoxidation wave was observed for the U(IV)血 10wIぽ
concen仕ationof HC104・Itis suggested that there are at 1east two 
reaction passes for the oxidation of U(IV)， and也at0せ1ぽ U(IV)
species different丘ornU4+ is concerned in the reaction of the住吉t
oxidation wave. 

1 P41 : XAFS and 237Np Mossbauer spectroscopic 

studies of neptunyl hydroxides 

Naka，札 M.，Otobe， H.， Akabori， M.， Yarnashita， T.， 1-白mto，K.， 
Motohashi， H. (JAERI) 

It is difficult to study actinide elements for high radioactivities. 
237Np cornpounds must be packed and sealed in鈎mp1econtain師
for measurernent， as 237Np is anα・rayernitter. We have been 
studying chernical properties _of some n巴ptuny1compounds sealed in 
samp1e -containers using 23~p Mossbauer spectroscopy. XAFS 
measurements also can be used sea1ed samp1es. We attempted the 
XAFS rneasurernents of nep刷工riurncompounds. Several mg of 
neptunium compounds， 237Np02， 23~p02(OH) and 23~p02(OH)2， 
叩.dcぽ'bonpowder were pressed into small discs of 7 mrn in 
diam巴町;respective1y.百.ediscs were put into PET containers and 
sealed by resin (stycast 1266). XAFS measurernents were conducted 
atKEKPF on也巴BL・27Bend由tion. All血.eXAFS spec回 Wぽe
collected at the Np Lm-edge in回nsrnissionrnode at roorn 
temp釘atureusing a Si(lll) double crystal rnonochromator.百le
white line position of Np02(OH)2 was shifted by a few eV wi吐1
respectωNp02(0町 onXANES spec回.百lerewas a small 
shoulder above the white 1ine rnID也nurnin the spec仕aof也e
nepωny1 samples. 

1 P42: Reduction of neptunium(V) on magnetite 
surface 

Kitamura， A.a， N紘ata， K.b， Tanaka， S.b， Tornura， r， Karnei， G.a 
(aJNC， ~niv. ofTokyo， "Inspection and Deve1oprnentCo.) 
Redox reactions between nep旬niurn(V)(Np(V)) and rnagnetite 
(Fe(II)lFe(III)204) surface were investigated. A batch rnethod was 
applied to the exper白lent l五gh-purerna伊.etite(99.9 %， ob匂なled
from Rare Metallic Co.) and a 0.1 M NaC1 wぽemixed泊 a
po1ypropy1ene旬.be，and pH， redox potential飢 d∞ncentrationof 
disso1ved neptuniurn wぽ'ernea訓lredas a function of sha組ng也ne
(合'om1 hour to 7 days)， ternpぽa旬re(25 oC and 45 oc) and 
liquidlsolid ratio (20， 50 and 100 rnl.g'l). 1t w:ωobserved that the 
concentration of dissolved neptuniurn was reduced rapidly wi白血a
day， due to the reducing ofNp(V) to Np(IV) and血.eprecipitation of 
Np(IV). This result was shown typiωlly when the 
magnetite/so1ution ratio and the tempぽaturewere high 官lerate 
∞nstant of the redox reaction and the activation energy for the rate 
constant were pre1irninarily obtained. 1t was suggested社llltせle
redox reaction was prornoted by not only Fe(II) on rnagnetite 
surface but also Fe(町insidethe rnagnetite. 

1P43: Effects of dry density and ionic strength on 

tr佃 sportnumber of sodium ions in compacted 

N a-montmorillonite 

Akagi， y.，" 回gashihara， T.，" Kinoshita， K} Sato， S.: Kozaki， r 
("Graduate Schoo1 of Eng.， Hokkaido Univ.，、1itsubishiElectric 
Corp. ) 

Our鈎ldiesare to discuss the effects of drγdensity and ionic 
s仕en同1on 仕組sportnurnbぽ'S of sodiurn ions in cornpacted 
Na-rnontrnorillonite saturated with NaC104 solutions.百le仕組'Sport
numbers of sodiurn rons were frorn 0.67 to 0.85 in the region of dry 
densities企om1.0 to 1.6 Mg rnてwhilewere仕om0.42 to 0.77 in 
the region of ionic武ren耕l仕om0.1 to 0.5 rnol 1". 

1 P44: Migration behavior of Np(V) in water-saturated， 
compacted Na-montmorillonite under an electric 

potential gradient 

Higashihむa，T.，" Akagi， y.: Sato， S.，. Kozはi，T." :tv1itsugashira， T} 
H紅a， M.，D Suzuki， y'D (aDiv. of Quanturn Energy Eng.， Graduate 
Schoo1 of Eng.， Hokkaido Univ.， bOarai Branch， Institute for 
Materials Res.， Tohoku Univ.) 

As a part of nuc1ear waste disposal， 23!Np(V) was rni伊 tedin 
water-sa旬rated，compacted mon回 orillo瓜.teunder an electric 
potential gradient.百lecompacted Na-rnontrnorillonite colurnns 
saturated wi仕10.1 M NaC104 and Na2C03 solutions w，ぽeprepぽed
at the企ydensity of 1.0 Mg m久 Underan electric potential 
gradient， NP(V)回 C唱:rsdissolved in 0.1 M NaC104 as cations， and 
0.1 M Na2C03 as anions were rnigrated 出血ecornpacted 
montrnorillonite for 20 h. A食.erせlepo1arization， the concentration 
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profiles of NP(V)血仕lemon也lOrilloniteWIぽeobtained. Not oruy 
也ecation tracer ofNP(V) but also仕leanion one were not rnigrated 
in the compacted montmorillonite，出ough22Na+阻 d36C1-wぽe
appreciab1y rnigrated tow，釘dto cath.ode and an.ode， respective1y. 
百leseresu1ts suggest that Np(V) diss.o1ved in the water c.ontained in 
the c.ompacted m.ontm.oril1.onite s.orbed sな.ong1y.on the c1ay particles 
differing fr.om results by a computer c.ode. 

1 P45: Adsorption behavior of trivalent lanthanides 

組 dactinides on tertiary pyridine resin in nitric acid 

solution 

It.oh， K.，I Otsはa，M.， 1 Suzuki， T.，2 Ike札A.，20h句ke，K.，z Aida， 
M.，2 Fujii，Y.，2 Ozawa， M.y Hara， M.，4 Mitsugashira，γ(Shibaura 
Inst. Tech.1， T.oky.o Tech. 2，別C3，T.ohoku Univ.う
百legr.oup and mutual separations .of也etriva1ent 1叩仕lanIdes
and ac也udeshave been studied by means .of the e1uti.on 
chr.omat.ography us泊gthe co1umns packed wi也吐letぽtiarypyridine 
type resin embedded in silica beads. In也epresent w.ork，血E
ads.orpti.on behavi.or .of trivalent 1an血信託desand ac也udes.on 
pyridine resin in the ni凶cacid如.d/.ornitric acid and meth叩.01
rnixed s.olvent were investigated，組.dwere c.omp紅edwi白血e
hydr.ochl.oric acid system. 1t was c.onfrrmed thatせlegr.oup 
sepぽati.on.of 1an也anidesand ac也世des紅.edifficu1t since也e
americium and curium i.ons町 e1utedbetw悶 1cerium 叩d
ne.odyrnium i.ons， and the separati.on fact.ors .of e1ementsむn.ong
same gr.oup are high釘白anthe hydr.ochl.oric acid system百1ωe
resu1ts sh.ow也atthe ads.orption mechanism is different betw悶 1仕le
ni凶cacid system andせlehydr.ochloric acid system. 

1P46: The formation constant between trivalent 

f-block elements and thiocyanate ion 

M.ori， T.， Suganuma， R， yi創rnga，M. (Radi.ochem. Res. Lab.， Fac. .of 
Sci.， Shizuoka Univ.)， Sat.oh， 1. (IMR， T.oh.oku Univ.) 

1引 peformation ∞ns同胞.of出向組.atec.omp1exes of Eu(ill)， 
""Eu， and Am(田)， 241Am， in 回.cec.oncen甘ati.onswere 
investigated in rnixed s.olvent (CH)UH + H20) s.oluti.ons.百le
formati.on c.onstant was obtained by a back-extracti.on techniqueω 
f.oll.ows. Aliqu.ots .of 10.0 ml .of 1.0 M (H， Na)(SCN， C104) + x M 
LiC1 in rnixed (CH30H + H20) s.olvent s.oluti.on were p1aced in a 
p1astic vial. An aliquot of 5.0 ml .of the .org創出 phase， 
bis(2-e血y1帽hexy1)hydr.ogenph.ospha句 (HDEHP)，c.ontaining 血e
radi.onuclied was added t.o也evial and吐le1Ill刈ぽewぉ shakenf.or 
m.ore也an1 h at 298 K 百le.obtained results sh.owed血at血e
f.ormati.on c.onstants .of也iocyanatec.omp1exes .of Eu(田)飢d
Am(ill) were approximate1y same va1ues in 1.0 M (H， Na)(SCN， 
C104) + 5.0 M LiC1 叫ue.ouss.oluti.on but the f.ormati.on c.onstant of 
血i.ocy叩.atec.omp1ex.of Am(ill) was c.onsiderab1y 1arger血組曲且t
.of Eu(田)血1.0M(H， NaXSCN， C104) rnixed solvent s.oluti.on 
(XMe.oH = 0.60). 

1 P47: Solvent extraction of f-block element ions by 

thiacalix[4]arenes and their oxides 

Matsuyama， K.， Suganuma， H.， Yanaga， M.， Sat.oh， r.1 (Ra~i.ochem目
Res. Lab.， Fac. .of Sci.， Shizuoka Univ.，酌1R，Tohoku Univ.') 

1t is expected that也iaca1ix刊訂enesand their .oxides (sulfmy1-
and sulf.ony1calix[4]arenes) have the ability .of se1ective 
c.omp1exati.on f.or meta1 ion， bぉed.on HSAB princip1e. We 
syn也巴sised血iacalix[4] arenes and their .oxides企.omtw.o kinds of 
p-a1勾1phen.o1_Çp:te時~~~-_~~r.-~バ'-.octy1phen.o1)・百e ex仕acti.on
hehavi()r of 152，154Eu(ill) and 241Am(ill) in regi.on .of 3.2<pHく6.1
was investigated using社lOsecomp.ounds diss.o1ved int.o chl.or.of.orm. 
百leex回cti.onbehavi.ors .of 1匁，154Eu(皿)and 241Am(田)， except 
p-tert-buty1sulfmylca1ix[ 4]紅ene and 
p-tert・buty1sulf.ony1calix[4]arene，were near1y same， but the 
ex往acti.on by p-tert-buty1sufmy1calix[4]arene and 
p-tert-buty1su1fmy1calix[4]arene sh.owed s.omewhat difference 
between b.o也e1ements.

1 P48: Synthesis and structural determination of La 

complex with tridentate Iigand 
N，N'-dimethyl-N，N'-diphenyl-2，6・pyridinedicarboxy
amide (Dl¥四PhPDA)
Shimada， A.，a.b Yaita， T} K也mra， T.，b Okun.o， K目a('Graduate 
Sch.o.o1 .of Sci.阻 dEngin∞ring.，Shizu.oka Univ.， bJAERI) 
N，N'-dirnethy1-N，N二diphenyl-2，6・p戸dinedicarb.oxyar由化
(DMDPhPDA) is .one .of the pr.ornising 1igand for separation of 
tri valent actinides企.omtriva1ent 1anthanides in high 1eve1 nuclear 
waste. We have studied the extracti.on pr.op副 es.of出va1ent
1anthanides with the DMDPhPDA. In出isw.ork， the sing1e cηIStal .of 
La・DMDPhPDA c.omp1ex， ιa肘03)3(DMDPhPDA)2]， was 
S戸地es包巴dand its町ucturewas deterrnined by X-ray diffracti.on 
me也.odin .ordぽ t.oe1ucidate extracti.on mechanism f.or 1anthanides 
m出 DMDPhPDA企.om the view-point .ofはructura1由dy.The 
[La(N03)3(D恥1DPhPDA)2] shows that La takes a 12 h.o1d 
c.o.ordinated i.on位uc旬rewith three bidentate nitrate i.ons and tw.o 
tridentate DMDPhPDA ligands. Water m.o1ecules紅enot f.ound in 
the c.o.ordinati.on structure.百leb.ond 1engths .of La-O (carb.ony1 
gr.oup) [ave. 2.6755 A] are sh.orter白血 th.ose.of La-N (pyridy1 
gr.oup) [2.782(3) A].百leseb.ond 1engths are n切 rlyequa1 to those .of 
the La c.omp1exes with 12 c.o.ordinati.on struc旬reinc1uding .oxygen 
and nitr.ogen as d.on.or atoms. 

2P01: Determination of extractable organofluorine 

(EOF) in fish samples from Matsuyama using 

instrumental neutron activation analysis 

Kawan.o， M.， Nはatsu，T.， Wi依irn.ot.o， T. (Facu1ty .of Agriculture， 
Ehime University) 

A new analytica1 me血odf.or ex回.ct.ab1e.organoflu.orine但OF)
inen吋r.onmentals紅np1eusing ins位ument.a1neu柱。nactivati.on 
techniquhωbeen deve1oped. Organ.oflu.orine c.omp.ounds have been 
used in indu向Iand daily life. EOF in envir.onmental saIllp1e was 
extracted明白.organics.olvent by using s.ohxlet extract.or. Activati.on 
analysis was carried .out by irradiati.on c.onditi.on .of n印刷'nflux at a 
rate .of 3.5 x 1013 nlcm2・sec f.or也irty田c.ondsusing the react.or 
取R-4， Japan At.ornic Energy Research Institute (Jj担問).百le
garnma-ray企om20p was measured by gむnma-rayspec甘.ome句
EOF c.oncentrati.ons in 制 ractsamp1es .of freshwatぽ andseawatぽ
fishes ∞llected in Matsuyama were deterrnined by the technique. 
H.owever， EOF in the s出np1esinvestigated was n.ot detected. It may 
suggest白瓜社lesamp1es were c.ontarr出国.tedby EOF 1ess也an
10μg/g (.on fat weight凶sis).It is necess紅Yto in vestigate onせle
.other fracti.on such as water s.olub1e .on巴.ofthe same samp1e as well 
as the .other envir.onmenta1 samp1es. 

2P02: Neutron activation analysis of Selenium in 

human toe nails 

Seki， R.， Usui， T.，r! Ma畑山主.0T.， Ohn.o， S.， (Depar匂lent.of 
Chernis町1，University ofTsukuba) 

Se1enium c.oncentration in humaIl toe nails has been measured 
by instrurnental neutr.on activati.on analysis. In the aIlalysis we used 
sh.ort-lived 77mSe (half-1ife: 17.36 s) generated byせle76Se(n， y)77mSe 
reacti.on.τ"heむrn1ysiswas pぽf.ormedat JAERI， JRR・3react.or， 
using a pneumatic tube， PN・3(中出=1.5X 1013cm・2S・1).Each sample 
was irradiated f.or 20 sec.onds也.entraIlsfi田 .edand counted f.or 30 
sec.onds with Germanium detect.or 8 sec.onds aftぽ irradiation.百le
.overall average t.oe nail specirnens f.ound in也iss旬dywas f.oundω 
be 1.14:t0.14 ppm and s山首1art.o Canadian subjects古田reis n.o 
significant difference in出lS蜘 dybetween田xesand between 
sm.oker and n.on-sm.oker. 

2P03: Determination of the concentrations of trace 

elements in organs and tissues of zinc-deficient mice 

byme姐 sof INAA and PIXE analysis 

Ogi， T.， Kajita， Y.， Kinugawa， N.， Ohyama， T.， N.oguchi， M.， 
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Sug祖国na，H，yi釘mga，M.σac..ofSci.， Shizu.oka Univ.) 
Effects .of zinc deficiency .on metab.olism .of trace elements in 
liver .of mice were investigated. Eight-week .old male mice .of ICR 
S位ainwere divided int.o tw.o gr.oups; .one was fed wi也zinc-deficient
diet (<1μ.g/gZn)，血.e.oせ1ぽwl也c.on位。1diet (30μ.g/g Zn) at libitum 
f.or 3 weeks. After the treatment peri.ods， their liv，ぽswere rem.oved. 
Tw.o types .of experiments were戸rf.ormed. In也efirst experirnent， 
the liver samples h.om.ogenized wi血HEPESbuffer were centrifuged 
undぽdifferentialc.onditi.ons t.o separa匂血t.onulear， mit.och.on企ial，
lys.os.omal， micr.os.ornal and cyt.os.olic企acti.ons. Each企acti.onwas 
freeze-dried and subject t.o飢 mはrurnentalneutr.on activati.on 
analysis (町AA). In the sec.ond expぽiment， SDS-PAGE 
electr.oph.oresis was perf.ormed f.or c戸os.olicfracti.on. 百le九 the
elecなoph.oresisgel was cut int.o small pieces. 百leelemen包I
c.oncentrati.ons in each piece were det田 ninedby a particle induced 
X-ray emissi.on (P医E)飢alysis. Zinc c.oncen仕組.oninω.ch 
hepほ.oc向 c.omp.onentwas different between Zn-def. and c.ontr.ol 
mice， alth.ough n.o significant differences were re∞g由edin wh.ole 
liver analysis. In the electr.oph.oresis result， specific pr.otein due t.o 
zinc deficiency w:ωn.otf.ound. 

2P04: The analysis of cadmium-polluted rice by using 

multiple gamma-ray detecting method 

T.oh ，Y.， Oshima， M.， Hatsukawa， Y.， K.oizumi， M.， 0鈎，A.， Kimura， 
A.， Jun， G (Jj坦RI)

Since Japan e沿sted in the v.olc叩.0 z.one and m血ing
devel.opment has been perf.ormed p.ositively， it is in也etendency f.or 
也.e cadl凶urn c.oncentrati.on t.o be high，叩d 仕le cadlniurn 
∞ncentrati.on .of agricultural pr.odu出 bec.omesc.omparatively high 
百leissue .on cadl凶urnc.oncerns all f.o.ods， and especia11y， rice is the 
m.ost imp.ortant staple f.o.od in Japan. By applying the multiple 
gむnmaray detecting meth.od t.o PGNAA， the influence fr.om nuclei 
which emits .0叫y.one pr.ompt g出nmaray simultane.ously c叩 be
eliminated. If it is p.ossible ωrem.oveせleinfluence .of hydr.ogen 
∞ntained in riωby using白isnew meth.od， the detecti.on fu出t.of 
cadlniurn is impr.oved significantly. In也isresearch，社ledetecti.on 
limit .of ca也出urnc.ontaむledinせlerice by Pr.ompt Garnrna N叩tr.on
Activati.on Analysis using也eMultiple Garnrna ray detecting 
meth.od σGNAAMG) was estimated. As a result .ofthis exper也lent，
PGNAAMGc叩quantifYt.o 0.05 ppm by the me喝surementf.or 10 
minutes .on the c.onditi.on白紙也巴detect.orsystem have ab.out 10% 
abs.olutely efficiency. 

2P05: Utilization of pulsed neutron beams of JRR・3M:
neutron spectrum measurement and discrete 

measurement of prompt and decay gamma rays 

Matsue， H.， Y.onezawa， C. (JAERI， T.okai) 

A neutr.on bearn ch.opper has been ins匂11edin血e取R-3M
pr.ompt garnrna・rayanalysis system t.o generate pulsed neutr.on 
beams. Using the pulsed c.old and thermal neutr.on b伺 rns，neu位.on
spec佐官nmeasurement by a位ne.of fight meth.od and discr巴te
measurement .of pr.ompt and decay garnrna rays based .on the 
lifetime difference .ofthe excited nucleus have been studied. 

2P06: Development and application of CI・36AMS 

using gas-filled magnet 

Aze， T." Fujimura， M.，" N.oguchi， M.，" Matsurnura， H} Nagai， H.，c 
Mats田 aki，H.a (aGraduate Sch.o.ol .of Integrated Basic Sciences 
Nih.on University，性五ghEnergy Accelerat.or Research Organizati.on， 
CC.ollege .of Hurnanities and sciences Nih.on University， aResearch 
Center f.or Nuclear Science and techn.ol.ogy，百leUniversity .of 
T.oky.o) 

36CI-AMS system has been devel.oped at MALT (Micr.o Analysis 
Laborat.ory， Tandern A∞elerat.or)，百leUniversity .ofT.oky.o目 Weuse
a gas ~11e<!. magnet(GFM) t.o抑制te36Cl fr.om 批 interfering
is.ob訂吋吋issuppressed by 3 .orders by GFM. As a result， the 
sensitivity f.or ，oCl/Cl rati.o was ab.out 10・l'H.owever出israti.o is 
n.ot sufficient f.or the rneasurements .of natural samples. T.o .overc.ome 

也issi旬ati.on，ぉ wellas t.o impr.ove也erepr.oducibility and血e
.overall efficiency， we perf.ormed the M.onte Carl.o simulati.on of位le
behavi.or .of i.ons n血eGFM detect.or systern 

2P07: Measurement of secondary cosmic-ray-induced 

26 AI in silicate rock 

Oku札y'l，Sasaki，工1，Takarniya， K人Oki，y.2， Shibata， S.2， 
Mats昭aki，H. 3(Grad. Sch.o.ol .of Eng.， Ky.ot.o Univ.l， Res. React.or 
Inst.， !(y.ot.o Univ.七Res.Center .of Nucl. Sci. Tech.， Univ. .of 
T.oky.o' ) 

In 1975， Hampel et al. rep.orted the result .of the meぉurernent.of 
sec.on必ryc.osmic-ray-induced〓Al(half life 0.716my) in s出cate
r.ock by l.ow-level γ・γc.oincidencespectr.ometry. In也isw.ork， 
we tried t.o mωsure 26 Al pr.oduced in silicate r.ock by accelerat.or 
mass spec仕.ome町 (AMS). Samples .of chert were c.ollected fr.om 
Kutarni， Ya.otsu・Ch.o， Kam.o・Gun， Gihu-Prefecture， Japan 
AlUl凶nurnwas chemi~ally separated and purified企omafewgr釘ns
.of chぽt.百le〓剖J'"Al rati.o was meωured by AMS using the 
tandem accelerat.or at Res. Centぽ.ofNucl. Sci. Tech.， Univ. .of 
T.oky.o.ηle c.ontent .of alUUlinurn in chert was det，町ninedby 
neuなonactivati.on紅叫ysisusing the research react.or (KUR) at Res. 
React.or Inst.， Ky.ot.o Univ. As a prefu凶naryresult， secon也ry
c.osmic-ray-induced 26Al in silicate r.ock wぉ.obtainedt.o be 6・7(x 
10勺 dpm26Al/lkgSi02. 

2P08: Comparison of the amount of Au・198induced 

by natural neutrons 

Murata， Y.'， Aluned， M. y'a， K.omura， K.a (aLLRL， Kanazawa 
Univ.) 

T.o evaluate selιabs.orpti.on .of neutr.ons .on g.old activated by 
na旬ralneutr.ons，_ s.ome experiments relevant t.o g.old出icknessand 
the am.ount .of 日.Au呂田eratedwere p釘f.ormed. Many piled g.old 
plates， size .ofwhich is 4 x 17.5 x 0.015，4 x 15 x 0.012， 3 x 4 x 
0.07，4 x 5 x 0.02 and 3 x 4 x 0.035 cm， set int.o envir.onment wi也
shield and n.o shield， and .on wall .of react.or at UTR-K町KI. 百le
g.old plate sむnpleswere irradiated by na旬ralneutr.ons f.or 3 weeks 
.or by leakage neutr.on fr.om react.or f.or 6 h.oぽs. 同 Auactivities恒

也eg.old pl蹴 swere rn鎚suredby ultra l.ow backgr.ound y-ray 
spec仕ome町 at Og.oya Undergr.ound Lab.orat.ory. Al血.ough
c.onditi.ons .of neu仕.onirradiati.on were different，仕legrade .of neu仕on
self-abs.orpti.on against g.old吐ucknesswas alm.ost the鈎mearn.ong 
s.ome expe血nents. H.owever， c.omp紅'ed wi血 experinlent
erf.ormed bef.ore using血esingle g.old plate， it was sh.own that 
1>0 Au activities in piled g.old plates were largerせlanth.ose in single 
g.old plates. 

2P09: Radiocarbon dating of Kohitsu-gire fragments 

of the ancient manuscripts attributed to famous 

Japanese calligraphists 

Oda， H人Ikeda，K.b， Masuda， r， Nはamura，T. a (aCentぽf.or
Chr.on.ol.ogical Res.， ~ag.oya Univ.， bCyu.o Univ.， cAichi Burホy.o
Univ.) 

Paper fragments .of fue .old manuscripts written in 
Heian-Kamakura peri.od紅'eca11ed Kohitsu・gire.Alfu.ough仕ley
w.ould pr.ovide imp.ortant inf.ormati.on f.or the study .of classical 
litぽa旬ぉandpale.ography，也ぽ巴訂emany c.ounterfeits written a few 
centuries later am.ong Kohitsu-gire a:位ibutedt.o fue fiむn.ous
calligraphists.百leref.ore，t.o clear the wri抗.enages .of 10 Kohitsu-gire， 
we measured their radi.ocarb.on ages by the AMS me血.od
Radi.ocarb.on dating indicatedせlat也reesamples are也.ec.ountぽfeits
.or c.opies written aftぽwards.Al也.oughtw.o c.ounも.erfeitshad been 
believed t.o be genuine manuscripts by Fujiwara no Teika wh.o is 
.one .of fue m.ost fam.ous calligraphists， the result .of radi.ocarb.on 
dating excluded them fr.om the matぽialsf.orは吋y.on Fujiwara no 
Teika. On .other Kohitsu・6河合agments，radi.ocarb.on da也ig
pr.ovided irnp.ortant inf.ormati.on f.or pale.ography. In也iss旬dy，it was 
Sh.oWll也atradi.ocarb.on da也19is a useful new meせlOdt.o deternune 
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the wri恥nage of Kohitsu-gire企agmentsand to estiniate血.eworth 
as出ematぽialsfor the study of classicalliterature and paleography. 

2P10: Determination of trace elements at 

sediment-water interface by INAA and ICP・MS
Kojima， S.，' Saito， T.，b Takada， J.: Oda， H.，d Nakamura， T.， d 
Fufukawa， M.，. Yokota， K. f (aAichi Med. Univ.， ~adioisotope Res. 
Center， Osaka Univ.， "Res. Reactor Inst.， Kyoto Univ.， aCenter for 
Chronol. Res.， Nagoya Univ.， .Yokkaichi Univ.， 'Lake Biwa Res 
Inst.) 

Trace elements in sediment and pore watぽ Wぽemeasured by 
in昨umenta1neutron activation analysis (国AA)四 dinductively 
coupled plasma mass spectrome町 (ICP-MS)血也is s旬dy.
Sediment reference matぽialsamples (JLk-l， the Geological Survey 
of Japan) irradiated wi也 reactorneu位onswere dissolved by 
conventional hot plate digestion method wiせ1an acid rnixture， and 
complete decomposition was confrrmed by detection of y-rays合om
也efutrate and the residue. Sediment core samples were匂kenon 
board with a gravi勿corerin Lake Biwa Pore water samples were 
separa匂d 企om也巴 sedimentsby c閣凶fugation. 百出ty-two
elements in也esediments could be det田 ninedby ICP・MS，
including the eight elements of Mg， P， Ti， V， Ni， Cu， Sr and Pb， 
which WIぽedifficult to be determined by INAA. Measurement of 
trace elements in也巴porewater samples is undぽgoing.

2P11: Effect of presence of pine trees on the variation 

in elemental composition of airborne dust 

Miyamoto， Y.， Saito， Y.， Magara， M.， S紘urai，S.， Usuda， S. (Jl日RI)

For the reseぽchon environmenta1 impact caused by nuclear 
activities， we紅.edeveloping monitoring technique to m飽訊m
radioactivity， isotopic and elementa1 composition in airbome dust， 
which contains nuclear materials and radioactive elements released 
from nuclear facilities. We focus on its elin山lationprocess such as 
wash-out by rainfall and adsorption to plants in血.eprocesses which 
affect the amounts and composition ofthe airbome dust. Recentlyat 
JAERI-Tokai， a numbぽ ofpine trees to arrest sand shifting was cut 
down. This gave us a good oppo武田lItyto examine the effect of 
presence ofせ1etrees on the variation in elemen包1compos託ionof 
airbome d凶t， therefore， we collected dust samples wi出 a
high-vo加nesampler before and after felling恥 trees，and analyzed 
them by means of instr田nenta1n則的nactivation analysis. No 
ch阻 gewas obsぽvedinせleamount of the dust collected before and 
after the trees felling nearby the sampling site， while the 
SclNa-ClINa plots showed伽 t血.esea-aerosol could be easily 
仕組sportedto the s紅nplingsite after fellingせ1eなees.At血e
presentation，也evariation in concen国 tionof other elements will be 
reported. 

2P12: Activation analysis of air particulate matters 

Oura， Y.へ Nakamatsu，H人Nagaha:匂，T.人Otoshi，T.b， Ebih紅色M"
(aTokyoMe仕opoli匂nUniv.， bT()hoku Univ. ofComm. Serv. Sci.) 

Chernical ∞mpositions of air pa:rticulate ma杖.ers(coπesponding 
to PMIO-2.5 and PM2.5 ) collected at Hachi吋i，Tokyo， and Sakata， 
Yamagata prefec旬re，were det，叩ninedby prompt ganlffia-ray 
analysis (PGA)飢 dko試組必rdizedin狩umen匂1neutron activation 
analysis. Almost 児島renceelements for artificial origin p紅ticulates，
were enriched in fme戸rticulatesfractions (PM2.5) at Sakata. At 
Hachioji， a few refiぽenceelements for artificial origin pa:rticulates 
were enriched in fme p紅ticlesfraction like at Sakata， but many 
reference elements for artificial origin particulates were dis仕ibuted
appro対matelyequally in both fme and coむsepa:rticulates. As one 
possible its cause， Hachioji area w，俗 estimatedto have more kinds 
of origin of artificial particulates than Sa担匂紅ea. Boron 
concentrations det田 ninedby PGA at Hachioji and at Saka包 were
almost sむnelevel and it was found也atB was enriched in fine 
p釘ticles.百lIsfact suggested白紙 Bin air particulate ma杖ぽswere 
mainly originated from artificial particulates. 

2P13: Fluctuation of several element concentrations in 

cherry blossom during blooming 

Taka伽，J.，Kaw，釘noto，K. (Res. Reactor Inst. Kyoto Univ.) 

We have studied the ch組 geof element concenなationin the 
petal of cherry blossom during blooming.百1eflower of cherτy is a 
favorable maも.erialto examine the change ofthe element distribution 
wi也 thegrow也 ofthe t1ower.百1esamples wぽ.ecollected at a 
constant町田 intervalbetween bud formation and full blossom. 
Petal matぽialswere irradiated in Pneumatic tube of Kyoto 
University Reactor， and the concentrations of several elements w'ぽe
determined of neutron activation analysis. The relative 
concentration in petals was increased in alkaline and町己切出
during blooming.白1the othぽ hand，elements wi也t10werblooming， 
while血atof Ca， Ba and halogen elements tended to decr，伺se.百lωe
trace elements seemed to be an important role inせ1eblooming 
process. 

2P14: Concentration Variations of 21Opb， 'Be， 40K佃 d
some elements in plants leaf samples 

E企izal，Sugihara， S.， Osaki S.，1 Maeda Y. (Dep訂旬1entof Chemis町
and Physics of Condensed M副民GraduateSchool of Sciences， 
Kyushu University， lRadioisotope Center， Kyushu University) 

百1eactivities of也.ena加ralradionuclides 7Be， 210pb and 4~ in 
leaf samples of eight plants wぽ.em切 Sぽed.百1ese出reenatural 
radionuclides釘euseful to investigate the distribution of the 
radionuclides in environment.百leleaf samples wぽ.emonthly 
collected in Mt. Se白ri(Fukuoka Prefecture)組 dせ1esample had 
been ashed at 5500C. Radioactivities of 7Be， 21Opb，組d拍Kwere 
measured with a g紅沼田-rayspecなometerusing a Ge-ser凶-
conductor detector， and some elements wぽ edetemlined bヴ a
n即位onactivation叩 .alysis.Seasonal change of 7Be and 2fOpb 
accumulations in血.esamples was obsぽvedand each鈎mpleshows 
charact，ぽistic variation pa民間1: the activities were generally 
increωed from Au伊stto AprillMay. Especially 4~ m sample 
Peωsites japonicus and Miscanthus sinensis shows clear pa抗em
where decr'伺 sefrom May血roughnext March.白l也eo也erhand， 
仕leconcentrations of elements Fe， Co， Cr and Mn are con託叩t
Correlation factor ( R ) of 210pb wi仕17Be indicated boせ1of 
radionuclides have same source from deposition of aerosol目

2P15: Absorption behaviors of technetium and 

rhenium through plant roots 

Tagarni， K.， Uchida， S. (Natl. Inst. Radiol目Sci.)
百1eabsorption behaviors of technetium (Tc)阻 drhenium (Re) 
血roughplant roots wぽ.estudied using nutrient solution cu加工e
Radish samples， grown in nu凶tionculture for 20・30days in a green 
house， were transferred into plastic vessels containing nutrient 
solutions contanUnated with multitracer solution including Tc・95m
叩 dRe・183.百leplant samples w釘.egrown individually for 1-7 
days in a laboratory condition.百leactivities in nutrient solutio脳
血 doven北 iedplant parts (roots， fleshy roots組 dleaves) were 
measured with Ge detec也19systems.百leconcentrations of Tc・95m
andRe・183in the nu凶entsolutions aftぽ harvestingthe plants w.釘e
almost the same with仕losein the ini託alsolution. Possibly，せle
radionuclides were taken up with wat紅白IOUghplant roots百le
distributions of Tc and Re in也epl叩.tsshowed no differences， thus， 
soluble Tc and Re absorption behaviors by plant samples wぽe血e
悶 ne.It was suggested that Re could be used as a geochernical 
tracer ofTc in也esoil environment 

2P16: Detection of uranium and thorium 

disequilibrium in phosphate fertilizer 

Abe， T.， Sおはi，K. (Gradua匂 School of Science， Rik匂'0
University) 

We reported last y伺 Ia large radioactive disequi1ibriUUl between 
U・234姐 dU-238 in a commercial phosphate fertiliz巴r.百les釘npl巴
fertilizer was leached last ye紅白 a column successively by using 
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water， 0.1 M HC1， and 8 M HC1， and世lenせleresidue' Wぉ digested
and leached with a mixture 'Of hydr'Oflu'Oric acid， nitric acid and 
perchl'Oric acid in a pressur包edPTFE c'Ontainぽ.百lerati'O 'OfU・234
/U・238radi'Oactivities am'Ounted t'O 7.6+f.心.9in也efma1企acti'On'Of 
successive leaching steps.官邸 yeむ we阻む'Oducedthe rne仕l'Od'Of 
batch leaching wi血 water，0.1 M HCl， and 8 M HCl in 'Order t'O 
reduce pr'Ocessing也neand t'O get additi'Ona1 inf'Orrnati'On up'On the 
radi'Oactivity 'Of Th・230.But little disequilibriurn was 'Observed in 
仕lefertilizer wi出血esame l'Ot nurnber in even uraniurn is'Ot'Opes凶l
n'Ow. P'Ossible exp凶lati'Onsf'Or也isr笛叫tぽ'e:1) he匂:r'Ogeneity'Of 
仕lesample fertilizぽ" 'Or 2) di民rentbehavi'Or 'Of is'Ot'Opes t'O the 
chernical processes (c'Olurnn / batch leaching rn抽.od). It is加rdω
under試andthe sec'Ond 'One. 

2P17: Analysis of the Nagasalci Omura bay bottom 

sediment using environmental radioactivity 

Fujiyasu， N.，I Y'Oshikawa， 1.，2 T:紘atsuji，工，z Nakamura， M.1 eGrad. Sch. Env. Sci.， Nagas球iUniv.， 2Fac. Env. Sci.， Nagasaki 
Univ.) 

白nurabay in Nagasaki Pref.， Japan is re結ictedlyis'Olated fr'Orn 
the 'Outぽ seaτnec'Ontent 'Of Pb-21O in也巴 b'O杖'OrnsedInlent 
separated h'Oriz'Ontally at 1 crn interva1 'Of出eOrnura bay Wぉ
mωSぽedusing飢 n-typehigh-purity gerrnaniurn detect'Or wiせ1very 
白inwind'Ow (Garnrna-X detect'Or). Fr'Orn the rneasurernent，也e
averag号sedimen匂.ti'Onrate at the b'O柱。mwas es.tirnated t'O be 11 0 
rng!crn"'y， and highぽ e副rna.ti'OnsWI釘'ederived at世len'O刈1westp紅t
(the f'Orrner “H'Olland Village")組d吐les'Outhwest p副 (n臨也e
rn'Outh 'Ofthe Shishigawa River) 'Ofthe bay. 百lePb-21O flux at the 
b'O枕'Ornwas estirnated in the r，如ge90 -325 Bq/rn・y，and也e
n'O吋lWest戸rtsh'Owed the higher flux as same as the sedirnenta.ti'On 
rate. Recently， we ana1yzing the heavy rneta1s elernent in se必ment.
百leresult rnay help t'O revea1 the chr'On'Ol'Ogical ch釦 ge'Of the 
envir'Onrnent surr'Ounding the bay. 

2P18: The behavior of 110Pb and 'Be in the 

atmosphere in Nagas必d

Nakarnura， M.，" Y'Oshikawa， 1.b Takat叫i，T.b Fujiyasu， N.a (aGrad. 
Sch. Env. Sci.， Nagasaki-Univ.， bpac. Env. Sci.， Nagas法i-Univ.)

Nagasはiis l'Ocated inせ1ewes匂m end 'Of Japan， and frrst 
receives a.ぽ'Os'Olfact'Ors in Ja伊且合'Ornthe Eurasian C'Ontinent such 
as Asian dusts組 ddirectly a1m'Ost with n'O rnixing 'Of也ed'Omes.tic 
fact'Ors. Since出isge'Ographically si旬a.ti'On'Of Nagasaki訂ea， we 
have rneasured the aぽ'Os'Olsize and the c'Oncen仕組'On'Of 210pb and 
7Be adhe也19t'O aeros'Ol. Seas'Ona1 variati'On 'Of these data was 
ana1yzed c'Ornbined wi也 s'Orneweather data，也erainfa11 andせ1e
wind directi'On. We present and discuss s'Orne result fr'Orn the 
ana1ysis 

2P19: Study on environmental change recorded in the 

sediment of Nishiyama reservoir at Nagasahl 

Sait'O， y:1， Esaka， F.1， Yasuぬ， K.1， Magara， M1.， Miyむn'Ot'O， y:1， 
Sはurai，S.I， Usuda， S.I， Yarnazaki， H人Y'Oshikawa， S.3， Naga'Oka， 
S.4 e JAERI， 2Kinki Univ.， 30saka City Univ.，今~agasakiUni玖)
M'Ore白血50years have passed sinω 血eat'Ornic b'Ornb attack in 
Nagasaki and its traces hぉ beenfading. Y'Oshikawa et a1. rep'Orted 
the p'Ossibility 'Of deterrnina.ti'On 'Of Black rain rec'Orded in仕le
se必ment(A c'Ore) 'Of Nishiyama reserv'Oir at Nagasaki. T'O make a 
further search f'Orせle回 .ces'Of the at'Ornic b'Ornb， an'Other s巴dirnent
但 c'Ore)excavated at the same也newas at凶yzedin也is如 dy.We 
deterrnined radi'Oac.tivities and elernenta1 c'Oncentrati'Ons as well as 
their chernical f'Orrns. It was 'Observed in d句白 dis仕ibuti'Onthat B 
c'Ore had tw'O peak_s_ 'Of Cu and Pb c'Oncentrati'Ons， which were sirnilar 
t'O the pr'Ofile 'Of '''Cs.百世sres叫twas different企'Orn也atrep'Orted 
previ'Ously by Y'Oshikawa et a1.刀1e225 crn-depth sarnple， which 
had a peak 'Of Cu c'Oncentrati'On， didn't c'Ontain particles 'Of pu but 
c'Ontained th'Ose 'Of Cu and 出a11'Oys.It was c'Onsidぽed出at色白e
particles were artificia1 and were indirect evidenω 'Of the trace 'Of 
the e'可l'Osi'On.

2P20: Retrospective dosimetry of qua凶zand feldspar 

ex幻trac“tsfrom atomic bomb-suffered samples using 
RTL-姐dBTL-me伺as叩u山lr官 ne印nt臼s 
N'Omura， S.，"出s凶n'Ot'O，工，b(a白aduateSch'O'Ol 'Of Science組d
Techn'Ol'Ogy， N託gataU出versity.，bpaculty 'Of Science， Nugata 
University) 

Therrn'Olurninescence technique has been used f'Or da也19
訂chae'Ol'Ogiω1samples. It will be als'O use白1f'Or retr'Ospective 
d'Osirne句Iwhen the artificial radiati'On d'Oses紅eseparable fr'Orn 
m旬ra11yaccurnulated d'Oses.百1equartz and feldspar grains were 
ex回 cted仕'Ornr'O'Of tiles叩 dp'Orce凶ns，which were c'Ollected fr'Orn 
undぽ'gr'Ound 血性le 日r'Oshima Peace Mern'Orial P訂k.百le
accurnulated d'Oses fr'Orn such ex出向 wereevaluat巴dby 1工
rneasurernents using SAR pr'Ot∞'01. In也eωse'Of quar包叙甘acts，
sirnul凶le'OusRTL-and BTL-rneasurernents were initia11y a即liedin
出ise有田erirnentand也.eretr'O可児ctived'Ose was estirnated t'O be ab'Out 
50Gy in g'O'Od agreernent wi血 each 白血ぽIn c'On凶 st， R1L 
rneasur，叩1ent企'Ornfeldspぽsresulted in the less d'Ose eva1uation 
ab'Out 30Gy. Fr'Orn the p'Orωlain disc pre阿 ed f'Or R1L 
rneasurernents，也.eestirnated d'Ose∞紅白:p'Ondedt'O be ab'Out 10% 'Of 
d'Oses fr'Orn the q1沼rtzgrains in r'O'Of tiles.百leradiati'On-shielding 
effect was c'Onsidered t'O cause仕1edifference between them. In 
c'Ornp釘is'Onwi也 thees出国.ti'On'Ofせlenaturally accurnulated d'Oses， 
也eevaluated y-d'Ose sh'Ould be entirely derived企'Ornthe at'Ornic 
b'Ornb. 

2P21: Characterization and geochemical behaviors of 

uranium series nuclides in sedimentary rocks near 

the boundary area of Niigata and Yamagata 

Prefectures 

K阻 ai，Y.， K鉱凶'Oka， H.， Nakajirna， T.， Tsukam'Ot'O， H. (Ge'Ologica1 
Survey 'Of Japan， AIST) 

Uraniurn sぽiesnuclides were studied in sedirnentary r'Ocks fr'Orn 
Nakamaruke di血 ct (Niiga匂Pref.)叩d Kanarn紅u district 
(Yarnagata Pref.). At N誌arn訂uke，urむuurnwas c'Orrela匂dwi也せle
ph'Osphate and enriched in the bent'Onite layer bel'Owせleph'Osphatic 
layer. A large disequilibriurn ((U・234尺1・238<1，百1・230尺1・234>1)
was 'Obsぽvedin也.eph'Osphatic layer.百les紅npleswere treated wi血
nitric acid and separa匂dぉ acid-s'Oluble阻 dins'Oluble仕acti'Ons.
M'Ost 'Of 官官祖国nwas present血 theacid s'Oluble c'Ornponents. 
Uraniurn in the acid ins'Oluble fracti'On was enriched wiせ1U・234，
pr'Obably by the a1pha I官c'Oileffect. At Kan紅nぽu'On註le'Oth釘 hand，
uraniurn had n'O c'Orrelati'On wi社1ph'Osphate. 百lerewぽetw'O 
U・enrichedlayers in ark'Ose sand layers (Kamagui Gr'Oup)，組.d'One 
'Of也ernwas in radi'Oactive disequilibriurn (Th・230/U・234>1). S'Orne 
sarnples sh'Owed the radi'Oactive disequilibriurn and it is infeπe.d白紙
uraniurn has rn'Oved within 0.3 rnilli'On ye訂s.

2P22: Uranium in mine drainage from the disused 

Ogoya Mine in Ishikawa Pref.， Japan ・Unusually
134TT<l38 

high """Ur-'"U activity ratios -
c 

Yarnam'Ot'O， M.，I Sakaguchi， A./ K()fuji， H.，2 Oda， H.，3 
Nakam官官，T.' ('K沼lazawaUniv.， LLRL， "JMSF Mutsu Marine Inst.， 
~ag'Oya Univ.， DMRC) 
Fr'Orn也eviewp'Oint 'Ofthe @di'O~~tive disequi1i肱iurnin U-:路ries，
U c'Oncen仕ati'Onsand仕leir234UJ238U activity rati'Os have been 
rneasured f'Or surface and undぽ'gr'Oundwaters ar'Ound the di叩sed
Og'Oya Mine in Ishikawa Pref.，J匂YCIIl.百e∞n叩 1回.ti'Onsof"'るu
and世leiractivity rati'Os 'Of 234UJ2JSU were f'Ound in the wide range 'Of 
0.004・0.8rnBqlL and合冊1ω.2t'Oぉ highas 16， respectively 
百lesevalues were也.ehighest in the drainage fr'Orn the rnine， which 
is s位。ngacidic wωtewater (pH 3.5-4.0). Generally， such a high 
234UP38U activity rati'O has been explained by the preferentia1 
leaching 'Of rec'Oil-dぽived234U fr'Orn r'Ock rna匂ria1sint'Oせleground 
water under reduced c'Onditi'On ne紅即時'a1wat低日ぽe，it is 
scientifica11y int間試ingt'O clarify the印刷nwhy th巴 3切238U
activity rati'O is unusually high in spite 'Of the high "'.U 
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concen凶 tions(0.5・0.8mBq/L) ¥Ulder the acidic condition. Detailed 
discussion will be given in connection wiせl也efonnation of acidic 
wastewater and the residence time of its water estimated by carbon 
isotopic measぽements(jゆ1S).

2P23: Correlation between plutonium concentration 
in soil and in humic substances from Japan 

Fujikawa， y'a， Ikeda， Eb， Sugぬ紅色M.b(aRes. Reactor Inst山te，
Kyoto Univ.， oOsaka Sangyo Univ.) 

We measured the concentration of global fallout plutonium σu) 
in soil and soil hurnic substances (HS) extracted and purified企om
organic horizons of brown forest soil合omNishiyama， Nagasaki， 
Japan and Hurnic Andosols in Yatsuka， Okayama， Japan. pu wぉ
associated wi白血eHSasares叫tof in-situ reaction in surface soil， 
and only pu也atwas strongly associa匂dwi出 HSwas阻 alyzed
because the HS Wiぉ也oroughlypurified to remove inorganic 
impurity by repeated仕切tmentwi出 acidprior to pu measurement. 
Assay of pu in soil叩.din血eHS showed出atwhile the pu 
concentration in soil varied depending on the 10ωtion，血ePu
content of hurnic acid (HA) was lin鉛rlycorrelated wiせlPu
concentration in bulk soil (correlation coefficient ~ > 0.9). Such 
significant coπelation， on the other hand， wぉ notfound for the 
other elements (Cu叩 d町

2P24: Determination of uranium and thorium in iron 
compounds by alpha spectrometη 

Takano， M." Okada， Y."日rai，S.，. Mitsugashira， T.，b H訂a， M.b 
('Fac. of Eng.， Musashi Inst. of Tech.， "rtist. for Mat，出alRes.， 
Tohoku Univ) 

Uranium and thorium nuclides in JSS red iron ore reference 
mat釘ial，JSS 805・1and JSS 803-4， were det四 ninedby applying 
せlecoprecipitation method with SmF3(Sm method). The analytiωl 
samples were decomposed by a rnixed acid solution ofhydrochloric 
acid and hydrofluoric acid. Uranium and せlonum were 
coprecipitated wi也 neod戸凶.umfluoride to remove ma仕ixiron. 
百len，ur紅lIumand吐loriumwere purified and isolated separately by 
組むlIon-exch叩 gechromatography.百leuranium阻 d也oriumwere 
finally collected in SmF 3 precipitates飢.dthe precipitates WI釘e
mounted as alpha-spectrometric samples. 百le results of 
alpha-spec仕ome句/were compared with the results ofINAA and we 
confinned仕latthe chernical recovery yield was quantitative. It was 
found伽 t232Th飢.d221出1were in radioa出河内uilibriumin red 
iron ore s削 plesbut〓Thwas not in radioactive equilibrium w抽
出 precursor〓Uand"，.u. 

2P25: On the emission of neutrons from uranium 
hexafluoride 

Furukawa， M.，' Komura， K} Inlanaka， r (aYokkaichi UniV.， 
"LLRL， Kanazawa Univ.，守主es.Reactor Inst.， Kyoto Univ.) 
We obsぽved仕latexcess neu仕onswere ernitted from the 
building where low叩 richeduranium was stored as fluoride: .日e
ernission was studied by measuring rnillibecqu巴r巴1level of問 Au
induced in gold meta1 which had been placed outside of the buil白g.
百lephenomenon was e加 ninedt北ingspon回leousfission of "'.U 
and l~(α， n) reaction into acco¥U1t. Nehurukawa utron ernission 
合omlkg of四 Uwas calculated to be 15 /s合om spontaneous 
fission: Wher巴as血atfrom lkg of low-enriched uranium (23勺，
4.0%) was es也na匂dto be 130/s by l~ (α， n) reaction. We 
concluded that the contribution of the nuclear reaction was much 
larger白血吐latof spontaneous fission. However， neu位onernission 
仕omlow-enrichedぽむlIumstoredぉ oxidewas far less吐lan血e
ernission from that stored as fluoride. 

2P26: Learning of and participation in radiations 
based on awareness and voluntaryism 

Murabayashi， KへAratani，M.b (aScience Vol¥U1teer R， Trnst. for 
Environmental Sciences) 

Mutsu・OgawaraDevelopment and construction of nuclear 
indus句/• facilities in the Penin. Shimokita (吐lenuclear powぽ
peninsula) started before about 30 yeぽsare still in progre民 and紅e
discussed positively from viewpoint of how to make the best of 
them for activation of the regional society. A丘町 theJCO neu甘on
criticality accident， awakening as residents of the most important 
site in the energy policy of Japan changed their consciousness from 
“people to be infonned" to“戸opleto try to know". On白isMaythe
Pacific side ofthe Penin. Shimokita， Aomori has been authorized by 
出egovemment as a specified訂伺 forcreation of environmenta1 
叩 denぽgyindustry， originally the proposal ofwhich had been m且de
by the residents. Several acti vities will be reported. 1) Per血.
Shimokita Activation Society. 2) Rokkasho Reading Circle. 3) 
Non-Profit Organization Environmenta1 Guardian of Gaia. 4) 
Aoimori Science BBL (Brown Bag Lunch). 

2P27: Recent status of research activities for 
development of CTB1二related technologies at 

JAERI 

Shinohara， N.，日rota， N.， Houkida，工， Inoue， Y.， Kuma'は M.，
Kurosawa， y.， Miyむnoto，Y.， Nakahara， Y.， Oda， T.， Uchikoshi， T.， 
Y田namoto，Y. (JAERl) 

Research activities of the R & D Group for Non-Proliferation 
Technology related toせleComprehensive Nucleぽ・Test-BanTreaty 
(CTBT) verification regime釘'epresented in也eS戸nposium.The 
main subjec包 of也ispresentation訂巴(i)an overview of the CTBT 
verification regime， (u) preparation of也eNational Data Center for 
radionuclide da包， (iu) cons仕uction and operation of the 
radionuclide monitoring stations at Takasaki and Okinawa and the 
certified rarionuclide laboratory at Tokai in Japan. We have 
partici戸.tedin組 intercomparisont岱tint町 lationallyorganized for 
the certified laboratories and the test r，ω叫包 aregiven here 
Scientific application of 仕le CTB下related technologies to 
environmenta1 researches is also explained 

2P28: An examination of the alpha sources prepared 
by samarium coprecipitation method under a 

sc姐 ningelectron microscope 

Kikunaga， H.，l Mitsugashira， T.，2 H紅色M.，2Kasむnatsu，y./ 
Shinohara， A. 3 Tak白血ya，K.fohtsuki，tf Y此i，H.，5 Kinoshita， 
N.，l Yokoyama， AノNakanishi，T.，6 eGrad. School Nat. Sci. Tech.， 
Kanazawa Univ.， "The Oarai-branch， Inst. Materials Res.， Tohoku 
Univ.， ~Grad. School Sci.， Osaka Univ.， 4Res. Reactor Inst.] Kyoto 
U出v.，~ab. Nucl. Sci.， Grad. School Sci.， Tohoku Univ.目 ~aculty
Sci.， Kanazawa Univ.，) 

S出nariumcoprecipitation method is simple and easy for 
preparation of也.ealpha source giving a high resolution of energy 
spec仕aWl白 aserniconductor detector.百lemethod is utilized in 
measurement of the alpha activity from actinide elements in our 
pr句ect. The energy resolution depends on 血.e prepar出on
conditions such as selection and quantity of coprecipitation reagent. 
h出iss旬dy，we attempted to optin也e血.econdition of alpha sour閃
preparation wi白血.euse of a scanning el巴ctronrnicroscope， which 
enables one to observe a rnicroscopic view of也eprecipi匂匂s
corresponding to也esource qualified for highly resolved alpha 
spectrome町.

2P29: Variation of radon concentration in the 
groundwater flowing out from small mountainside 

area 

Horiuchi K.a， Kobayashi M.b ('Otsuma Women's Univ.， Toept. 
Natural Sci.， OsakaKyoiku Univ.) 

From June in 1998， we have studied continuous radon 
concentration in groundwater from the 3 different types of small 
mountainside area (Basin 1， I!， III) which including a landslide and 
阻 artificialchange紅白.At s紅netime we haveむlalyzedsorne 
kinds of chernical elernents such as Na+， K+， Mg2+， Ca2+， HC03'， Cl・2
N03'， Si02 and 0せlers. At仕leBasin 1 (naturalぽ'ea)，we did not 
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measぽeradon concentration， because of the shortage of sample 
watぽ Continuousm鎚 suringof Radon concen回.tion阻 d也e
water temperature in the groundwatぽ ofBasin II (訂tificialchange 
ぽ'ea)shows clear seasonal varia.tion. For drむ瓜nggroundwatぽ from
theBasin皿(landslide紅巳a)，吐lehorizonta1 13 holes， from NI to 
N13， radia也19in all directions were bored through the rivぽ sideof 
出eBasin III. But only from the NI， N6， N7， N8， N9， NI3 holes， 
groundwat釘f10wout regularly. According to the se筒on，amount of 
radon and tempぽa旬reofNI and N6 holes water have changed， but 
the other holes water have not shown clear v，叩ation. In 
conclusion， we have reasoned白瓜吐lealmost groundwater in the 
Basin II， would depend on the surface watぽ andin也eBasinm， NI 
and N6 holes groundwa匂:rwould mainly depend on the shallow仕ee
watぽ andthe other holes one on the deep confmed water. 

2P30: Continuous observation of atmospheric 

concentrations of 212Pb and Z14Pb in Kawasaki， 
Japan 

k此iはK.， Koike， Y.， Nakamura， T.， Sato， J. (School of Sci. and 
Teclmol.， Meiji U凶v.)

A旬lOsphericconcentrations of 212Pb and 214Pb were obsぽved
with aerosol samples in Kawas紘i.In order to discuss tempora1 
behavior of radon・andthoron-progeny， diurnal variations of the 
radioactive lead isotopes were determined by low energy photon 
sIJectrometぽ(LEPS).In Kawasaki， diurnal concentration pa恥 rnsof 
12Pb were similar to血oseof 214Pb. It is noted白紙 the
concenなationof 212Pb is correlated wi也白紙 of214Pb. The 
a加 osphericconcen回，tionsof 212Pb and 214Pb were significantly 
atfected by meteorological pぽametぽs，especially wind velocity. 

2P31: Secular change in atmospheric 14COZ in the 
south area of Osaka Prefecture 11 
Shibata， S. Kawano， E. (Radiation Res. Center， Osaka Prefec加 e
University) 

We con也lUedffiiωsuring a;也lospheric14C02 by NaOH me血，od
at Radiation Res.Center of Osaka Pref.Univ. (Sakai city) for 16 
yωrs企om1985 to comp紅ewi世114C of rice grains which hぽvested
at theωmpus fields.百lemeasurement of a出losph出 C 14C02 at 
Izwni city adjacent to Sakai city was also continued for five years 
from 1992.There間 twographs. Fig.l shows the changes of 
a加 osphぽ巴 14C02 at Sakai and of 14C of the rice grains. It is cleぽly
shown血ata回 osphぽ'e"C02 inS，依aiis high in sununぽ andlow in 
winter. Fig.2 shows aむnospheric14C02 change at Izw:出.There is a 
slight diffiぽencein a也lOsph伺 C14C02 change in both cities. 

2P32: Significant features of gamma-ray dose increase 

associated with winter thunderstorms 

Yam況はi，K.，" Ohtaka， T} Fujim誌i，H.，" Tonouchi， S.，" 
T叩 abe，H.，. Hashimoto， r (守-l"iiga包Pref.Inst. Environ. Rad 
Mon.， llrnst. Public Health & Environ.-Sci.，明iigataUniv.) 

Around the K且shiwazakiKariwa nuclear power瑚tion， 58 
Pむticul釘 radiation-induceddose-rate peaks associated with wintぽ
thunderstorms have been obsぽvedin批位nevariation of 
environmental g紅nma-raydose rates measured by IC (ionization 
chamber) detectors during the past 5 ye紅s.Ten of them were 
accompanied with the dose-rate increas巴 detectedby NaI(Tl) 
scintillation detectors. 百lerefor，巴，也ebo仕1detectors seemed to be 
exposed to some ins国ltaneousradiation at the moments. 百le
following features have been extracted from出ese10 cases: (1)百四
ratios of the dose rate increment of NaI t白血atof IC are much 
smallぽ白血1unity. (2)百lepulse-height dis凶butionmeasured by 
NaI detector was counted up to a high-energy range， unlike that of 
other ωses. However， there is not an adequate correlation between 
血，eincrement of IC and仕latof count rates beyond 3MeV (3)百 E
observed position of dose-rate incr，伺seseems to move along with 
仕leactive region ofthunderclouds. According to也巴s巴res叫ts，it is 
suppo巾 d伽 tBremsstrahlung X-rays generated at high altitude has 
beenat凶butedto the radiation source. 

2P33: Transfer of atmospheric water vapor to dead 

leaf -experiments using deuterium 

Momoshima， N.，.恥1a包ushita， R.，" Nagao， Y.，" Ichimasa， y.，b 
Ichimasa， M. b (aKnm畑 otoUniv.， 1b紅はiUniv.) 

Dead leaves of 4 plant species were exposed to deutぽiated(D) 
watぽ vaporat da戸山leand nigh悩meto exarnine water vapor 
仕組sfer企oma回 osphereto dead leaf.百leexpぽimentis carried out 
in relation to environmenta1 safety for nuclear fusion facility that 
will凶 ea large amount of tritinm as fuel.百leD concentrations in 
せledead leaf r，鎚ched4 to 87 % of血osem血earr a丘町 1or 2 h 
exposure，也，edaytime exposure showed drying of leaf and lower D 
concen仕ationscompared toせlenigh位泊施 expos町巴.百lespecies 
having largぽ nnmberof stoma showed higher D concentrations 
bo吐ldaメ即時叩dnigh凶meexposures， suggesting nnmber ofせle
stoma controlling出eD uptake. The open and close of stoma， which 
occur in relation to water content of stoma cell， is also important 
factor for D uptake even on dead leaf as a1ready known on live leaf. 
Reduced up包keofD on也edaytime巴xposureis attributed to close 
of stoma due to lower water content in leaf. 

2P34: Development of a tritium monitor in the Air 

S依田na， Y.へ Koganezawa，T.b， Iida， T.b， Oga匂， y'c， Ao:戸na，T.c， 
Torikai， y'G， 11却水a，M:，Oh民 M.'，T:球創出，M. '. ("NIFS， DGraduate 
School <?fEng.， Nagoya Univ.， cSchool ofHealth Sciences， Nagoya 
Univ.， GHydrogen Isotope Res. c;enter， Toyama Univ.， 'Japan 
Air-conditioning Service Co.&Ltd.， fFac. ofEng.， Niigata Univ.) 

We are developing aむitinmmo凶torin the air which is able to 
measure回出tedwater vapor (HTO)，出国tedhydrogen (HT) and 
tritiated meせ1組 e(CH3T) sep紅ately.立leconcen仕組onof hydrogen 
and meth叩，em 也ea註紅e-O.5ppm叩 d-1.5ppm respec世間lぁ
However，出，esespecific activity are much larger吐lanthe specific 
activity of water vapor.百len，we are位yingto collect hydrogen and 
methane from也，eair， and developing a sensitive proportional 
count釘 tomeasure也，em.

2P35: Protecting effect of natural姐 tioxidantsagainst 

Iipid peroxidation induced by radiation. -Effect of 
the location of initiating radicals-

Tsuchiya， H.1， Taguchi， H.r， Saitoh， T.3， w:訂ashina， T.3， Yoshloka， 
H人Yoshioka， H.1 eRadiochem. Res. Lab.， Fac. of Sci.， Shizuoka 
Univ.， 2Res. Reactor Inst.， Kyoto Univ.， 1nst. For Environmer血1
Sci.， Univ. of Shizuοka) 

Recently， attention has been focused on也enatural antioxiぬnts
being able to sωvenge reactive oxygen species which induce aging， 
cancer a副社leother diseases. In the previous paper， inhibi也19etfect 
of tea catechins on radiation.同inducedlipid-peroxidation was 
investigated. It was considered出atthe hydroxyl radical (HO・)
formed by ganmla-irradiation ne紅白，esurface of lipid membrane 
acts as a initiator of peroxidation. However， various radicals 
generated in也emembrane， on the surfac巴飢din也，eouter w蹴 r
phase can be the II}Itiator andせleinhibiting activity changes 
depending on也emutual positioning of the initiator andせle
組，tioxiぬnt. In也isexpぽiment， AMVN which produces a radical 
in the lipid membrane was used and the results were compぽedwi也
those of garnma-irradiation. A lipophillic antioxidant 
α・tochopherolworked etfectively for scavenging radicals locating 
in the membrane. 

2P36: Short-Iived radicals of DNA bases formed by 
the reaction with the hydroxyl radical ( II ) 

Taguchi， H.，l Tsuchiya， H.，l Yoshioka， H.，2 Yoshioka， H.1 (Faculty 
of Science， Shizuoka University'組 dInstitute for Environmenta1 
Sciences， University of Shizuoka2) 

百lemechanism of吐leDNA damage by也ehydroxyl radical (・
OH) produced with the radiation on water was investigated using 
the rapid-flow ESR method. In出isexpe出nent， σe++ H202) 
system was applied for ・OHgeneration instead of radiation and the 
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radicals 'Of DNA bases， th戸nine，cyt'Osine， adenine and guanine， 
f'Onned by the reacti'On wi血せle・OHwere e}印国ned. The 
radicals 'Of pyrimidine bases， namely th戸nineand c戸'Osine，sh'Owed 
a d'Ouble quartet and a triplet spectra， respectively， sh'Owing也at. 
OH was attached t'O血eC=C d'Ouble b'Ond and the unp町edelectr'On 
l'Ocated 'On aωrb'On at'Om. In也ecase 'Of the '0血erpurine bωes， a 
weak， br'Oad signal was 'Observed， sugges也19せlatdehydr'Ogenati'On 
by・OH'Occurred and， as a result， pl阻むch紅actぽ'Of社lem'Olecule 
was maintained res叫出gin the disl'Ocati'On 'Of the unp白redelωtr'On.

2P37: Formation mechanisms of TC02.nH20 nano・

particles by bremsstrahlung irradiation ofTc04-

aSekine， T.， aSuzはi，T.， "Tiはay'包na，T.， "Kud'O， H.， ~in， M.， 
~atsumura， Y. (aT'Oh'Oku Univ.， ~niv. T'Oky'O) 
TC02・nH20 nan'Oparticles were pr'Oduced by brems鈎叫uung
irradiati'On 'Of aque'Ous TC04-s'Oluti'Ons and its f'Onnati'On mechanism 
was investigated. TC02・nH20 nan'Op紅ticleswere f'Onned in the 
target s'Oluti'Ons at pH > 3， while a s'Oluble Tc(IV) species (TC"02 
p'O恥ners)having an abs'Orpti'On peak at 320 nm was pr'Oduωdin 
acidic s'Oluti'OnsωH < 3). Tc02"nH20 nan'Oparticles were also 
f'Onned when pH 'Of the irradiated s'Oluti'On c'Ontaining the p'Ol戸ner
was increased.百ler，ω叫tsuggests也at也ep'Ol戸nersh'Ould be a 
precurs'Or 'Of Tc02"nH20 nan'Opぽticles.Yields 'Of the Tc(IV) species 
produced by irradiati'On were simulated with a FACSTh位LE
pr'Ogram based 'On reducti'On pr'Ocesses inv'Olving suc∞sSlve 
dispr'Op'Orti'Onati'On reacti'Ons 'Of Tc(VI) and Tc(V) f'Oll'Owed by a 
bim'Olecular reacti'On 'Of a TC04-i'On and a H radical. The 
exp釘imen凶 resultsw<ぽewell repr'Oduιed by the simulati'On wi也 a
rate c'Ons旬以'Of5 x 107 M1s'l f'Or the reacti'OrI 'OfTc04' wi也 H

2P38: Synthesis of 2l7Th-EDTMP and measurement of 

its biodistribution 

Wωhiyama， K..， Kinuya， S..， Mi回gashira， T.b， Aman'O， R.. ("Fac. 
Med.， Kanazawa Univ.， Institute f'Or MatぽialRes偲 rch，T'Oh'Oku 
Univ.) 

Th'Orium-227 (TI12=18.72 day) is an alpha ernitter and its daughter 
is a 22~a (TI12=11.435 day)， which is well kn'Own nuclide f'Or 
th釘apy'Of b'One metastases.' When 2~a has accumulated in b'One， 
alm'Ost dau俳句:rnuclides are retained in b'One and ernit multiple 
alpha and beta radiati'Ons. In 出1S 蜘 dy，we 勾也.thesized
227Th_EDTMP and eval田.tedthe bi'Odi甜ibuti'On'Of it f'Or the efficacy 
'Of radi'Opharmaceutical f'Or b'One meta託ases. ICR male， 
7・，week-old，rnice were a'命国nisteredO.lmL 'Of 227Th_EDTMP. A食ぽ
appr'Opriate也neintervals， the liver，組合ley，sple∞， lung， muscle， 
femur， parietal b'One and bl'O'Od ぽeexcised and subjected t'O 
g創出na-ray spec位。me句'. As the results， alm'Ost “τ11 were 
accumulated in b'One and were retained during 14days. Uptake 'Of 
'Other tissue was fewand gradually decreased till 14 days.百lωe
results sh'Owed也at227，百1・EDTMPis a g'O'Od candidate f'Or therapy 'Of 

b'One metastases 

2P39: An application of bismuth isotopes for nuclear 

medicine 

Washiyama， K..， Kanay氾na，Y..， Kinuya， Sへ Haba，H.b， En'Om'Ot'O， 
S. b， Affian'O， R. a (.Fac. Med.， Kanazawa Univ.， hruKEN) 
Bismuth is'Ot'Opes bel'Ong t'O decay-chain nuclides 紅白 'Of 
c'Onsiderable interest f'Or旬m'Ol'・也ぽapyin nuclear medicine due t'O 
their alpha-decay m'Ode. H'Owever it is difficult t'O calculate the 
radiati'On d'Ose expe白nen臼lly due t'O their sh'Ort half-life. 
Bismuth-206 has a l'Ong half-life and can be detected by its 
characteristic gamma・rays.百leref'Ore，it has been th'Ought as a 
suitable is'Ot'Ope f'Or al岡田.tive位協erf'Or sh'Ort-life Bi is'Ot'Opes. In 
this蜘 dy，we made a 20OJ3i住acerby natpb (p， xn) 20Oj3i reacti'On wi也
pr'Ot'On accelerat'Or and c'Ompared the bi'Odis仕ibuti'On'Of 20OJ3i in mice 
Wi.th 2113i in 'Order ωevaluate the radiati'On d'Ose 'Of Bi is'Ot'Opes 
b.el'Ong t'O decay-chain nuclides. Mice w田組問nisteredO.lmL 'Of 
山 OBis'Oluti'On in'仕aven'Ously.A食.erappr'Opriate time intervals，也e
liver， kidney， spleen， st'Omach， femur and bl'O'Od are excised and 

subjected t'O gamma-ray spec仕ometry.As the results， a1m'Ost 20Oj3i 
were accumulated in kidney and 'Other tissue had fevv:.，!ptakes.刀1ωe
trends were same t'O the 21也iinjecti'On expぽ加lent.20I3i rnay be an 
altemative tracer f'Or Bi is'Ot'Opes bel'Ong t'O decaYcchain nuclides. 

2P40: Olfactory tr姐 spo此 ofa1kaline metal ions by 
intranasal administration (1) -Direct brain upt紘 e
Of8~b+ and 137CS+_ 

Kanay紅na， y.，1 Yanagida，1 T.， Aman'O，1 R.， En'Ornot'O， S.2 
crKanaza、I{aUniv.， 2RIKEN) 

Olfact'Ory仕組sp'Ortenables variable s'Olutes t'O deliver fr'Om也e
nasal cavity directly t'O the brain. our previ'Ous w'Orks， rnultitracぽ
screening 'On in'Organic._ i'On delivery m紅mer， revealed 白血t
intranぉallyadministered 8~b was directly accumulated in也ebrain. 
Subsequently， 8"Rb in仕むlaぬ1behavior dem'Onstrated伽t社leRb 
delivery was due t'O世le'Olfact'Ory transp'Ort. It is well kn'Own由at
Rb+ is阻 alkalinemetal i'On and mimics K+ bi'Obehavi'Or， S'O '0色町
alkaline metal i'Ons c'Ould m'Ove through the 'Olfact'Ory r'Oute int'O血e
brain. Inせlepresent w'Ork， unilateral inな飢asaladministrati'On 'Of 
137 Cs + physi'Ol'Ogical sa!ine caused ipsilateral aω:umulati'On n'Ot 'Only 
mせlenasal mu∞sa but als'O the 'Olfactory bulb. Fur世lerrn'Ore，the 
137 Cs， accumulated in也e'Olfactory bulb unilaterally， distribu匂din
theo吐1ぽ Pぽt'Of也ebrain ipsilatera1ly 百leser，釘叫tsclarified也at
也eintranasall y adr凶nistぽedJ37Cぷwasdirectly delivered t'O the 
brain， and sh'Owed the differences between the olfact'Ory transp'Ort 'Of 
RザandCs+. 百le'Olfact'Ory仕組sp'Ort'OfK・mirnici'Ons could be an 
imp'Ortant kn'Owledge f'Or血erhin'Ol'Ogical 'Or neur'Obi'Ol'Ogical sωdies 
'Of 'Olfact'Ory nerve systems 

2P41: On-Iine isothermal gas chromatographic 
behavior ofRf (Z=104)佃 itshomologs (Zr， Hf) 
Kanek'O， T..， Tsukada， K..， Akiyama， K..， Asai， M.， Ishizu， H. b， On'O， 
S."， Hirai， T.o， G'Ot'O， S.O， Haba， H.c， Nishinaka， r..， T'Oy'Oshima， A.a， 
Ichikawa， S..， Nagame， Y.へKud'O，H.b (aTandem Accelerator Gr'Oup， 
JAERI， oAdvanced Sci. Res. Center， JAERI， Facl. Of Sci. "Niigata 
Univ.， CCycl'Otr'On Center， RIKEN， aOsaka Univ.) 

The behavi'Or 'Of Zr and Hf in也egas system CI2/CCI4 'On Si02 
surface was investigated using the methods 'Of 'Online is'O仕l田 nalgas 
chr'Omat'Ography. 百leads'Orpti'On da包'Oftheir chl'Orides WI釘e
evaluated. It w;鎚 f'Ound伽 tZr and Hf chl'Orides behaved similarly 
in也issystem.百leref'Ore，世leads'Orpti'On behavior 'Of chlorides 'Of 
these elements f'Or qua市 surfa，ωisnot differing each 'Other.百latis 
reas'Onable f'Or expectati'On企'Omsublimati'On enthalpy in macr'O scale 
Andin也eexpぽrmen匂1conditi'On，せlebehavi'Or 'OfRf chlorides was 
inves討gated目Itwas f'Ound也at也.ev'Olatility 'Of Rf chl'Oride r巴semble
wiせlZr組d回.

2P42: JAERI-KEKjoint RNB project 

Kanek'O， T.， Matsuda， M.， Osa， A.， 1chikawa， S.， Y'Oshida，工
(JAE悶)

In acc'Ordance wi血性leJapan At'Omic Energy Research Institute 
(JAERI) -問。EnergyAccelerat'Or Research臼-ganizati'On(KEK) 
j'Oint radi'Oactive nuclear beam (RNB) pr句ect， an 1SOL・based
radi'Oactive nuclear beam facility is under c'On託ructi'Ont'O pr'Ovide 
RNBs having energy up to 1.1 Me V/U at JAERI tandem accelぽat'Or.
Uranium carbide target will be used f'Or the producti'On 'Of 
neu仕'On・richnuclides as RNBs， we are devel'Oping a cavity type 
th町田1I'On s'Ource飢.dFEBIAD type i'On s'Ource f'Or JAE町-1SOL.
F'Or using the new i'On s'Ources， an i'On s'Ource h'Ousing and an 
accelerati'On chamber were changed c'Ompletely. 

2P43: The effect of the hydrogen halides on the yield 

ofRe・186・labelledradiopharmaceuticals 

N'Ogawa， N.， Oku伽， A.， M水ide，Y.， M'Orikawa， N.， Sato， A.a 

(Radi'Ois'Ot'Ope Center，百leUniversity 'OfT'Oky'O， aJAERI) 

Re・186(s-ray: 1.07 MeV， TlI2: 3.8 d) is ex戸ctedto be effective 
f'Or pain palliati'On 'Of skeletal metastases and cancer therapy. 
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Syn也esis condition of Re・186・labelled radiophimnaceuticals 
req凶resa 1紅gerquantity of SnCh， lower pH of solution， highぽ
tempぽatureand longer reaction time in comp訂isonwi由也atof 
Tc・99m-labelledrωiophw:官laceuticals圃百leeffect of hydrogen 
halides onせlereaction yield was exar凶nedin order to a批ainm泊dぽ
組 d more convenient conditions. Reaction between 18<Re04-
solution produced by JAERI and DTPA， DMSA， or D-Pen was 
studied. Diluted HF， HC1， HBr or III w:ωusedぉ asolvent. Wi白血e
concentration of cr aIld Bf in恥 solvent，the yield increased. The 
r回.ctivityofRe seems to be accelerated by the coordination ofthese 
halide ions instead of mr in Re ions. 

2P44: L~beling of bifunctional chelating agent， MAG3， 
with 188Re for radiotherapy 

Hashimoto， K.a， WaIl Kamal， W.H.B.B.b， Matsuoka， H.a ('JapaIl 
Atomic Energy Res. Inst.，、1alaysiaIlInst. for Nucl. Tech. Res.) 

百leradioisotopes of rhenium ('8<Re aIld 188Re)紅eattracti ve 
radionuclides for radio世lerapybecause of their energetic beta 
particles aIld g包nma rays suitable for imaging. Mercaptcト
acety胎iglycine，MAG3 is a useful bifunctional ligaIld in labeling 
monoclonal antibodies with meta1lic radionuclides. In也isstudv_ the 
labeling of MAG3 wi也 carrier-企'ee188Re企oma 188W/188Re 
generator was investigated in de凶1.The 188Re_MAG3 complex wぉ
s四位les包edby出edirect labeling method aIld by the indirect 
labeling method using a仕留lSferligand (ci回匂 orgluconate).百le
dependence of the labeling yield upon也ereaction conditions such 
as世le∞ificentrationsof the reducing agent， MAG3 aIld也e仕出lSfcぽ
ligand， pH， temperaぬre，r，伺.ction也neaIld the addition of a c訂rier
W節目釘nined.Under也.eop也numconditions，血elabeling yield of 
188Re_MAG3 syn血.esiz沼dby the all me也odwas over 90%.百le
differences of血.eoptimum conditions suchωpH and reaction也ne
at room temperature wぽeobserved by using a different tr紅凶fer
ligand. 

2P45: Particle size measurement for radioactive 

aerosols released from pneumatic tubes in research 

reactor facilities 

Ozaki， A.，" K皿eto，T.，" Oki， y.，b Takar凶ya，K.，b Shibata， S.，b 
Yarnasaki， K.b (aGrad. School of Eng.， Kyoto Univ.， ~es. Rωctor 
Inst.， Kyoto Univ.) 

Radioactive aerosols are released from the exits of pneumatic 
tubes into hot cells when釘adiationcaps叫es釘etr似国ported企om
the reactor core to the hot cells by the pneumatic佐賀lSpOrtsystem in 
research reactors. In也isstudy， we me路町ed話zedis仕ibutionsof 
radioactive aerosols released from the pneumatic tube σn・2)也仕le
Kyoto University Reactor using a low-pressure impactor system. 
Compressed CO2 gas is used for位置lspOrtof註radiationcapsules in 
the pneumatic system. Both of FP nuclides aIld non-FP nuclides e旬aetc.) were collected as aerosols from the exit of the tube. 
The旬.beat the reactor core is made of aluminum. FP nuclides 
were considered to be ernitted into the compressed gas by recoil of 
FPs合'Om urarlIum contained as impurity in the aluminum tube， 
while non-.即 nuclidesare formed by activation of airbome du由血
血e旬be. Particle diarneter for FP nuclide aerosols was found to be 
0.3-0.5 J.llll， which was always smaller thaIl伽tfor non-FP 
nuclides (ca. 1同n).

2P46: Spectra of high energy neutrons at the high 

energy neutron irradiation facility of KENS 

Matsumura， H.'， Masumoto， K.a， Nakao， N.'， wi如 g，Q.'， Toyoda， 
A.'， Kawai， M.a， Aze， T.b， Fujimura， M b ('胞に切ihonUniv.) 

In high-energy proton-accelerator facilities， generated secon必ry
neutrons should be considered in the viewpoint of radiation safety. 
For the design of shielding for the neutrons， we have to know the 
spec回aIldintensity of血eneu仕'onspassmg釦'Oughthe shield 
concretes. However， th釘e 紅'eonly a few exp釘iments出at
investigated about them. In也is坑udywe investigated the spectra of 
high-energy-neu仕onsof 0 degree direction generated wi血血e

primary 500Me V protons at也ehigh-energy-neutron訂adiation
facility of KENS by血.emeaIlS of也.eraciiochemical teclmique. 
Some kinds of meta1lic foils WIぽeused as target.百le包rgetswぽe
put on 0， 40， 80， and 130cm of depth from the surface of the shield 
concre匂.A丘erirradiation，世leyields of spallation products on the 
targets were de加古lInedby garnma・.rayspecむ'ome町.百leresults 
indicate也at仕lehigh-energy p釘tof血eobtained neu仕onsI潟C旬lln
is much lower吐laIl由民 estimatedby MARS14 code which is血e
Monte Carlo simulation code. 

2P47: Radiation streaming experiment through a 

labyrinth of the high energy accelerator facility 

Nakむnura，H.: 11iura， T.，" Nur叫iri，M:.Nakao， N.: Nakashima， 
H.，" Matsuda， N.，" WataIlabe， S.c ('KEK， DJAERI， "Tokyo Nuclear 
Service) 

It is importaIlt to evaluate radiation s仕切rning也rougha 
lab戸血性1of accelerators for radiation shield design.百lereare 
several calculations for evaluation. However these methods have not 
been tested sufficiently at high energy accelerators. In this 
expぽimentwe used a cuppぽ targetinserted in the neutrino be凋n
line of the 12Ge V proton accelerator facility as a radiation source， 
measured radiation dose along the labyrinth of也efacility by using 
radiation dosimeters and activation detectors， compぽ'ed 也e
measurement wi也MonteCarlo methods.ηlIs time we report about 
the measurement by TLDs only. We used TLDs (也.ermo
luminescence dosimeter， PaIlasonic UD813PQ4) and the moderated 
ωsesσanasonic UDS893P-l) which moderates fiおtneutron to 
白田nalneu位on.百leluminescent materials of也eτLD卸旬。
kinds oflithium borates ( ~hlOS40?(CU) aIld 7Lh"B40?(Cu)) which 
respond to也ermalneu仕'ondifferently.百ledifference of也e
respondency wi血血emoderated case shows neutron dose.百m
measurement data were compared wi也 onecalculated by Monte 
Carlo code; MCNPX. At世lelab戸泊也 far企omthe bearu line 
m飽凱lfedonesWIぽesmaller白血1calculated ones. In contrast， at the 
lab戸白血 n間企omthe beam line m卸 uredones were larger世1飢
caIculated ones. 

2P48: y-ray spectrometηby well-type Ge-detector 

using 176Lu as internal standard 

Takar凶iya，K.，l Sぉaki.T.，2 Goto， S.3 (lRes. J.3.，eactor Inst.， Kyoto 
Univ.，2Fa叫 tyof Engineering， Kyoto Univ.， ~aculty of Science， 
Niiga匂Univ.)

Well-type Ge・de恥 torsare us田llyused for measurement of 
radioactivities of en吋ronmen凶 materialsaIld othぽ sanlples白紙
has weak radioacti vities because of their high detecting efficiencies. 
But it is difficult to determine仕leradioacti vities of血E鈎mples
correctly.百lem巴白odof de匂町山由19radioactivities by well-type 
(}e-detector using ""Lu as internal s匂ndardhas been developed. 
"OLu decays with emission of garnma rays at low energy region (88， 
202， and 307 keV)， and detection efficiency ofthe detector could be 
calcula匂dby photo peaks of these garnma rays. In ord釘 toexarnine 
the coincidence s1ll111llIJ1g effect飢 ddetection limit of由ismethod， 
measurements for LU203 of 1 and 10 mg were carried OUt. Photo 
peはSof garnma rays of 176Lu and their sum peはSWIぽeobserved 
deflnitely.百leaIlalysis method旬以ngaccount of coincidence 
summing effect using these photo peaks will be developed aIld 
applied for environmenta1 s匂ndardsanlples. 

2P49: Determination of 140puJ139pU ratios in soil 

related to its chemical species 

Murarna匂U， y'8， Yoshida， S.'， Yarnazaki， S.b (明ationalInstitute of 
Radiologiω1 Sciences， bτ'okyo Nuclear Sぽviω)

We have deterrnined pu concentrations and世le加 Pul23ヤUratios 
in soil sarnples coUected from different places in Japan by 
HR・1CP・MS.百leratios ob包inedfor about 20 Japanese soils WIぽ巴
in the raIlge 0.155 -0.194 (average: 0.180 +1・0.011).In ordぽ ω
obtain information on the chemical species of pu in soil， we have 
extracted出selement by sequential e:油 actionmethod. For this we 
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used different concentrations of nitric acid to e油 actpil企omsoil. 
百lenthe residue was decomposed by fluoric acid， followed by 
alkaline fusion. 1t was found that社le24ヤuPヤuratio泊 the白百t
fraction ex仕actedby diluted nitric acid (e.g. 0.3N) _was mむked1y
higher白血出atin the concentrated one. The 2呼uJ239puratios in 
也.eresidues， which wぽedecomposed by fluoric acid and also by 
alkaline fusion， weぉ significantlylower (down to about 0.05)也m
也eb叫kvalue (0.17).百leseindicate也at血.ere紅.edifferent pu 
species (or企actions)wi也different2匂uJ239puratios in soil. 
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