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Fig. 2 X-ray spectrum of T

Fig. 1 Decay scheme of 'Ry
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HALF-LIFE OF TECHNETIUM 97,98 (4)

Takayuki KOBAY ASHI, School of Hygienic Science Kitasato Univ.

Keisuke SUEKI, Mitsuru EBHIARA, Hiromichi NAKAHARA, Faculty of Science Tokyo Mctropolitan

Univ.

Mineo IMAMURA, Institue of Nuclear Study Univ. of Tokyo

Akimasa MASUDA, Univ. of Electrocommunication

The halflife of " Tc, 2.6X10°y, was determined by Katooff in 1958 by measuring Tc and Mo K-Xrayswith a
proportional counter and critical X-ray absorbers, and by estimating the number of **Tc atoms from the parental
relationship between *’Ru and **Tc in the f~ decay chain. The half life of **Tc, 4.2X10°ywas quoted in Nucler Data
11(1974) as a private communication from O'Kelly et al. in 1973.

The aim of the present work is to re-determine the half lives of *'Tc and ®*Tc, and to give a definite answer to the
long standing dispute on the existance of technetium of primary origin on earth. *"Tc and **Tc isotopes have been
produced by using SF-Cyclotron at the Institute for Nuclear Study, University of Tokyo.

We measured the y-ray spectra of “"Ru(214 keV) and *Tc(96.5 keV) and obtained the branching ratio of "Ru
decaying to *™Tc to be 0.017%. Half-lifes of “Ru and*™Tc were determind to be 2.78 £0.03 day and 92.2%1.8
day, respectively .

The preliminary result of the half live of ”*Tc estimated form the intensity ratio of Te/Mo K-Xrays and from the
known ratio of number of atoms of ®Tc/™Tc is 3.6X10%.

Energy
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Fig. 1: Projected spectrum of y(X) rayé obtained from o~ coincidence measurement.
Peaks are labeled by their energies in keV. A simplified decay scheme is shown in the inside.
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Fig. 2 : Two parameter -7 coincidence spectrum gated on Ko X-ray of Bk.

DECAY PROPERTY OF *Cf .
Masaaki MAGARA, Nobuo SHINOHARA, Kazuaki TSUKADA, Masumi OSHIMA, Shin-
icti ICHIKAWA, Japan Atomic Energy Research Institute.

Decay property of 2*°Cf synthesized by the ***U(*2C,5n) reaction was studied by a
radiochemical method. Alpha-vy, X-7 and -7 coincidence measurements were performed
with a silicon surface barrier detector and germanium semiconductor detectors. In a-v
coincidence measurement, -y rays of 50.1 and 56.1keV were observed in the spectrum gated
on « rays. The v rays of 575.2, 605.3 and 620.6keV with EC decay were observed in the
spectrum gated on Bk Ko X ray.

We will also report the results for the -y coincidence measurement.
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Fig.1. Alpha-particle spectra
recorded for mass-separated
sources produced in

(12C + natw) bombardments.
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Fig.2. Gamma-ray spectra
recorded for mass-separated
sources produced in

(12C + natw) bombardments.

Alpha-decay branches of 186Hg, 188yg 190f

K.S. Toth, Y.A. Akovali; Oak Ridge National Laboratory
Y. Hatsukawa; Japan Atomic Energy Research Institute

P.F. Mantica, H.K. Carter; Unisor

C.R. Bingham; University of Tennessee

The alpha-decay properties of 186Hg, 188Hg and 190Hg were

investigated.

bombardments of natural tungsten target.
their decay characteristics were studied with alpha-particle and

gamma-ray detectors.

The mercury isotopes were produced in 12C
Following mass separation

These results are discused together with a

presentation of updated systematics of alpha-decay rates for even-

even nuclei with Z=82,80,78.
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2.K.Tsukadaetal., JEARI-M90-139, 126 (1991).
3.H.Kudo etal.,Phys. Rev. C25, 909 (1982).

Table 1. Nuclides measured in this 30 : ; . ; .
angular distribution study. E
uclide  hall life _y-ray energy i -
®Kr  2.84h  196.3keV  26.0% =2 0 43¢,
Sy 9.5h  555.36keV  56.1% 225 L F- % ]
%gr  2.71h  1383.9keV  90.% BT r %
*Mo  2.75d  140.5keV  90.7% < I = 1
mRh  35.4h 318.9keV  19.2% Y C % ‘} ]
mhcd  2.23d 336.2keV  45.9% N 3% 0 3
ghp  3.85d  685.7keV  35.3% =20 - , "xﬂ\é 3
mTe  3.26d  228.2keV  88.0% o N <§ :
™Ry  1.396h  165.9keV  18.8% ~of 9]
"Ba 12.75d 537.3keV  24.4% [ b
“Ce  32.5d  145.4keV  48.4% r , , 1
W12  1.54h  641.3keV  47.4% 15 s
WCe  33.0h 293.3keV  42.8% 0 30 60 90
WNd  10.98d  531.0keV  13.1%
“wNd  1.73h  114.3keV  19.0% Blab(deg)
: 211.3keV  25.9% Fig.1 Angular distribution of **Ce produced

Yipm 28.4h 340.1keV  22.% in the 15 MeV proton-induced fission of ’Th.
®gm  46.7h  103.0keV  28.3%
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Fig.2 Anisotropy on fragment mass ratio in the 15 MeV

1

proton-induced fission of “*Th.

EXTREMELY ASYMMETRIC MASS DIVISION ON PROTON-INDUCED FISSION OF ACTINIDES (2).

Kazuaki TSUKADA, Nobuo SHINOHARA, Masaaki MAGARA, Shin-ichi ICHIKAWA, Yuichiro NAGAME, Japan
Atomic Energy Research Institute, Keisuke SUEKI, Ichiro NISHINAKA, Masaru TANIKAWA, Hiromichi
NAKAHARA, Faculty of Science, Tokyo Metropolitan University, Tsutomu OTSUKI, Laboratory of Nuclear Science,
Tohoku University.

Angular distributions of fission fragments in the 15 MeV proton-induced fission of **Th were measured by
recoil-catcher foil method The rare earth elements were separated by a computer-controlled rapid ion-exchange separation
system, and determined by y-ray spectrometry. The anisotropics of each product (88<A<153) were derived from the
angular distributions. In consequence, it was found that the fission of the cxtremely asymmetric mass division,
A/A;~2,is also dominated by the same mode as the fission near the peak top of asymmetric region.
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THERMAL-NEUTRON-INDUCED FISSION OF 2350 AND 233y
Takahiro MIYAUCHI, Daisaku YANO, Tadashi SAITO, Naruto TAKAHASHI, Akihiko
YOKOYAMA, Hiroshi BABA, Faculty of Science, 0Osaka University
Yoshihiro NAKAGOME, Tadaharu TAMAI, Research Reactor Institute, Kyoto University
Fission of 23°U and 2%3%U induced by thermal neutrons was studied at the Super
Mirror Neutron Guide-Tube Facility attached to the Kyoto University Reactor.
Complementaries of fission fragments were measured with a pair of Si surface
barrier detectors. It was found that asymmetrically divided fragment-mass dis-
tributions can be decomposed into two components on the basis of total kinetic
energy. These components are in accordance with those referred to as standard |
and I in the framework of a multichannel random neck-rupture model by Brosa et
al.. The isotopic dependence of their ratio is in agreement with those found by

Wagemans et al. in the spontaneous fission of Pu isotopes.
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STUDY ON FISSION MECHANISM OF PROTON INDUCED FISSION OF U-238 (II)
Shigehisa MORI, Tokyo University of Agriculture and Technology
Noriko NITANI, Takahiro MIYAUCHI, Akihiko YOKOYAMA, Hiroshi BABA, Osaka University

It is pointed out that there exist some differences between low-energy fission
and medium-energy fission for actinide nuclei.
¥e have investigated proton induced fision of **"U in the energy regeon of Giant
Dipole Resonance(GDR) with the radiochemical methods. At the same time, we tried
to investigate the same system-with SSBD counter method, and measured the total
kinetic energy(TKE) distribution of fission fragments. We show differences in

the TKE distoribution of each given fragment mass just below and at the GDR.
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Table | Isomeric yield ratios and deduced angular momenta of iodine isotopes

rii‘#‘%g" (Sl—?,lLr; O tigh | O o J (%131 s | Jrms (‘2*U+23Mev p )
"y 9 @4v 185 £096 141" ) : a9 * 17
I 81 (8-4+)  LIT £030 83 oo : 92" 07
i 83 (6-2-) 3.58 +0.40 9.6+ 8:2 N :;

MEASUERMENT OF ISOMERIC YIELD RATIOS OF IODINE ISOTOPES
IN SPONTANEOUS FISSION OF **Cf
Minako ODA Faculty of Engineering,Niigata University
Hisaaki KUDO,Tetsuo HASHIMOTO, Faculty of Science,Niigata University

The isomeric yield ratios of "’I,"™I,and '*I were measured in the spontaneous fission of *’Cf.
The obtained isomeric yield ratios are 1.85+0.96 for "1 ,1.17+0.30 for **I,and 3.58+0.40 for 9.
The initial spin distribution of fission fragments were assumed to be a statistical distribution. The
de-excitation process were calculated with the modified GROGI- I code and the obtained isomeric

yield ratios were converted to the initial angular momenta.
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Table! Isomeric yield ratios and deduced Jrms of fission products in 24 MeV proton induced

fission of *Th

'.".IZT*h ZJKU
Nuclide J O rign # Tiow Jrms@h) Ty~ T o Jrms(h)
BAs (5.1 0.462+0.063 3.1+04 0.269+0.026 21402
TN ORI ga20£0017 15£02 065320072 23403
A  (5.2) 1704020 54106 LR0£0.27 6.R+08
Teg 2y 3s1+09 R1£07 3544016 7.4+02
IS (R4 10.726£0.027 75403 0.685 £0.061 65103
6.0 6.25+0.84 126%1.7 4474141 9317

<BELH>
D BN gEnlgtbEima 1A03 (1988) [E33[E  1A07 (1989)
2) I.R.Grover and J.Gilat , Phys. Rev.157,802,(1967)
3) I.F.Croall and J.G.Cuninghame, Nucl.Phys.A125,402,(1969)
4) M.Strecker, R.Wien, P.Plischke and W.Scobel, Phys.Rev.C41,2172,(1990)

ISOMERIC YIELD RATIOS OF FISSION PRODUCTS IN *Th+p SYSTEM

Faculty of Science , Niigata University, Daisuke SAITO, Hisaaki KUDO, Yasutake
FURUKOSHI ,Tetsuo HASHIMOTO, Tohoku University, Cyclotoron Radioisotope Center,
Manabu FUJIOKA ,Tsutomu SHINOZUKA, Hitoshi SUNAOSHI, Masaaki FURUKAWA,

Michio YAMAUCHI

The isomeric yield ratios of fission products were measured in proton-induced fission of *Th. The

obtained isomeric yield ratios were converted to the initial angular momenta of fission fragments by

assumining a statistical spin distribution. The de-excitation process were calculated with the

modified GROGI-2 code. The deduced angular momenta were compared with those obtained- in

. . 28
the proton-induced fission of U
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Fig.1 Experimental Set-up Fig.2 Experimental Results of * Bi + p (40 MeV)
a) Mass, b) TKE distribution

Influence of the Angular Momentum on the Fission Process of the Compound Nucleus 210po

Masashi TANIKAWA, Shinya MIYAMOTO, Ichirou NISHINAKA, Keisuke SUEKI, Hiromichi
NAKAHARA, Faculty of Science, Tokyo Metropolitan Univ. : Takayuki KOBAYASHI, School
of Hygienic Science, Kitasato Univ. : Kazoaki TSUKADA, Japan Atomic Energy Research
Institute : Toru NOMURA, Institute for Nuclear Study, Univ. of Tokyo

The fission of compound nucleus ?° Po, produced by different reactions (™Bi+ p, ®Pb+a,
Pt + 2C) has been studied in order to verify the influence of the angular momentum on the
fission process. The measurement of mass and TKE distributions have been done by the double-
TOF using the fast timing - signal detectors. No evidence is found for the angular momentum

effect on mass and TKE distributions in the region of the present work.



1A1 0 Ir-composite system W B ANHEAETEH

(BRAHE - B - £ AMEWe)  OELHM - Hafk - HHa
B KARED - BEE® - AOE2 - &I EHe

[HUHK] ChETREASNFTVERIBKCHETIERBHEIRINTELES, 205
DELR BOUARRNFLIVEBEVWENZEZAWERTH 2. AEBRTRIILERE
d ¥ Dkinematical 2 R %2 BT, ZORIGBHELER T2, BHICKAERORT A= oxf
BREESFICBELTERT S,

(£%] ZEREBEBHER) 7Y 270ba(RRC)E3ba—AEAKBEE
BEHNWTITo k. BHICRER8. 4Tug/c®* D' VER W, EH5.6Tng/cm2 DAl HEH
REE—LATHRAICEL Y~ Y v b AT v 27%BRLTze 2O F v 2128.5MeV/ud
136ke E— AW 0FFMEEL =, B’n’ﬂ]‘bt}(& v 2 XBEBICOEEL . Ge EEAKINEG
WTERICERBO vy RAUE LT =.

(Bir] WELI->THESNET—F k0decay@@Hr 270 EHBELRE LYK
W AERD . EHBEIR B -stability line2 TV IEHIEFELTEY, HE
PHEERDD-HDICBRMAHILCODVWTHNE. SHEWLU-EEHEETIRK. BHROHOE
HEREBEBLE—FETH), BELER (Zo) LHEEW) OBBE—KRATRbOT ZLHBT
ERNBRBOBVERBIILS>LMABERR S Wb o RICZOEBWELI-AD
BEXEZHNT, EFENEFLFHEL THINEEXRDZ, 2O L TETEBEIIKO ML
WNEDEELINTI2DEBAN T ARHICHKED LREL . BAEDH (Isotopic distri-
bution) Rz, /. BEEZIxLUAERKOBEOMINEL S, ZOEBETCOERN@
MERDEZ. UEOFETHL, B8, 2HOMERBORMEI T RTHEHE > £Fis. LI
N

[(BREUERE] AERWEHkinenaticZ R T. AHR FDnomentun BIEFIZ KE W=
., EXREEEOR2R IV FolERcE{BHllxh,. ENPICEL{ERxha»-
fzo BEHRIZIE, targetlikeZ ZETMIEWERIG. R Ufissionll K2EHPBR S LB,
F /=, projectilelike B EFHIFWMRIGIC L2 AR 2 HEOHEBICHELEDLAT
Wd, COFBIZ. HETVdampX N T & WiprojectilelikeZr BEARIE MM K IS & 38 { damp
Ehiztargetlike B EFPH L 2 Z AT RKBRLTNWD E Bbh 5. MEEEHEE (Ax90)
KAHASNBEOHE WY —2id. @EDOLissionDHEH L D IZWVWH @ Bsequential fission
DZhiCEWEBbh a8, BIIBRHTAEMZ 5.

[2EXW]

1)K. Liutzenkirchen,et al. : Z. Phys., A 317, 55-64 (1984)

MHEE - KRKZE EXmx (1990)

bl XBNe, EHEZLTOS. 20EIREL. EEVAL. BBEELLED.
LOESHDL., EXSCBOI LA, 3d0bdbhE



102
A {Fig.1)
10t The isotopic distribution
for several elements vs.
100 the mass numbers for the
target and the two catcher
— foils. The points (- ) are
B the total chain yields.
102 . A:Targgt.
:; . B:Catcher foil next to
\E 101 the target.
© C:The other.
100
t__.,.A
102
101
100
101
50

SYMMETRIC MASS DIVISION IN THE Ir-COMPOSITE SYSTEM
Seiya WATANABE, Kazuhiro TAKESAKO, Tadashi SAITO,Hiroshi BABA,Faculty of Science,
Osaka University, Yoshitaka OHKUBO,The Institute of Physical and Chemical
Research, Atsushi SHINOHARA,Eugene TANIGUCHI,Michiaki FURUKAWA,Faculty of Science
Nagoya University ‘

We carried out an experiment of a light-target and heavy-projectile combination
to investigate the heavy-ion reaction mechanisms under the inverse kinematical
condition contrary to usual experiments. A vanadium foil was bombarded with
8.5MeV/u *°°Xe beam. In Fig.l, the isotopic distribution for several elements
and the total chain yields observed in the target and the catcher foils are
plotted against mass numbers of product nuclides.The peak with a relatively
narrow width around mass 90 is very likely attributed to a so called seqential
rather than ordinally fission process. and other reaction mechanisms are also

found to exist in the isotopic distribution as indicated in Fig.1l.
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INVESTIGATION OF THE 7 MeV/u 58Ni-INDUCED REACTION ON Cu AND Rh TARGETS
Masaru KIRIU, Tadashi SAITO, Akihiko YOKOYAMA. Hiroshi BABA,
Faculty of Science, Osaka University
Eugene TANIGUCHI,Faculty of Science, Nagoya University
Yoshitaka OHKUBO, The Institute of Physical and Chemical Research
The experiment was performed in the E3b beam course of RIKEN Ring Cyclotron.
A 7 MeV/u Ni beam was used to bombard Cu and Rh targets. Cross sections were
measured and mass distributions of the systems were obtained. But further stu-

dies on reaction process are still required.
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Fig.1 Variation of measured cross sections
with mass number in the interaction of
1974y with *4N(135MeV/u) (solid)
and '5N( 70MeV/u) (open).
Symbols denote yield type,
®.0 : cunulative yield with Bt decay,
A ,A : independent yield, ’
M ,0 : cumulative yield with B8~ decay.

Fig.2 Variation of linear momentum

transfer with mass number for the

interaction of

19740 with '4N(135MeV/u) (solid)
and '°N( 70MeV/u) (open)

NUCLEAR REACTION PROBUCTS IN THE INTERACTION OF *97Au AND INTERMEDIATE ENERGY
HEAVY IONS 4N, '5N AND 4°Ar
Junji KURACHI, Eugene TANIGUCHI, Atsushi SHINOHARA, Michiaki FURUKAWA, Faculty
of Science, Nagoya University
Sadao KOJIMA, Aichi Medical University
Yoshitaka OHKUBO, Fumitoshi AMBE, The Inst. Phys. Chem. Res. (RIKEN)
Kazuhiro TAKESAKO, Tadashi SAITO, Faculty of Science, Osaka University
Seiichi SHIBATA, Institute for Nuclear Study, The University of Tokyo

Au targets were irradiated with '*N(135MeV/u),*5N(70MeV/u),*°Ar(59MeV/u) and
40Ar(38MeV/u) ions. Formation cross sections and recoil ranges of the target
residues were measured by activation method. Linear momentum transfer(v,.) and
isotropic momentum component(V) were deduced from the reccil ranges by means of
two step vector model. Thé target residues were classified into fisson,spallati-
on and peripheral reacion products on the basis of their recoil properties.
Reaction mechanism will be discussed according to these results,
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copper with nitrogen ions. ( O :observed nuclides<30%
A :observed nuclides 230% [ :observed nuclides >60% )

NUCLEAR REACTIONS WITH INTERMEDIATE ENERGY HEAVY IONS ON V,CU,NB AND I

- THE DEPENDENCE ON PROJECTILE AND TARGET -

Eugene TANIGUCHI, Junji KURACHI, Atsushi SHINOHARA, Michiaki FURUKAWA,

Faculty of Science, Nagoya University

Sadao KOJIMA, Aichi Medical University
Yoshitaka OHKUBO, Fumitoshi AMBE, The Inst. Phys. Chem. Res. (RIKEN)

Kazuhiro TAKESAKO, Tadashi SAITO, Faculty of Science, Osaka University

Seiichi SHIBATA, Institute for Nuclear Study, The University of Tokyo

Target residues from the interaction of V, Cu, Nb and I with *°Ar (38, 59 and

95MeV/u) , 5N(70MeV/u) and '4N(135MeV/u) have been measured using the activa-
tion teqhnique. Mass yields, charge distribution, and mean longitudinal momentum
transfer were deduced from the experimental data. In the target fragmentation
products, the change of excitation energy and mean longitudunal momentum transfer
for different irradiation conditions will be discussed.
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Table 1. Parameter p and deduced nuclear
temperature.
Nuclear System Incident Energy P T
(GeV) (107%) (MeV)
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t65Ho INDUCED BY HEAVY PROJECTILES

Kazuhiro TAKESAKO, Tadashi SAITO, Hiroaki KUSAWAKE, Akihiko YOKOYAMA.
Hiroshi BABA, Faculty of Science, Osaka University
Yoshitaka OHKUBO, The Institute of Physical and Chemical Research (RIKEN)
Atsushi SHINOHARA, Michiaki FURUKAWA, Faculty of Science, Nagoya University

For light projectiles, the relationship Y(A) «cexp(pA) holds in the intermediate
and A is the mass number of the

energy region,
target fragments.
decreases as energy
behaves as a constant.
with hecavy projectiles,

literature.

increases

where Y(A) is the mass yield

until

We performed experiments

the upper limit of the nuclear temperature.

We expect that the limiting behavior

It has also been tentatively testified
about 1GeV,
to test this limiting behavior

above which

that the parameter p

the parameter

and obtained the p values which agree with those in the

is due to the appearance of



1A15 B a0V ¥ — EBT O BRI T 5B R S I E

I{

(B x®f) OBREWE =ZWA-— W MH— WAEN
HRMEXE HEATE FAER &R IR

1 Broic
B AL -—MELHB TR — LA BRI TMEEBERDFIREA

BABKBORGREENER TS, ChooRE VWM EREFELS L
LAWMRLrOMBEMNEL TV 5, _

AHMFLETHEORIGE. AFKFOI RV E—HE MeVL Lic 2B L
BHBEREAILRY, SHEEBLEENERT 3, -, £REROMNERE.
MeGeVU E AT AN —RKKFELRZWZIEBHEODATWDS, THETHERER
Bl 2 BYBEOERBEBE. BPICO2WTHEMeVD 58000eVETO T X AF
—RWETHEIRTWAN, BiERRF — ¥ BIEL AL TRKNICEREEO
TREAEMELEF—sRDBY, BrBBFKODWTOERKEEO 5 — 4 &,
EBECHPRVWOBBRKTH B,

AMETHR, BIANVF—NABEIOERTFMECE BEYREE~0BYE
FFARDZED. BLIAMF —ERFEN, R YORBAREBEEBEIN L. BERK
BETHERLEGEONERE RO 2, AERTR, NMEEBEEOTILTRTS
2Pl XOEHOHEFERNIEDWT, BEBFIR Lo TER L EKED £
MEMOBERTOXBREREIIAUBFRIAERERE DRI LEKR. B2,

2 KR
BIANF—YHEBPWEN (KEK) © 26V Fy vy r7obur2oWmoiixh
FEBFE—-LEHWT Al SPhETCOITHEOSBERNEZINEROB LS A v
Eo2rirmecsd, EFESONMZX0nWs 0% EFEMIZLTEBHE 2T -, EH
OFEE T~ 100ng/cu®TH %, BERFOLFNLEF 106V (KT H7k=056eV) T
Hol, 2HHTBELEEBRFRI 6B XU 1.2 x 10'4E (BYEHM. 31
A) T, 2hiAloBEbIc &3 2TAL(d, 3pn) 2 NaR SO W EEEZH WT KD 12,
CZTOMNEMBE ULTT. 36eVD 14, 7+ 1. 20b (1], 2.33GeVD 15,25+ 1. 5ab (3] E
BIETH 2 5nbe Ve, BEBOY - ABERSIC(ZAEFF =Y N—) TF
=¥ —L. 2OEHIEILTH - 2,

3 HRLvEBE
B LEENE PO Y BE(CREBEPHAR I TRAKRMEE2E L Tl E
Lz oM EARZIFNOYBIAINFTF—LHBFOLT 2o EZEEL.

RELDIEZRED, 3360nbE, BEOS0WH, §7TZ22TDD,
CALEDBALAS. E2hPTUA WAWD EIRE, X EHDB



EHM., RESDE, vy BEHEr»ERBFEEEZEL L &,

B DTe, Co, Ni, Cul DWW THLNEHEMLKIKD 126V F B W2 E
RWERE LRI oEER 1, 2R T, "BeRUBHBKCHE WEER R W EBHER
GHEBTOMEEOLE2EH L AMRLI-L.8THo k., ZhboDHE, ERBT X

UCBFoLEEEOHREEOL L EE-K LTS, [4]

= 2 . ‘H . - 2z + ;
I b bl
T § S f o4 A
; o] ; o]
.CT:; 3+ Co — § 3 Cu -
" ! R +
2 - 2 - .
bo fdl By dugd
1~ . - 1 Qﬁ ¢¢ .
! ! L 1 ! ! ] E | ! t {
o] 10 20 30 40 50 .80 70 0 10 20 30 40 50 60 70
A A
Fig. 1|. The ratios of the cross Fig. 2. The ratios of the cross
section of 10GeV deuterons to section of 10GeV deuterons to
12 GeV —protons for Fe and Co. 12 GeV protons for Ni and Cu.

X

[{1 P.Kozma and J.Kliman, J. Phys. G:Nuel. Part. Phys., 16, 45({1990)
{2] 7T.Asano et al., Phys. Rev. C28, 1718(1983)

[3] J.Banaigs et al., Nuel. Instrum. Methods, 95,307 (1971).

[4] H.H. Heckmann et al., Phys. Rev. CI7,1735(1978)

NUCLEAR REACTIONS OF HIGH ENERGY DEUTERONS WITH MEDIUM MASS TARGETS
Masaharu NUMAJIRI, Taichi MIURA, Yuichi OKI, Takenori SUZUKI,
Kenjiro KONDO, Kazuhiro TANAKA, Masaharu IEIRI, and Minoru TAKASAKI
National Laboratory for High Energy Physics

Nuclear reaction cross sections of 10 GeV deuterons with medium mass
targets were measured by the ¥ -ray spectroscopy of radio nuclides.
Comparing the results with the cross sections of 12 GeV protons, we
obatingd the ratio of c¢ross sections befween 1.6 and 1.8 for Fe, Co,
Ni, and Cu.
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Fig.l Variation of the observed
yields of 27AI(Y ,7z*)?™Mg as a
function of Ea.

_§: Fig.2 Variation of the observed
% yields of "'B(y,z")''C as a
2 function of Ea.
SRR R Fig.3 Variation of the yields of
o =t ‘ . B ‘ (v,m") and (y,m"*) reactions as
Yo 50 100 150 200 a function of target mass A+.
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SYSTEMATICS OF PHOTOPION REACTION - SPECIALLY OF LIGHT NUCLEI -.
Yasuji OURA, Koichi KAWAGUCHI, Samir Ranjan SARKAR, and Koh SAKAMOTO, Faculity of
Science, Kanazawa University.
Seiichi SHIBATA, Institute for Nuclear Study, University of Tokyo.
Michiaki FURUKAWA, Faculty of Science, Nagoya University.
Ichiro FUJIWARA, School of Economics, Otemongakuin University.

Nuclide yields were measured for photopion reactions of ®2Y, 59Co,<!'K,27Al,!''B and
"Li to compare photopion systematics obtained from heavier tartgets. It was found
that photopion yields from (¥ ,n¥) reactions appear to be independent of targetmass
and the ratio of o (7 ~)/0o (x*) is approximately 5 all through the studied Ar.
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(B2 KE) OAEA - JHE M- 400 - FES - EEFEEK

REFRTM=BAN K BHEERE., SOOHFEFORLMEBERAA VBERMEZL. 200
I | RFM%Z 2OoDANVEEEPSERMAG Li-MRoBE2H >TSS, CogERKRHD 3D
DOHRFOBICRBIIERAI 216, 3. M THIH, REPHEERZMUTVI2 61
3MEOHKFFIMEBFEFIM/MEHARIT L HTEDS, TOXI LS ERE T IR
FEEZY. HEFHORF Sy VBERARYVBXTBHTALNTRTHY ., CoLSR
BREFORFETHWTOBE, T LbbS%FFORF MBI ARET I LB AANYF -5
EBREBELTRALIATHE, ZEOEIAAND 7T —DNHIEE KZ1077 secHEH R Ay —iL %
HLTHY ., TORINTEIBHHEEITILT IR SEARY VOB ELBR 6N, £
LT, EFoBEEENERRE A -V XD +9# < hd L, BHEER I ART UKL
TTEOINLRD, COXIREHARARIIDOT, DHITRBHEFoORy It k3b02 L
TEZORTOH, D.N.Hendrickson SDMEIZKY . BSETROFHOMEERZ2EL -1
FARRTHZEESNBESINRHEY . BL4BIHhET, BE7LUFILELHOEAKTFE=
ARV BEEKIIDOT, TORTFERERFLTELNE? | SERAIIVE CBEATFE L
T 7 /B (NCCH,CO0N) A MAT R E B TE DT, TORFMKBIE>OTHET 3,

854K ([Fes0(NCCH,C0,)6 (H,0)3]) DA TDOHETIT oIz, 7/ BEHE(NCCH,CO0H)
I 4.3 g(0.05 mol) RUAKELT P YU DA 2 £(0.05 mol) %720 nliziEnL . KAk ()
4 K% (ReCl, - 4H,0) 5 £(0.025 mol) %7K20 nlicBAMEE. ChODBHEESL. B
£10 cn, BE2 cnD > ¥ =L B L, AETERZ LTI HKER. ROBYBLL-0TA
BL. APBEAROCY—LRREUVBUKE L. X518, RERoEEv Itk AEERD
HBEULERIRBAML ., ZEAHEE S Yy—LREBLEKELTEL L., 1 ~28lbIoTH
BOSRERPEEL - XEEERIFE <y 79 = > A B g 8 R EHRF(MXC18)
TiFofe AAND T =AY bLORIEIZS 7 Co(R) ZBF L LT, BEOHFHETITo -,

Fliz#hkoERPHT—- 2R L. ERRKED
M| HTEEARIGEOPZHRATH . KL TFORBE
. H1ISRTES0EhbHTIEMHIEL . BB
I —EOFFORERFIMBEE T TR BT
iE, BEREATIANBEARTIENTES, -5
2XVERFOE—RUBHORELELHENTEMTDH
5, M2DAANY 7 =AY MV ER T R
BTHDHILEZRLUTHEY . BEPIBEMNHIGENC L EF
BULRW, £-EETR2/M 3 MAXH TE JRERTFMH
RETHY . BETKRET SRFMEMERAR 2RI N

bk, T/ 7 0ubiE—-KORTI., EKDEEHRTF Fig. 1. ORTEP drawing
of the complex.
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Table 1. Crystallographic Data Table 2. Bond Distances and
Angles of Central Atoms

ggrmula %i;?géNCCH2COZ)6(HzO)3] Distances / ;8\
crystal size, mn 0.70x0.40%0.30 Fe; - 0c  1.892(2)
crystal systen triclinic Fes - 0c  1.891(2)
space group P1 _____F?¥a;1!%2---1:%9?(31_-__
i e e

c & 12, 244(4) foo - Qo 2.119(2)

o Jdeg 109.52(4) Fes - Ows 2.121(4)
B,geg %88-%%%2; Angles / degree

¥ ,0e8 X Fey, - 0c - Fep  120.0(1)
yolune, A° s8() Fes - 0o - Fes  120.0(1)
dcalcdy g'Cm_3 1.73 . Fe3 - Oc - Fe1 120.00(9)
temp, K 293

radiation} X, A Mo Ka; 0.71069

R, Ry 0.041, 0.057 e

100¢

MRREE RE WA, 3AKFPIREERKTT SR .
FMRIEE TS T LS. AP FOHRSLHE |
RTW3Y . SEOYT ) BBREREEAYTHS g %
B, —HoL7 ) EOBRET L., BETIHTFD EBWF%$W" R.T.
KEIFOKBRF L OMIKBLESBHY . B 'g'oo'
WICIERB A PI— 2R T0WAI L. & 595
K5 FH B %E U -HEERNRTME LRI = og2
B LTH3 L EBERL TV S, Bo| kL, Loty |
iz, XBEBERITIHIRZEUH &L M~.%ﬁﬁ - .1.'
BAEBRLUTE2ZLEBERATLE, DD -2 0 2 +4
VATRBOBERLET ., £, SROFERERS Velocity / mm-sec’!
ORI EEBBICEHLET . Fig. 2. Mossbauer spectra

of the complex.
References
1) H. G. Jang ef a/., Inorg. Chem., 28(1980)3547; and references cited there in.
2) T. Nakamoto et al., Chem. Lett., (1991)1323.
3) T. Sato ef a/., 63rd National Meeting of the Chemical Society of Japan, Osaka,
March 1992, Abstr., No. 3P13 .

MOSSBAUER SPECTROSCOPIC STUDY ON MIXED-VALENCE STATES OF TRINUCLEAR IRON CARBOXYLATE
Tadahiro NAKAMOTO, Satoshi KAWATA, Susumu KITAGAWA, Motoml KATADA,* and Hirotoshi SANO

Faculty of Science. Bepartment of Chemistry, Tokyo Nefropolitan University
YRadioisotope Research Center, Tokyo Nefropolitan Universily

A new mixed-valence trinuclear iron carboxylate complex with cyanoacetato ligands,
[Fe30(NCCH,C0,) 6 (H,0)3], was synthesized and the crystal structure of the complex was
determined by means of X-ray diffraction. The crystal is triclinic, space group Pl.
Although the complex does not sit on symmetry center, the three iron atoms in a mole-
cule are almost equivalent. Mdssbauer spectrum of the complex shows a temperature-
dependent valence delocalization. A hydrogen-bond network in the crystal suggests
that intermolecular interactions through the hydrogen-bond play an important role in
the valence delocalization.
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By /#mENI0 sk B, BERMAE
TR0 sk b N ENA RN T —
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NEZIOoNB, T/, BHEANK U BE LT Nossbauer spectra for
CH3 (CH;) o COOH(n=3, 4, 6, N A W/ 85tkicD  [Fey (bpup) (ena) ;] (BF4) 2
WTHHET 5,

SYNTHESES AND CHARACTERIZATION OF DINUCLEAR MIXED VALENCE IRONCI, IN)
COMPLEXES ' |

Yonezo MAEDA, Yuichi TANIGAWA, and Yoshimasa TAKASHINA,

Department of Chemistry, Faculty of Science, Kyushu University

Mixed-valence binuclear iron(II, M) complex, [Fe.(bpmp)(ena):]|(BF,), was
synthesized, the NOssbauer spectra were measured at various temperatures, and
the structure was determined at 290K. The valence states are delocalized in
the Nossbauer time scale over 223K and localized at 78K. Fe-Fe distance is

3. 3684, and average Fe-0 value of 2. 0484 and average Fe-N value of 2. 2084
support that both of irom atoms are in averaged valence state.

__45._
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LOO2RMPENFEHSMSN TV, TO2HEOEEN> b, BHEROEV O IR
BECEETSRFHEOTHLETRTOIHL, BHEZORVLORBEICEFELEVE
ERTFHERBE LD LPBESN TS, HE B2 QREMHSI5. 17 190RHT
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ANGT - BRECLD, REESTAROSAIROOBHERE L VRERTHDZ L
ERELE. 2 SEHR KBEHRBIVBORETNVINVEEZETIEELZAVT B
PAsEEE L BT HEREOMGBE R L 2.

(£58) $ERCAVEL I -YEFY L (C1)BLULL, """ -V MY F ) (C=13)
E7z0tvid, REHEHILI6,8OER THOWONEFIRTHKL, 'H-NMRAXZ
MULICEDAZELE £EEFASOZAVTIE -AFY VREEBRNICIVELR
WTEBIEL TER. E56KRF0—P2r0uXxdVyroBEELE. BXXEOR/Y
—vIBET CkaBEHWTHIEL R *Fe-A AN TP —AXRZT b JLiE. 57Co(Rh) %
BEEL, SK~300KDBEHHETHEL . BONEART M ER/N_FHETHEN
L. BV 7 MEBLIUWUBFRREZRD . REEHE&S 7 MEIHESKESEL U,

(BRBIUZE) KREEPLRBIUVBIo@mEAK L L. XBHEFAN S -V L VEREZ L
STWBZ EPBEREINTFE. RBHBOGAERAFYTVYBIUPI70uXxs v EEE»S
ODREXEDOBHEERTH- 0L, REHLOBAERANXFY VY TREVDHD, ¥
200X VTCREVWHLOLEEWVWOOOMAPBETS CE¥EHBE N (Fig. 1) . fd
My ouoAsUroREEFEOBHEEREAL SERVEONZIPICO>VWTIRA» TR
X, RERHPTH S, Fig. 2T 7unr s rvhroBzREBHLRORBEOAZINY 7 ~
AR IMILERT, CORRBRXERFENSY -V EDFHENDZ LD SETEYETS
By (B oBMES) LIEHELEVES (BEOOBHERE) PEETSZILERLT
W3, REBBORBIZIS W TR, BEXXKENOERLD PEHENSED, AF¥ B
trvsuordrrboBrAEREE OK~300KOEBEERETC2HOY 7Ly FBEH
TN BEIRELZVWEEREFHREL2 L2 EPHPICENE, ChSOEREED
BEHSFTHOBAIEDOBHEHE LY, REETHILWIHIBOREEZIHTS
LDTH 3,

hLESED I2AEQLEL EHLPNVWOAL
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Fig.l X-ray powder diffraction Fig.2 Mbssbauer spectra of 1',1"" -
patterns of 1',1"" " -didodecylbi- didodecylbiferrocenium triiodide
ferrocenium triiodide obtained obtained from dichloromethane at
from hexane and dichloromethane. various temperatures.

£EZHE 1) S.Nakashima and H.sano,Hyperfine Interactions, 53,367 {1990)
2} h 8, bR, HEH BELESEIEFES 20106, FARE (1992).

MIXED-VALANCE STATES OF BIFERROCENIUM TRIIODIDES HAVING LONG ALKYL CHAINS (1)

Satoru NAKASHIMA, Yutaka UEKI,Hiroshi SAKAI, Faculty of Science,Hiroshima

University

X-ray powder diffraction and M8ssbauer spectroscopy have been applied to

rr

1',1""" -didodecylbiferrocenium triiodide and 1',1"’' -ditridecylbiferrocenium
triiodide which have layer structures. The former obtained from hexane possesses
longer inter-layer distance and exhibits temperature independent trapped-valance
state. Upon recrystallization from dichioromethane the crystals with shorter
inter-layer distance precipitate and exhibit averaged-valence state depending on
temperature. The latter compounds obtained from hexane and dichloromethane

indicate a trapped-valance state in the temperture range of 80 to 300K
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{1] M. Takeda, Hyperfine Interactions, 28, 737 (1986).
2] &5, R, . Mgk, 77TH, S0EEE LR 1990).

BlIvrH, =5, BEYE, 24X, 5 F34EREbdatmnme1990).
[4] T.Yamamoto, K. Mikata, K. Miyoshi, and H. Yoneda, Inorg. Chim. Acta., 150, 237(1988).
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Table 1 Crystallographic Data
1001
o9t
I I 1 1
100} # 8 o
. 98t Crystal System orthorhombic monoclinic
.,; 100 Space group  P2,2,2, P2,/n P2 ,in
S 99 z 4 4 4
é 100 W%“ """'a ;,‘\WM/!"‘ Cell dimensions
s % a(A) 16.639(2) 16.418(2) 17.77503)
E 100F ,,M, b(A) 11.5122) 11.025(2) 10.261(1)
3 N c(A) 8.890(3) 8.576(2) " 8.883(2)
€ oof it “wrm' sy 8C) 103.75(1) 95.86(4)
S \/Z\/ _ V(AY 1702.9(6) 1507.9(4) 1611.6(5)
B e ) I: Na[Fe(trdta)]-3H, 0, 1I: K[Fe(trdta)}:H, O,
i -1
velocily I mms IIL; Li{Fe(trdta)]-3H , O (ref.4)

Fig. 1. ’Fe Mossbauer spectra at room temperature of M{Fe(trdta)]-nH,0

Fig. 2 Crystal packing diagram of Na[Fe(trdta)}- 3H,0.  Fig. 3 Crystal packing diagram of K[Fe(trdta)}H,0.
Na and H,0 are omitted. » K and H,0 are omitted.

CRYSTALLOGRAPHIC AND MOSSBAUER SPECTROSCOPIC STUDY OF TRON(IID)-
TRIMETHYLENDIAMINETETRAACETATO COMPLEXES

Takafumi KITAZAWA, Masashi TAKAHASHI, Masuo TAKEDA, Faculty of Science, Toho
University

Newly prepared Na[Fe(trdta)]-3H,O and K[Fe(irdta)]-H, O were characterized by singel crystal
X-ray diffraction and Mossbauer spcetroscopy. The Na complex is found to have magnetic
interaction between the high-spin Fe® * ions due to the crystal packing.
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BAAC A AR, RBREHSTOEBRK. A4 7{HEEPOUVHY MEF, BEIEOE
KR (w4 HgE) FoBRFAVRERYE, HRERELKEN2TW5, TEHREL
TOERBICREKRERLANEBAIDY . BNCIXREBHDIERH TH 2D, SHRERIC
BERDICELWHAE, BEERE0KFELNDY, ARICKAMELTOBER. R4E%
WREXDZEIILEMEOLDR2EVH I ZLLTETH S, RRPORENLDOL L
Tk, HEBKA1l, (A1Si30.0) (OH) ., »&EBHHKMga: (A1 Sii0.0) (
OH) A%V, ARBRICE 7Yy RBEEKMg: (A1S1i301,) F:®5F4=54 KK
Mg:Li (SiaOy0) BEXNHD, 7y RERLERR, O/ A YOEB L EFHYHE
FROFBLEE*HBULEIBENVRBHICEUED., SR HE2RT. AMFRTE, 7v
RERCEBESRAA VEAOHE 25T BEL2ERIMRO—BL UTF e By
yREBBOGREAAR. EHEHE (B, BE., RHEXE) oBBEAINI TP XE:
AuwTHEHRE,

<¥£ B> FeBRTObLOW, RARBBTIEDODTREaS —THIHN, A7
KEBEREIFe0BILEABIUCRNNE*HEAT LI ELNEETH S, COBEID, &
2DFEENLFeBR7 yRBROAGK2BRE., BHREETRAE. BRECBL
Tk, E® (Si0,, MgO, MgF.,, LiF, Fe.03) 400mg *FNNE, X
T54, B8R (T8 —)h) TSHRAEL, 60CT L FREHERLEE, HHASE
BicHALE, BHIE1200~1400CCc2KMHfTYw, 2~3C/ mMinc800T
FCHRGH. FACTHRBLE, —F, BEBSETE, I, #8%. 2t/ cn®0
BHEETSMMERKEL, BE&Fa®HE, 600~1200CT1 2KRMERLE.
BohERABERS, THE-FBARE, BAEBART MLV ELEHIC, AANTFARY b
WERELE, AZAN7HIE, KankeleitB @ transducerZ W T, *"Co 2B L
ULTERTIToE,

Table 1 Batch compositions and reaction conditions

sample batch composition temperature atmosphere
NAG-1 Kﬂgz.sLio.4(Fea+o.sSi3.4010)F2 1300 0
HAT-1 Kng sLio_ z(Fea+o_ aSis. 2010)F2 1430 air
SAK-1 KFe2*MgLi(Si4010)F: 1320 N»
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<EBRBLUTEBE> SEFRLEDODIL,
OEBMETERLEIERORBICOWTER '
THELEAANT 7 AR MVERLICRL o
o TOhOHLONY FTHEB L UBMEH LR ]
KmRLE, NAG—1IEDoWT Fel' @B
chdEEDLh2Q8SDhEanT Ty pE 0.
Fe?lCBBEEh2LEDhB3HA T Ly B &
UBENFORAL 2HOBAYBY -7 L
LTRHraht, 79REBRO—KRAE. W (
X, Y) 2-3 (Z4O1o) F.,okoicia&Zh
A, WikBMo 1 2B A4 (B ; K,
Na*, Ca?*), (X, Y) 68 MNAZY
(Bl; Mg?*, Li*, Al®, Fe?) , Z
Famfi4 Ay (B; Si*, Ge*, —8iX
A 1%, B?®, Fe?®) BRL. <DL FV
ARBERLED., SEEENICIIMEEE
(T,) —AE&KE (O) —HmE&E (T,) — t
BRI (1) LtwokERYAFELTNWS, 2
ORKTR. MAEAKBIOF e *"RTRICH
ET NI F e CHEIL, 7254
MNEHEZHBERLTWS LB S, HAT—1
ConT FHELEERICEVWDOT, KBS v
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MOSSBAUER SPECTRA OF SYNTHETIC Fe-FLUOROMICAS

Hisakazu MURAMATSU, Kiyohiko YAMADA and Kunio KITAJIMA®

Department of Chemistry, Faculty of Education, Shinshu University

*Department of Material Science, Faculty of Engineering, Shinshu University
Mossbauer spectra of synthetic Fe-fluoromicas have been measured. Samples

were prepared by a melting and solidification technique or a solid phase

reaction at various temperatures using high purity materials of Si0,, Mg0, MgF.,

KF, Fez0s3 and/or Fe0. M6ssbauer spectra showed three pairs of quadrupole

doublets which are attributed to Fe®* and Fe?* ions being located in tetrahedral

or octahedral sites.
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MOSSBAUER CHARACTERIZATION OF O-PHENANTHROLINE IRON(II) COMPLEX IN ZEOLITE
SUPERCAGE
Yasushi UMEMURA, Yoshitaka MINAI and Takeshi TOMINAGA
Faculty of Science, the University of Tokyo

Pyrolysis of tris(phenanthroline)iron{IIl) complex encupsulated in Y-type
Zzeolite supercage was studied by means of thermal analysis, reflectance
spectroscopy and MOssbauer spectroscopy. The complex in supercage was found to
decompose to free ion located at ion-exchange site without formation of an
intermediate bis(phenanthroline) complex in the range of about 140°C to 360TC.
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CRYSTALLIZATION OF IR-TRANSMITTING ALUMINATE AND GALLATE GLASSES
Tetsuaki NISHIDA, Shiro KUBUKI, and Yoshimasa TAKASHIMA,

Faculty of Science, Kyushu University.

“IR-transmitting glass” will be used as high functional materials in the field
of optoelectronics; distinct change of transmitiance or reflectance due to
crystallization will be utilized. In this study, activation energies of
aluminate and gallate glasscs are obtained by DTA and FT-IR transmission method.
In gallate glass, characterization of crystal phase produced by ¢°Co-7 ray
irradiation was done by Nossbauer spectroscopy and IR absorption spectroscopy.
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1) M. Dirke, S. Miiler, and K. Barner. J. Non-Cryst. Solids, 124, 265(1990).

LOCAL STRUCTURE AND 7 -Ray IRRADIATION EFFECT OF TUNGSTATE GLASSES

Tetsuaki NISHIDA, Hidetoshi SHINDO, Motomi KATADA*, Toshiyuki TSOBE, and
Yoshimasa TAKASHIMA, Faculty of Science, Kyushu University, *RI Research
Center, Tokyo Metropolitan University. ’

ESR and FT-IR measurement of tungstate glasses revealed that the fraction
of ¥5* increases by 7 -ray irradiation. A yellow crystalline phase was
formed in (LizB407).-.(¥03), glasses with x=0.45 due to the formation of

lithium tungsten bronze Li.¥0;.
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LOCAL STRUCTURE AND 7 -RAY IRRADIATION EFFECT OF TYPICAL IONIC GLASS:
NITRATE GLASS
Tetsuaki NISHIDA, Masakazu OHARA, and Yoshimasa TAKASHIMA

Department of Chemistry, Faculty of Science, Kyushu University.

It is generally known that ionic glass 1s constituted by random packing
of cations and anions which are ionically bonded to each other. Absence of
the covalent -0-NWF(network former)-0- Bonds produces interesting physical
properties such as high electrical conductivity and low glass transition
temperature (Tg). A new K*-ONO; bond was observed as a result of glass

formation.
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PHOSPHONATE AND CARBONYL LIGANDS VIEWED FROM °"Fe MOSSBAUER STUDIES
Hiroshi NAKAZAWA. Yasushi NISHIHARA, Katsuhiko MIYOSHI, and Hiroshi SAKAL

Department of Chemistry, Faculity of Science, Hiroshima University

A series of (n %-CsRs)L:Fe{P(0)(0Me).} complexes (R = H,Me; L = CO. P(OMe)a)
were prepared and the MOssbauer spectra together with IR(v co) and TP NMR
spectra were measured. These data suggested that, for the iron complexes con-
taining one or more CO ligands, the d electron density on the Fe atom is not
affected by changing its substituents, whereas for the {(CsRs) {P(OMe) s} Fe {P(0)-
(OMe)2} (R = H,Me) having no CO ligand, the d electron density is accumulated on

the Fe atom.
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1271 MOSSBAUER SPECTRA OF ORGANOIODINE(II) COMPOUNDS HAVING HYPER-
VALENT IODINE-OXYGEN BONDS

Masashi TAKAHASHI, Masuo TAKEDA, Faculty of Science, Toho University

Hiroyuki SAWAHATA, Yasuo ITO, Research Center for Nuclear Science and Technology, The
University of Tokyo

lIodine-127 Mossbauer spectra of organoiodine(IlI) compounds with O—I—Obonds were obtained
at 20 K using a Mg,'”"™TeOQ, source. The electronic states of iodine atoms are discussed using the
Mossbauer parameters and the valence electron populations derived by the Townes-Daily and Perlow-
Perlow treatments.
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MOSSBAUER SPECTRA AND CHEMICAL STRUCTURES OF SPIN-CROSSOVER IRON(III)
COMPLEXES ¥ITH A QUINQUEDENTATE LIGAND

Yonezo MAEDA, Yosukc NODA, Hiroki OSHIO, Yoshimasa TAKASHIMA,

Naohide MATSUMOTO, Kyushu University ’

Fe(mbpN) (1ut)1BPh. and [Fe(bpN) (py)]BPh, were prepared, the Mossbauer
spectra of them measured, and lhe structure of the former complex was
determined. The minimum value in the quadrupole splitting was observed at the
spin transition temperature range. The origin was resulted in the diflference
of the sign of efg between high- and low-spin states due to the geometrical
position of an anion. '
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M{OSSBAUER SPECTROSCOPIC STUDY OF FERROCENE DERIVATIVES

Faculty of Science, Science University of Tokyo.

Tori KUSUDO, Miki SUGIYAMA, Haruo SATO

M&ssbauer spectra of ferrocene derivatives which bonded to silica gel or
adsorbed on silica gel were measured at various temperatures. No Mdssbauer
absorption of ferracene carboxaldehyde supported on silica gel and Fe(CsH(CO0-
SiZ): was observed at room temperature, although the absorptions of these were
observed at 79K. On the other hand, the absorption of biferrocene on silica gel
was observed even at room temperature.
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Fig.1 Mossbauer Spectrum of Decamethylferrocene at 295K.
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Fig.2 Mossbauer Spectrum of Decamethylferrocene at (410 % 2)K.

TEMPERATURE DEPENDENCE OF MOLECULAR MOTION IN FERROCENE DERIVATIVES
Hitoshi SHOJI, Department of Chemistry, University of Tsukuba

A Mossbauer spectroscopic study has been done of ferrocene derivatives in
the region above the room temperature. Mainly the results of decamethylferro-
cene are reported. Decamethylferrocene has three solid phases, one of which
in the highest temperature region is plastic crystal phase. Although the
absorption is very weak at high temperature, spectira in different phases are
compared and discussed from the point of molecular motion.
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STUDIES OF THE LATTICE DYNAMICS OF [A.,a""(MeaSn)sFe(CN)sloo BY MEANS OF MOSSBAUER
SPECTROSCOPY

Michitomo FUJITA, Motomi KATADA, Hitoshi YAMADA, Satoshi KAWATA, Susumu KITAGAWA,
Hirotoshi SANO

Faculty of Science, Tokyo KHetropolitan lUniversity

The lattice dynamics of the 3-dimensional polymer, [{(MesSn)sCo{(CN)elo . Was
studied by means of Mossbauer spectroscopic technique. Two phase transitions were
found in this polymer. The behavior of the phase transition is different between
heating and cooling processes. However, the temperature dependence of the area
under ''°Sn-resonance line on heating is similar to that on cooling. This suggests
that the mean-square vibrational amplitude of the tin atoms in the polymer is not

influenced directly by these phase transitions.
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L199n-MOSSBAUER EFFECT OF Bi-Sr-Ca-Cu-0
SUPERCONDUCTORS AND SEMICONDUCTOR
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Fig. 1. Mdssbauer spectra of YBCO
superconductors(a,b,d) and semi-
conductor(c). (e):2223, (£):2212
phases. (g):2212(Ca~Y) phase.

tn A {arb.}

Fig. 2.

200
T 1K

fn A-vs-T plots of YBCO
superconductors(a,b,d) and semi-
conductor(c). (e):2223, (£):2212
phases. (g):2212(Ca~Y) phase.

Tetsuaki NISHIDA and Yoshimasa TAKASHIMA, Faculty of Science, Kyushu University.
Motomi KATADA, RI Research Center, Tokyo Metropolitan University. Yasukuni MATSUMOTO,

Faculty of Engineering, Fukuoka University

Softening of phonon was observed in the Mé&ssbauer spectra around the Tc{on)
of YBa;Cu3O7., superconductors. On the contrary, Bi-Sr-Ca-Cu-O super-
conductors (2223 and 2212 phases) show only normal phonon probably because of
a layer structure having a very weak chemical interaction between the layers.
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(#E] ESARY (KUHEREY) OREEFT 5k, ThoOHORBTEE
ERICHET 52 EAEETH 5. KERENTRARARME LTRSS EE" 20
BY. TEHEHELDHLWT - ¥ RUBEICOWT QBRI S 5o HRHCEENS
MUY AL 9T YRR EDBEEEE TR L. TOFEMEN 5 LREORE, B
HEREHRD 3HERIBEINTED . aPTHT P AANGZHE L TR ORE
EEATREN T SOGER NS, LHEOYSEIED . TOFE L RMEENER 5
R A TS 5 HHTH B0 22°Ralk b Y 7 ARIUCIES BRI TEEINZE. 16T
HY. BREREEOHRICILELZBRETH D, FEHIZY BAXRT by boA Y -tk
BB LU ELREORMEREOERERERET 5.

(8] ABRFEFIERIBEZBVWIREIEABO L EBELBZRBROMETR
BLELOEFRRE UE, EBEORE,S] mI32H2WE 2 andD0Y a5 - THID
o 2R EBRE 2110 CTHER. HELY I AENA YL EERER)IF L UEBIwhT
HERRE L, YRESR (BHEYVYZTL) OREY - 7EHHEIIEEREC
89Cg, 22Na, $4Mn, '*7Cs, 24 AMBRUHN ¥ A b (D5 EHEEA) | KERBRO
KCL(*®R) &4 T RABNA Y ICARFGEL 2o —DOHEHZ D WTI-SHEHEL 2. EB
RAWEYBOE -7k ROBNTH B, 77 RIIOKTE: 22°Ra(186 kev), 2'Pb
(325 keV), 2'4Bi(609 keVE L1r2448 keV), b VU™ ARFITIE22 RalIIRELE22%Ac(911
keV), 212Pb(239 keV), 2'2Bi(727, 2448 keV), 22°T1(2615 keV)ZFEL 7,

(#HR] WMEERLERLICREUE. FJFED2 Ra/22RatbizREH, SHEICWILE

Do TINEL B TBYEENSOEX (m) 12 LT - ORSEEOREET Oy b
5 EEEME S RE, iR EMNEO{LEEMZ (BaS0s, : PbS04=T6:2)TH D, &
BAICED A 2R 7222 Rl SRS 2T TR T B, LR EORERE S —FL T
0,15 mu/y e RO BT EHNTEE, ABELBRBERCEIRE MY D ARAB LOIS Y
RIOBNOTBEREE2, 3ITRLE, SEEOBAICII? RaDILKEEE(dps/e) i
BZLIzBT 2T LE%  FHEIZHERTI/I00ITTH -7, HL. BERESELEIN
EEALLSCERELTTE RSO THITHIEICHL 2R TIREBREL T, 20
IFRIAYEER L T22%Ra AMBE L TA B o EbDEBbhb,

QERFEEL, WBEUAL. UBREDXI. BAEBNI, ZAEINT L &
DO3BEHI. BPRLOSAD
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DI VR PUY ARIIOBEEMM A DL PEELERLTED . ThEhokiico
W77 A%) OFEREDEWE., KESTHLHMEERETH 5.

Table 1 Specific activities of 22%Ra(dps/g) and 22°Ra(dps/g), and the ratio of

228Ra to 22°Ra in Tamagawa hokutolite

228pa 226Rg 228Ra/225Ra
1st layer 25842 15.8%0.7 16.3£0.73
2nd layer  370%4 47.3%0.5 7.82%0.11
3rd layer 20142 56.410.7 3.56+0.05

Table 2 Radioactivities (dps/g) of thorium series found for Taiwan hokutolite
228Ra 2!2Pb 212Bi 288T1

ist layer 1.30%£0.02 2.74+0.06 4.710.4 1.11£0.01

2nd layer 1.68%0.01 1.58%0.04 1.7£0.2 0.78%£0.01

3rd layer 1.95%0.02 1.66%0.06 2.0%+0.3 0.7740.01

4th layer 1.48+0.01 1.42%0.05 2.2%0.3 0.59+0.01

Table 3 Radioactivities (dps/g) of uranium series found for Taiwan hokutolite

226Ra 214Pb 21481

1st layer 74.5%1.0 66.1+0.4 66.5%+0.5
2nd layer 75.5%0.7 45.4%0.3 45.9+0.4
3rd layer 76.0%1.1 39.2%0.4 40.4%0.5
4th layer 66.7%0.8 40.4%+0.3 40.6£0.6

STUDIES ON HOKUTOLITE BY THE MEASUREMENT OF RADIUM ISOTOPES
Satoshi KUNIYASU, Hiroshi HARUTA, Rieko HIRUMUMA, Chikako HONDA, Kazutoyo ENDO,
Showa College of Pharmaceutical Sciences, Machida, Tokyo;

Kimiko HORIUCH, Ohtuma Women's Univ., Hachiooji, Tokyo; Hiromichi NAKAHARA,
Tokyo Metropolitan Univ., Hachiooji, Tekyo

The concentrations of radium isotopes(Ra-226, Ra-228) and the daughter nuclides
in hokutolite(Taiwan and Tamagawa) were determined by ¥ -ray spectrometry.
The deposition (or grouth) rate of hokutolite found at Tamagawa was determined
to be 0.15 mm/y from the slope of the radiocactivity ratio of 22%Ra/?2%Ra vs the
thickness (in mm) from the surface, whereas nc such dependence of the ratio was

found for Taiwan sample.
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Fig.1 The relationships between 2284 and?26Ra in Fig.2 The variation curves of 228Ra/226Ra
- radioactive groundwater. The data were compiled in host rock before equilibrium
from this works and Yokoyama(1955)'s. with each parents.

THE BEHAVIOR OF RADIUM IN RADIOACTIVE SPRINGS FROM JAPAN.
TSUYOSHI YAlTAl), KAN KIMURAZ (Japan Atomic Energy Research Institute’ ), Aoyama Gakuin University2>)
The radioactivity in the radioactive springs is mainly derived from radium and its decay products. In particular,
radium behavior is very important in formation of radioactive springs . The ratio of 228Ra/zz‘SRa in the springs
would depend on Th/U (or 23 2W23 0'l'h) in host rocks, but different ratios were often observed between solution and
precipitation or host rock . These are explained by the following models. 1) two origins of radium exist, 2) ratios of
226Ra/*2%Ra changes by the decay after dissolution from the host rock, and 3) variations of 228Rta/226Ra ratio in
disequifibrium with parents nuclides in the host rock. The possibilities for these models will be discussed by use of Sr

isotope technique, the composition of trace elements and some calculations.
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Fig. Seasonal fluctuations of radon content

FLUCTUATIONS OF RADON CONTENT IN THE GROUND WATERS
Kunihiko HASEGAWA, Hideo SUGANUMA, Hioe YOSHIOKA, Itsuhachiro
HATAYE, Faculty of Science, Radiochemistry Resarch Laboratory,
Shlzuoka University

To Shed light the earthquake predictions, it is worthwhlle
to study of the fluctuations of radon content in the ground
waters. We will presented the changes of seasonal and elasped
years of radon content during about past ten years, 1580-1990.
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ZEXH 1) K Chu and P.K. Hopke, Environ. Sci. Technol., 22 (1988) 711.

STUDY ON NEUTRALIZATION PROCESS FOR RADON-DAUGHTERS IN GAS PHASE
Taichi MIURA, Yuichi OKI, Masaharu NUMAJIRI, Takenori SUZUKI, Kenjiro KONDO
National Laboratory for Hieh Znergy Physics

Neutralization processes for 2'®Po, 2**Pb and 2**Bi ions were investigated in
the system of N2 and CHs. Neutralization rate increased with the increase of
radon and CH. concentrations. Neutralization rate for ®'®Po ions was slightly
different from those for *'*Pb and 2'*Bi ions.
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Table.1 Results of 2'°Po and atmospheric deposition mesurements

in volcanic plumes from Mt. Fugen

Sampling points *1%po Atmospheric
,’ deposition
Bq/m*/month g/m?/month
FUKUOKA:MAY L1992 ﬂ.D 3.2
JUN., 1992 . N.D. , 5.6
JUL., 1992 0.95+1.90 3.8
KUMAMOTO :MAY , 1992 N.D. 1.1
JUN., 1992 0.93%+1.40 8.7
JUL., 1992 5.231+0.99 8.1
SIMABARA:MAY , 1992 39.3 +0.1 249.0
JUN., 1992 5.23+0.99 405.8
JUL., 1992 310 +3 374.0

4. BEXE

1) G.Lambert, B. Ardouin, G.Polian, Journal of geophysical resarch,Vol.8%
11103-11108(1982)

2) W.W.FLYNN, Anal.Chim. Acta, vol.43,221-227(1968)

POLONIUM-210 EMMITTED FROM MT. FUGEN
Nobuo ASHIKAWA, Satoshi NAKASHIMA, Eiji HIRAI, Masaki OKAMURA,
Nobuaki MATSUOKA and Yoshimasa TAKASHIMA
Kyushu Environmental Evaluation Association

Polonium-210 in atmospheric depositions was measured at three
sampling points around Mt.Fugen,one of active volcanoes in Japan.
Polonium depositions in Shimabara, 7 km from_Mt. Fugen, were
fairly much and ranged from 5.23 to 310 Bq/mz/month. On.the other
hand, polonium depositiogs in Fukuoka,100 km from Mt.Fugen, were
small, N.D. to 0.95 Bgq/m“/month. Through the present investiga-
tion, it was confirmed that polonium-210 is a good indicator to
know an effect of volcanic activity.
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Table.1 Radioactivity of Pt ,2'°Bi ,2'°Po from samples

ash
|_c.HNO3 & HF
Soln.  Ppt. sample No. Pb/dpm  Bi/dpm Po/dpm
[NaOH & Na2COs ‘
Soln.  Ppt.
. 14 88.3 J 5.0
%HC= vtmh H20 S ; 51.3 13.3 ge.o
g-plate
H2S with H20 5/21 2 4.23 8.70 7.06
Soln. Ppt.
2M HNO3a
¢.HCI with H20 1000
8M HCI . a1
b= 100(t=0)
1M H2S04 %1 Poe0it=0)
H2S &
NH4OH
Soln.  Ppt. Soln. Ppt,
c.HClwith | 2M
H20 HNOs3
LS.C. ¢.HCI
Ag-plate
1 L L )
a -spectrometry 0 5 10 15

Time / day

Figure.1 Separation scheme Figure 2 Thooretical change of 2 Pb - ' Bi #Po with time

NONEQUIRIBRIUM BETWEEN *°Pb-*°Bi-*°Po IN PINE NEEDLES
Takahito Chijiwa,Yoshimasa Takashima,Faculty of Science,Kyushu University

Shinji Sugihara,Susumu Osaki,RI center
The activity ratios for *°Bi/*°Pb,and *°Po/*°Pb in pine needles have been determined to

elucidate a part of the chain of environmental radionuclides.The nonequiribriums between
nuclides are analyzed and the mean residense time of their nuslides on pine needles are

estimated.
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DEPOSITION OF 7BE AND ITS TIME VARIATION.

Sadao KOJIMA, Radioisotope Research Center, Aichi Medical University

Hirotaka ODA, Michiaki FURUKAWA, Faculty of Science, Nagoya University
Deposition of 7Be, a cosmic-ray induced radionuclide, and its time variation

in Nagoya city are reported. The monthly deposition of TBe took two maximum

values on May in spring and on September in autumn. It seems probably that

the monthly deposition of "Be correlated with the amount of monthly precipita-

tion.
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ANALYSIS OF DISTRIBUTION AND BEHAVIOQUR OF FALLOUT USING "Be AND OTHER NATURAL
RADIONUCLIDES
Yoichi ISHIKAWA, Takeshi (0GAWA, Hiroshi MURAKAMI, Environ.Rad.Res.Inst.Mivagi,
Tadao SAITO, Furukawa Junior High School
Tsutomu SEKINE, Kenji YOSHIHARA, Faculty of Science, Tohoku University
Recently, deposition of artificial radionuclides such as ?°Sr from the atmo-
sphere to the ground have been decreased. Therefore, study of distribution or
behaviour of radionuclides in atmosphere is difficult, We tried to use "Be, a
cosmic ray produced radionuclide, for this purpose. A proportional relation
between "Be deposition and precipitation in the winter season in Japan can be
explained by a fomula including washout and rainout terms.
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Table 1. Inventories of 3 cores and total discharge from the BNFL Sellafield plants.

Amount* Activity Ratio
4 Np-237 Pu-a Am-241 Np-237/Pu-a  Am-241/Pu-o
Esk-1  (3.42£006)x102 42.4+0.5 45.4£0.4 (0.81£0.02)x10-3 1.07£0.02
Esk-2  (5.75:£0.12)x10"2 427+1.2  59.5+0.3 (1.35+0.05)x10 3 1.39+0.04
Esk-3  (2.283% o.ozixw -1 2378+33 2592108 (0.9410.02)x10-3 1.09+0.02
Discharge 6-9* 732 . 850 (8-12)x10 -8 1.2

* Core data (Inventory) : Bg/cm?, Discharge data : TBq, ™  This work
***  Decay corrected Am-241 + Ingrowth Am-241 from Pu-241

SEDIMENTARY BEHAVIORS OF NEPTUNIUM, PLUTONIUM AND AMERICIUM ON AN ESTUARINE -
INTER-TIDAL BANK OF IRISH SEA
June KUWABARA*, Masayoshi YAMAMOTO*, Kazuhisa KOMURA¥*, Kaoru UENO*,

D. J. ASSINDER** *¥Low Level Radloactivity Lab. ,Kanazawa Univ., J&pan,
*#North Wales Univ., England

A serles of transuranium elements;such as Np-237,Pu-238,239,240,241 and
Am-241, discharged from the BNFL Sellafield plants into the Irish Sea, have been
measured in three sediment cores taken from the inter-tidal mud bank in the
estuarine of the Rivers Irt, Mite and Esk, Cumbria, North West England. The
profiles of these nuclides in a sediment core from River Irt have provided a
conprehensive records of the Sellafield discharge. A chronology was estimated
by comparing Pu-alpha activities in the sediment core with its discharge data,
using the diffusion equation by Lerman. This allowed an estimate to be made
of quantity of Np-237 discharged before 1978 for which no discharge data exist.
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RELATIONSHIP BETWEEN TRITIUM CONCENTRATIONS IN RAIN WATER AND
WATER VAPOR COLLECTED WHEN IT RAINED.
Tomio OKAIl, Noriyuki MOMOSHIMAX*, Yoshimasa TAKASHIMA*, Hisaya
TAGOMORI%x%, Eiji HIRAI%%, Nobuaki MATSUOKAxx*
Faculty of Engineering, Kyushu University, *Faculty of Science, Kyushu
University, *x*Kyushu Environmental Evaluation Association

Tritium concentrations of rain water and water vapor were measured
to evaluate the present background levels of environmental tritium and
their variations. Based on these results, the relationship between tritium
concentrations in rain water and water vapor collected when it rained
was examined. Tritium level of water vapor was a few higher than that
of rain water, suggesting the evaporation of tritiated water from soil
which had higher tritium activity because of the deposition of
atmospheric HT to the soil.
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Table 1. Tritium concentrations in air at Toki area

HTO(Bg/L) HTOmBymY)  HT(mBgm®  CH,T(mBym)

1990 8/2 1.85 50.9 34.9 13.0

8/2-8/3 1.81 34.5 40.0 17.3
8/3 ) 1.35 26.5 43.9 14.4
1991 1/23 2.73 8.1 35.6 12.4
2/20 26.4 11.8
2/20-2/21 2.03 5.7 26.5 10.6
2/21 : 27.4 12.9
5/9-5/10 1.97 22.7 29.6 10.9
8/5-8/6 2.10 31.0 36.7 17.5
8/6 2.15 27.1 29.9 12.8
10/30-10/31 2.52 245 25.3 14.8
10731 2.02 16.5 29.6 . 161

ENVIRONMENTAL TRITIUM AT TOKI AREA
Noriyuki MOMOSHIMA, Tomio OKATI*, Poppy Intan TTHAHAIJA, Yoshimasa TAKASHIMA,
Hidehisa KAWAMURA, Haruo OBAYASHI**, Youichi SAKUMA **
Faculty of Science, Kyushu University, *Faculty of Engineering, Kyushu University,
** National Institute for Fusion Science

Tritum monitoring method around nuclear fusion plant is under developing as a model case at
Toki area where NIFS is constructing fusion research installations. Background tritium
concentrations and their variations are most important to evaluate released tritium from fusion plant.
Background tritium concentrations are analyzed in air, litters and underlying humus at pine trees.
The tritium in air showed a significant correlation with meteorological situation when collected the
air. Low level of tritium was observed under typhoon and high level under high atmospheric
pressure. The tritium level of litter was lower than that of humus suggesting accumulation of tritium

at humus layer.
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FIGURE 1. Variation of thermal desorption spectra of HTO and HT ] 1 2 3 L]
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FIGURE 2. The comparison of tritium desorption rate from
dissolution in dilute HCL. SUS-316 under UV plus IR mode at 348, 423 and 573K

DESORPTION BEHAVIOR OF TRITIUM FROM MATERIAL CONTAMINATED BY TRITIUM
Takakuni HIRABAYASHI, Masakatsu SAEKI, Peng Ji ZHAO, Ki Woung SUNG, Department of
Chemistry, Japan Atomic Energy Research Institute, Tokai, Ibaraki, 319-11

Sorption states of tritium (T) on a stainless steel (SUS-316) were evaluated by a chemical method.
There were at least four distinct states of T (HTO, HT-1, HT-2 and HT-3). Photo-stimulated
desorption of T from the surface of SUS-316 was attempted using a low pressure Hg lamp in an
atmosphere of Ar or dry air. In Ar, the UV irradiation at 423K showed that more than 96% of T
sorbed on SUS-316 was removed from the surface. The irradiation of UV in dry air accelerated
desorption of T than that in Ar. This could be very available for a method of T decontamination at
low temperature.
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The C-14 concentrations in rice grains harvested at various
districts in Japan in 1990.

Code Stations C-14 Contents Code Stations C-14 Contents
No. dpm/gC dev No. dpm/gC dev
1 Kagoshima 15.529 =  0.079} 25 Miyagi 15.668 =+  0.079
2 Nagasaki 15.318 + 0.072| 26  VYamagata 15.706 = 0.070
3 Oita 15.098 =+ 0.080 27  Hokkaido-2 15.626 =+ - 0.128
5 Wakayama 15.428 = 0.247| 29  Hokkaido-1 15.6283 =+ 0.085
6  Fukuoka 15.419 £ 0.209| 30  Aomori-1 15.217 £ 0.081
T Nara 15.637 X 0.149 30  Aomori-2 15,277 £ 0.058
8 Kagawa 15.373 &+ 0.084| 32  Chiba 15.168 £+ 0.072
9 (Osaka 15.107 £ 0.046| 33 . Saitama 15.363 ~ 4 0.080
10 Hiroshima 15.411  + 0.083 | 34  Okinawa 15.569 =+ 0.077
12 Hyogo 15.617 +  0.219| 36  Kyoto-2 15.342 % 0.079
.13 Aichi 15.856 4+ 0.081| 37 Iwate-1 15.611 =+ 0.072
14  Shizuoka 15.061 + 0.083| 38 Iwate-2 15.615 =+ 0.076
15 * Kyoto-1 15.487 £ 0.070| 3§ [wate-3 15.653 =  0.083
16 Shiga 15.837 £ 0.082| 40 Gifu 15.3%4 £ 0.077
17 Shimane 15.354 X+  0.082} 41  Miyazaki 15.678 & 0.081
18  Tokyo 15.074 + 0.089| 42 = Akita 15.601 X  0.089
20 Nagano 15.348 £+ 0.085| 43 Kanagawa 15.319 * 0.074
21 Ibaragi 15.736 X+ 0.083| 50 Borneo 15.714 X+ 0.077
23 Niigata 15.837 + 0.086
. Distribution of delta C—14 Population density and delta C1%
i I o}
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OBSERVATION OF MODERN RADIOCARBON VARIATIONS IN ATHMOSPHERIC CO, OVER JAPAN
ISLANDS BY USING METHANOL-LSC METHOD (1K ).
Setsuko SHIBATA, Eiko KA¥ANO, Research Institute for Advanced Science and
Technology, University of Osaka Prfecture

The '*C values in rice grains harvested at the fall in 1990 were measured
with Methanol-LSC method. By using the '*C values for rice grains harvested
in 1690, 1987 and 1982, the A '“C values were calculated. The regional vari-
ations in '?C in atwospheric CO, and the correlations with the population

densities at the stations of those rice grains were studied.
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THE METHOD FOR CARBON-14 ACTIVITY MEASUREMENT IN ENVIRONMENTAL
SAMPLES BY LIQUID SCINTILLATION COUNTING
Hidehisa KAWAMURA, Noriyuki MOMOSHIMA, Yoshimasa TAKASHIMA,
Faculty of Science, Kyushu University

The method for carbon-14 activity measurement is developed, which is applicable to the
environmental samples. Carbon in the environmental samples converted to CO, was absorbed by
commercially available OO, absorber using a specially designed absorption apparatus. The “C
activity was measured by liquid scintillation counting. The counting sample prepared showed good
characteristics on **C measurement, no re-emission of Q0, and no significant change of the
counting rate. The 1 spectra showed different quenching levels with the amounts of QO,
absorbed, indicating change of the counting efficiency. The'*C specific activities of shell estimated
from different amounts of CO, absorbed were consistent with each other within counting error.
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EVALUATION OF COSMIC-RAY ATTENUATION IN THE UNDERGROUND LABORATORY FOR
LOW-LEVEL RADIOACTIVITY MEASUREMENTS AND "OGOYA POROJECT"

Kazuhisa KOMURA, Akim TOGUCHI, Masayosht YAMAMOTO and Kaoru UENO, LILRL, Kanazawa
University.

Intensity of cosmic-ray (mainly of muon) in various depths in tunnel has been measured at
Ogoya tunnel and of Miboro in order to survey the efficiency of underground laboratory.
The attenuation of cosmic-ray can be simulated by the empirical formula of Log(l, )= a
-bLog(x) , where I is the muon flux at depth of x and @ and b are the fitting parameters.
The b value obtained are 1.73 for Ogoya and 2.04 at Miboro. Outline of "Ogoya Project"
proposed in 1989 for the construction of undergroaund laboratory for the measurement of
extremely low-level radioactivity and present status of this project will be introduced.
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Table Description of Oklo samples (SF84, zone 10)

sample location U content (wt.%) ?2°%°(y/238(* t (10%°n/cm?)**

1400 FA layerChost rock) 2.99 0.00725 -
1469 reactor core 17.2 0.00605 5.0
1480 reactor core 7. 06 0.00507 7.8
1485 reactor core 14.9 0. 00565 6.0
1492 reactor core 24.3 0.00580 7.2
1640 FB layer(host rock)  0.240 0.00725 -
1700 FB layer(host rock) 0.0840 0.00725 -

¥ Terrestrial standard value is 0.00725
%% neutron fluence value calculated from Nd and Sm isotopic data

GEOCHEMICAL AND ISOTOPIC CHARACTERIZATION

OF THE OKLO NATURAL REACTOR
Hiroshi HIDAKA, Faculty of Science, Tokyo Metropolitan University
Philippe HOLLIGER, CEA-CEN. Cadarache, F CE
Kazuya TAKAHASHI, Institute of Physical and Chemical Research (RIKEN)
Akimasa MASUDA, University of Electro-communications )
The Oklo natural repository analogue program is an original re-
search Frogram to investigate the state of preservation of two billion
years old nuclear reactors for an extra}aqlatlon to the storage of radio-
active wastes in %eologlcal media. In this study, isotopic measurements
of U, rare earth elements (REE), Rb, Sr and Ba were carried out on sys—
tematically collected seven samples from one of drill-holes, SF84 (reac-
tor zone 10). Geochemical behaviors of fissiogenic nuclides in and
around the reactor, and nuclear characteristics of this reactor could be
estimated from the isotopic data. The neutron fluence calculated from
the isqotopic abundance of Nd and Sm is varied from 5.0x102%0 to 7.8x10%0
(n/cm?).” Some REE in adjacent hostrocks to the reactor have slight
isotopic anomalies due to the neutron diffusion out of the reactor. The
retention degree of fissiogenic nuclides in the reactor could be evaluat-
ed from excess abundances of isotopes. Fissiogenic REE have been well
retained in the reactor, while Rb, Sr and Ba have been lost to a great
extent.
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