® B R

£1H8 10 A 22 H (K)




1A01

FPOF/AEDEIRXRLF-BARCHIT D OOEERE
HESECORE

(RBFY - ENIAE? - AT - SULAREN - FRAES - SIRAES - JOROHET -
Hallym Univ.8) o A E#R—ER - FH—F! - HEAMY - KERE - H)IE -
MRS - B I ARORBA? - LD - AIBSES - KM Bt - TREKHES -
BRSNS - BES—T - hE & - FLEAT - BS £ Y.H. Chung®

1. 8BE MUYLA, U REOEDETIE, B - EHHEIRE W) ZOOBRSTEFABR
RO BNTV 3. TN THEIAERDOMET IV X —KFEP D, N - AR E
NTRRL BB (LEBIINVF ) 2FDL, HHEARICHT 2 DREEIIESHTETHO
FNIVE MeV BRI EZBALNI LY (Z20AN) [1]. Tk, TOTOOKFHEEZIHET
3LEZ LN ERERT, BARERYOEH L IN X - DM ZEMEEZ RWIEL, AUEES
o U CZRBEOABBOER (Zo0olO) OFEERLE. £2LT, BILINVF—RHIES
HRroOBBEDHEELZIITI VN PEERT, B VX —BdEBEEZF > RIRMH
VIR THRLU T e ERERLU [2).

A7, B2Th R 280 OB FHELTRIC BT, ThH ZO0EBIINF—RITDE
NENOMELAINVT ~KERZFANZ L ILY, BPABRKBITBAOF Y VRV EHOF v
YIVOHEBEEBELMIL, N - FEMNFHFESRIESZ oM L REERROTFER EHEITR
EL7zDOTHET 3.

2. BB 22Th RV 88U ¥ —F v b, BEX 30 pg/cm? DH—RUHELEIZ, 70-100 pg/em? JEIZ
HEFAEATREL . B, FEWS 7 AIIRSALELNBZBTFE—LZAVT 11-16 MeV DL
ANVF—BEATITV, ZOORERTEARFOEEIZ, FRITREEIIC LD BETICRKFIZEL [3].
Tz, 240 MeV 1271 E— 4 & metpg "oty ¥ —5 v b L OBIERELIC X 3 KBS N 17T
AZ v DRERED b RITREROBEERERTo /2.

3. BREER BAEFOBARE A=126-134 OBFATEIH T AN ¥ — (TKE) A _EREL
B, TNFNOMELERD. COBRELREZAVWCEEDNE A=130 EETHI RN TR
KEIOCRE, BIrINVF-RAREIINRLLHRELZ. K1 14.7 KU 12.0 MeV p+232Th
FTTOHEEAMLROURMBEL BRI ZTRT. 22 C, MHEOERINEIT A=140 T 1 KHREL
LTH3. BLRNVF—RIRETSEERST (HAED) & A~140 & E—7 L3 3TN ES A
OBVEEHEZERL, BEIAINVF—EaREICERSN (ZAH) I, SHICEERSET W
EOERFELIIMNBL T3 Z2dbind.

BT 3 ¥ —EKEE T, SHREERENEIIE-EV LALLM, BIRANVF—EAIEILW
ERIZHEREOI AN F—IREENPBFRIN TS, —F, BIrVF—EoicED ERICIE,
DL I BRI RNVF—REEZASHLE ., Ihihd, BXLRVF-ROIHHRERTEERY &,
FREL AV BRI EESSERY LA UM I N F—KEEE RTZebh 3. &
OEERIE, RIKBREAL, HOTOELZDF ¥ 3NVOHBEBEEUDITIB3 DT, )T ALD
BRIV R LU TIRT ZOOEEABEEFET AL EHIEL TS, T4b
b, BVLESHEELEIERAETE, BaRFOBEBEIL L > TR LOEER2ZITHTVER
LW TRET 30, BB HEEL BI2EERETE, KELEELTrLARTSZ. ZL T,
B TCEIFAHEARE R 25| &L, BEFETIHHESHT-FNPERIILEZ EHE L.
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Fig.1 Comparison of the decomposed mass yields % 107" 454 8
at the 14.7 (closed symbols) and 12.0 MeV (open & F n 3 :
symbols) incident proton energies in the p+232Th C ]
fission. The yields at the peak top (A~140) are i ' *
normalized to unity. The triangle symbols show i i
the mass yields corresponding to the low-TKE i e
components and the squares are those to high- N T T T
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CORRELATION BETWEEN MASS DIVISION MODES AND TWO DEFORMATION PATHS
IN LOW ENERGY FISSION OF ACTINIDES
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Velocities of complementary fission fragments have been accurately measured by a double veloc-
ity time-of-flight method in the proton-induced fission of 232Th and 233U. The results experimentally
reveal the correlation among threshold energies, scission configurations and mass division modes in
fission: one type of the fission process has a lower threshold energy and leads to a compact scission
configuration with reflection asymmetry and the other type has a higher threshold energy and leads
to a symmetric elongated scission configuration.
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5. BAIZINZETIZ, P Th+p (13,24MeV) DRIZE T IRPHE A OMEEEERL %
HETEIZLIZEV INGEREE > TE /R TRETROLENZNL DONDKIEIZ DWW
TOMEWEARERL: AEBE %, MANTEE SN/ P20 +p3,24MeV) DR EKBL
P I AENENONRBIIB VT EDERKIZL AL o)k, :

SEIE, $ETO P*Th+p (13MeV) DRDEIE Z 5 EMEITV, FIRIBOLNEZEDE
EOHEBEIT>EDOTRET S,

(5] .

FEEBIL, INFTHRELTCEALOLARIZ Y FIkREY1 70NV RIBVA—
D IGISOL (A A VA RMENAESEHIEE) %AV, HPGe 24X 2 vBEIRIZL > T
MORE, EE®2{To7k. IhdY, BREEEOMITINE %2k, BEMEERL 5.

(FER & #2)

INFET, P Th+p(I3MeV) DR TI3HBIZODOVWTORERFERLI KD LN, 46
Il 2 BREIZODVWTELNAZ., I 24MeV TI TIZBLNTWAKER L HBL
DM Fig. 1 THD. ¥Br & " TLSIBF TR NF—I100 U TREBEEERLIRIEEA Y
AL L TN, #Br 12DV Tk 24MeV TIEFHEFRIERT O —RAEA 125\ T ¥Br D
FEMKE L, 50 D neutron shell DEENH LD TIERVNEEZI LN, FIzDWT
FRERF P TH 24, 13MeV TOIES Hentschel, R b 9 1255 *Th + n, TORER L —
LTSI Enh, MEMEEERLIERT 2 BB R VE— reactor neutron 123V
ZEDHHETND.

Fig. 2 12 ZNZFNOKREIZ DT, P*Th +p 24MeV) & 22U +p (24MeV) DR TOKE
BARERLEOLEER>ZEDTH B, WL DOPOBBE LBV TIZRIZ L > TREMEEER
BIZHEOENRNZ &390 5. ¥Br & Xe (Z2WTIE, PTh+p DRTIE—RHE
Ji¥Br & ¥Xe DF L, Thbb 50 & 82 D neutron shell DEERH DD TRV M L E
Abhd.

EETIE, BAEBNMPOKRELXED, —RIGEFOAEHEIIDVTERT 5.
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Fig.1. Isomeric yield ratios obtained in 13 and 24 Fig.2. Comparison of isomer yield between 2Th +
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ANGULAR MOMENTUM OF FISSION PRODUCTS IN ?Th + p SYSTEM

Shin-ichi GOTO, Ken-ichirou YASUDA, Daiya KAJI, Hisaaki KUDO,

Faculity of Science, Niigata University,

Manabu FUJIOKA’, Tsutomu SHINODUKA", Masahiro FUJITA", Ai WATANABE',
Tohoku University Cyclotron Radioisotope Center”

We have measured the isomeric yield ratios of fission products in **U + p (13, 24MeV) and **Th + p
(13, 24MeV) systems. The obtained isomeric yield ratios in **Th + p (13MeV) were compared with those
in 22Th + p (24MeV) and 2°U + p (13MeV) systems. In ZTh + p, the isomeric yield ratio of “Br in 24
MeV system is smaller than that in 13 MeV system because of the effect of 50 neutron shell of the primary
fission fragment, *Br. The isomeric yield ratio of "**Tin Z?Th + 13 MeV p system is smaller than that in 24

MeV system and similar to that in 2*Th + n, system.
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Complete and Incomplete Fusion Fission at the Energy Range
Near- and Sub-Coulomb Barrier
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INTRODUCTION: Recent years, the anomalously enhanced fission cross sections have
-been observed at near- and sub-barrier energy range in a number of projectile-target
combinations like, 10B, 11B, 12C, 160 and 19F, etc.[1-2], induced fission of a wide range of
target nucleus. The origin responsible for the observed anomaly is still a puzzle, but one
thing seems to be very clear that at this energy range, the fission can take place not only
via the normal fission process with the initial compound formation but also via various
kinds of other reaction paths. We have experimentally studied the fissoin phenomena in
the 7Li+232Th reaction system. 35 fission products and 6 residues of targetlike nuclides
arisen from incomplete fusion or/and transfer reactions were determined.

EXPERIMENTAL: The thorium targets with the thickness of about 1 mg/cm? onto
beryllium foils were bombarded at the JAERI Tandem Accelerator. The incident 7Li
energy was 49 MeV and 44 MeV with the beam current of 160 to 200 nA 6n the
targets. The target together with the catcher foil was measured for gamma-ray spectra
using a HPGe detector.

RESULTS and DISCUSSION: The measured cross sections for fission fragments in the
light asymmetric side of the mass yield curve are plotted in Fig. 1 as a function of
fragment mass number, the solid lines are drown by Gaussian fitting. The interesting
features are (1) the cross sections in the light mass side are abnormally large and can not
be fitted by Gaussian distributions, (2) the observed excess becomes smaller with the
increase of incident energy and disappeared at the energy far away from Coulomb
barrier. This phenomenon also exists in the heavy asymmetric products side. Fig. 2 is
the FWHM of asymmetric fragment mass distributions. An unexpected phenomenon in
this figure is that the widths for energies near- and sub-coulomb barrier are particularly
broader. There are some other anomalies which have been observed in the fission
excitation function and in the valley to peak ratios of fragment mass curves. The cause
of the anomalous fission results is attributed to the incomplete fusion-fission or/and
transfer fission, which occurs at very cold energy state and favors an enhancement of
the cross sections of fission fragments located at two asymmetric mass peaks and
consequently broadens the FWHM of the asymmetric fragment mass distributions. The
incomplete fusion-fission events were then estimated from the overall observation. As a
result, the contributions of fission followed incomplete fusion amount to 78%, 47%,
24%, 7%, 2%, and 0.2% of the total fission cross sections measured at the incident
energy 29.7,33.2, 36.6, 40, 43.2, and 46.1 MeV, respectively.

REFERENCES: For example, [1] B. B. Back, et al,, Phys. Rev. C 32, 195 (1985).



[2] E. P. Gavathas, etal., Phys, Rev. C 51, 1991 (1995).
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Fig.1 The observed anomaly in Fig.2  FWHM for asymmetric
the formation cross sections of fragment mafs_s distribution as
the asymmetric fragment mass side. a function of incident energy.

Complete and Incomplete Fusion Fission at the Energy Range Near- and Sub-Coulomb
Barrier. :

Yuliang ZHAO, Keisuke SUEKI, Hiromichi NAKAHARA, Faculty of Science, Tokyo
Metropolitan University.

Yuichiro NAGAME. Ichiro NISHINAKA, Kazuaki TSUKADA, Japan Atomic Energy
Research Institute (JAERI).

Masashi TANIKAWA. School of Science, The University of Tokyo.

At the energy range near- and sub-coulomb barrier, the anomalies in the fission cross
sections of asymmetric fragments, in the excitation functions and in the FWHM of mass
distributions are experimentally observed in the 7Li + 232Th system. The fission has been
found to take place following incomplete fusion-fission process, their contributions are
then subtracted {rom the overall observation. The results show that the incomplete
fusion process amounts to 78 to 2% of the total fission cross sections measured at the
energy range 0.82 <E. /Vp<1.2, and becomes negligible in the higher energy region.
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Fig.1. Charge distribution for Fig.2. Mass-yield distribution
three end-point energies. , for two end-point energies.

GDR FISSION OF 2%¥U AND NUCLEAR PHASE TRANSITION

Hiroshi BABA?, Naruto TAKAHASHI?, Akihiko YOKOYAMA?, Takayuki YAMAGUCHI*
Daisaku YANOQ?!, Tadashi SAITO?, Noriko SHIRASU?, Yasunori HAMAJIMA?3

Tsutomu OHTSUKI* and Kuzuyoshi MASUMOTO4

'Faculty of Science, Osaka University -

2Japan Atomic Energy Research Institute

3Faculty of Science, Kanazawa University

*Faculty of Science, Tohoku University
Photofission of 28U with bremsstrahlung of the end-point energy, 15,30 and 60 MeV was

studied radiochemically to elucidate the characteristics of the fission of 28U nucleus excited
via the giant dipole resonance (GDR) in contrast to those in the lower energy region. The
obtained charge dispersion and distribution and mass-yield distribution revealed distinct
differences between the 15-MeV data and the 30- and 60-MeV data. As a result of further
analyses, it was concluded that the GDR excitation was not responsible to the observed

sudden charge of the fission characteristics.
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HLs ROX5EFTTZADHDARTE Lk, COEEORFILEINAAT A — 21T Table 1

ICRL %o : ,
o(A) :Pexp{—4ln2( A~ 4 ) }, (1)

FWHM

BF. »3RIREICEFRERT v v v rOFCHET 52 ¢ L CHEDHHBEEL L L,
R % D, BEIEE S v& 33 &, Fokker-Planck R k5 BB H 3 KISHHE
OEER L LTRD LS KK B, Y
-1/2 (A— vr)2
P(A,7) = (47D7) Y ?exp {_—E_} . 2)

BL. C CCEEOEWFMEREO KT v v v A2 BET 5 ¢, HEDHRE b ICEER
I H L M HACETFoBTEED. L L. BnESBoBEdicdHo Fa~BT
BEZTATNEARDAV, TD X5 ARBIHIET 5 RF V¥ v+ A RBR A & di-nuclear
system DEMERHEL R T2 LI E>TBLNE, LD L REBEWKIECRBEICEK
¥ N7 di-nuclear system # 3 3BEZEH L 2D & CHEEBEL C L 2RB LTV 3,

TR R Q) 2B eT, RISHHEr 2RO LB TEL, TORERE
B R DS EKR L & bic Table 2 KR L ko X bIC, T OFERZ ASR FHELIER S
DAERHORAE"IC X > THRE L A BRI ORIRERE & & % ik Fig. 1 KRL %o
I BEL O RUSRBEA O F « 2 A O HEIENHEDO AT 2 — 2 18 LT —RERW
REGERRT, Y —FH, BAESEORS R b oREIcH LT—H LB B2 &
Do LA Ly TR THHEBESHBCHHINIRETH S, 3-5x1070s ctRTHhARVE
wHDTH Y, chik Heusch L DEEDRERELAGIBERE L E L o #BY e —H LT
w3,
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Table 1. Parameters fitted to the Gaussian distributions Table 2. Computed diffu-

for fast fission.

FWHM

AlO A20 P

130 MeV | 18.0+0.5

140 MeV | 18.0£0.5

96.5+0.5 148.0+0.5 641

96.0+0.5 148.0+0.5 6+1

1 0-20

1 0-21

Reaction Time (s)

] 0-:22

0
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A /Ac

sion coefficient and drift ve-
locity, and the deduced
reaction time.

D (s71) 7 (s)
5.6x10% | 5.2x10~%
v (s71) 7 (s)
1.54x10% | 5.5x10-%

Fig. 1. Reaction times deduced in the
present work ( solid circles ) in com-
parison with those determined from
the angular distributions of projectile-
like products; open circles!), square®,
closed triangles®, and open triangles”.

FAST FISSION MECHANISM AND DUALITY OF THE DIFFUSION PRO-
CESS IN THE (238U + 12C) REACTION SYSTEM
Akihiko YOKOYAMA, Hiroshi BABA, Naruto TAKAHASHI, and Tadashi SAITO,
Faculty of Science, Osaka University
Fission of 28U induced by *C with incident energies of 110, 130 and 140 MeV was
radiochemically studied to investigate the feature of fast fission. The reaction time of fast
fission deduced from the width and position of the mass distribution was 5x107%!s, which
turned out to be more than one order of magnitude longer than the corresponding life time
of deep inelastic scattering but substantially short compared to ordinary fusion-fission life

time.
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STUDY ON CORRELATION BETWEEN OBSERVABLES OF **U(ag, f) |
Koichi TAKAMIYA, Takakazu INOUE, Akihiko YOKOYAMA, Naruto TAKAHASHI,
Tadashi SAITO, Hiroshi BABA
Faculty of Science, Osaka University
Yoshihiro NAKAGOME '
Kyoto University Research Reactor Institute

The double-velocity and double-energy measurement and radiochemical measurement
for thermal-neutron-induced fission of 2°U were carried out in KUR. The primary and
secondary fragment mass and kinetic energy are deduced for each event from the obtained
event-by-event data. The number of post-scission neutrons is calculated at the same time.
Using these results and assuming spheroid deformation as proposed by Quentin, the
magnitude of deformation was evaluated for each event as a function of fragment mass.
Existence of two types of fission configuration with respect to heavy fragments was
visualized; one is highly deformed and the other is nearly spherical. On the other hand
only highly deformed light fragments were involved in almost all events. There were few
events associated with spherical light fragments. The yields of the two configurations
were 53.8% and 46.2% for deformed and spherical heavy fragments, respectively. It is
dared that the shell effect for the fission fragment reveals in the mass region close to 132u.
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COSMOGENIC NUCLIDES IN TSUKUBA METEORITE
Kazuhisa KOMURA - Mutsuo INOUE - Seiichi YAMAZAKI * Yoshimasa MURATA + Shigekazu

YONEDA(*) (Low Level Radioactivity Laboratory, Kanazawa University * National Sdence
Museum(*))

Cosmogenic nuclides in 5 fragments of Tsukuba Meteorite have been measured by non-destructive
gamma-ray spectrometry. Detected are 14 cosmogenic nuclidesand U, Th and K. Up to about 3 times
of difference was found for the concentrations of cosmogenic nuclides.
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EFFECT OF DISTORTION OF ELECTRONIC NOISE SHAPE ON ULTRA-PRECISE MEASUREMENT
OF PHOTON ENERGY WITH A Ge SPECTROMETER '

Toshiaki KISHIKAWA

Kumamoto University Faculty of Engineering

Distortion of an electronic noise shape with a Ge spectrometer causes deviation of an assigned energy,
because a centroid of normal distribution which is regarded to be that of the noise shape is deviated from
an intrinsic centroid of the normal distribution. A probability density function was introduced to the instrument
function in order to correct the deviation.
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Table 1 Nuclear data for fissile and fertile materials

Natural U 233y 235y 239py
Decay : a a a a
Half life (year) - 1.69x10% | 7.04x108 | 2.44x 104
[ Thermal neutron*} _
o (b) 3.42 48 99 . 289
c: (b) 4.18 531 582 742
14 2.49 2.42 2.87
n 1.33 2.29 2.07 2.1
[Fast neutron**}
c: (b) 0.186 0.24 0.14 0.27
c: (b) 2.25 1.35 1.62
% 2.52 2.48 2.93
7 2.29 2.12 2.53
¥ 0.025eV ¥x ~(,25MeV

1) MREZ, TEHEEEF AL, EOFREE (1994).
2) G. R. Choppin, J. Rydberg: WNuclear Chemistry: Theory and Applications,
p.483, Pergamon Press (1979).

FAST BREEDER REACTOR VIEWED BY AN OLD-FASHIONED CHEMIST.
Michiaki Furukawa
Department of Chemistry, Faculty of Science, Nagoya University

Problems associated with the development of fast breeder reactors are reviewed
from the worldwide viewpoint. Then, I will discuss the problems concerning the
future Japanese atomic energy research and development in connection to the
accident of proto-type breeder reactor "Monju” occurred on December 8th, 1995.
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Fig. 1 Analyticél sensitivity change for Cd (&), CI(O), B(®) and H(A) in the cold neutron beam

Xk 1. E. A. Mackey, G. E. Gordon, VR. M. Lindstrom, D. L. Anderson, Anal. Chem., 64, 2366-
2371 (1992).
2. R. L. Paul, E. A. Mackey, J. Radioanal. Nucl. Chem., 181, 321-333 (1994).

EFFECT OF NEUTRON SCATTERING BY MATRIX HYDROGEN ON NEUTRON
INDUCED PROMPT GAMMA-RAY ANALYSIS

Hideaki MATUE, Chushiro YONEZAWA

Japan Atomic Energy Research Institute

In biological or other hydrogenous materials, it is necessary to evaluate the effect of neutron
scattering by hydrogen existing in the sample on prompt y-ray analysis, because hydrogen is a very
strong neutron scatter with a scattering cross-section of approximately 80 b. The magnitude of the
effect of scattering on analytical sensitivity is a function of the size, shape, and scattering power of
the target. These effects were evaluated by measuring analytical sensitivities for a series of sphere
target and a series of disk target of different H concentrations with both the cold and thermal-
neutron guided beams of JRR-3M.
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1 Introduction

Accurate determination of traces of B is significant due to various specific requirements in
such field as geological, cosmochemical, agricultural, and material science and, more importantly, in
the study of reactor materials. A neutron induced prompt y-ray analysis (PGA) is one of the highest
sensitive analytical methods for B and can determine ppb levels of B nondestructively.  The
destructive analytical method such as inductively coupled plasma-atomic emission spectrometry and
spectrophotometry have serious problems of contamination and evaporation of B, whereas PGA has
less possibility for such problems and accurate determination can be performed. However, owing to -
the Doppler broadening of B 478 keV y-ray line, many elements including especially Na show
spectral interference in the determination of B. Determination of ppb levels of B in various reference
materials corrected for the Na interference by a reference peak method had been performed using a
PGA system at the JRR-3M." In the present work, we have examined the spectral interference
correction by the following three methods: 1) computer fitting, 2) reference peak method, and 3)
subtraction of the Na 472 keV peak area predicted from the Na concentration. Reference materials of
igneous rocks, sediment rocks and biological environmental samples have been analyzed.
2 Experimental

The determination was carried out by using a PGA system at the cold or thermal neutron
beam gulde of 20 MW Reactor JRR-3M with a neutron flux at the sample position of 1.1 X 10* and
2.4X10"n em® s, respectively.” The rock samples, prepared by Geological Survey of Japan (GSJ),
were dried at 105 ",C for 7 h and the environmental reference materials, prepared by National institute
of Environmental Studies (NIES) of Japan and National Institute of Science and Technology (NIST)
of the U.S.A., were dried under the recommendations of NIES and NIST instruction, then the samples
(100-250 mg) were heat-sealed in 25 pm thick fluorinated ethylene propylene resin (FEP) film. The
biological environmental samples were cold pressed into a 13.0 mm¢ disc. Standard B samples (B
4.86-102 ug) were prepared by evaporating portions of a standard B solution, which was prepared by
dissolving reagent grade boric acid in water, onto filter paper of 13X13 mm’, then heat-sealed in the
FEP film. The Compton suppression spectra of the samples and standard B samples were measured
for 15000-50000 s and 1000-5000 s, respectively, in He atmosphere with both the cold and thermal
neutron beams. The B peak area was determined by computer fitting shown in the below and by
covell’ s method, setting the region of interest at 466-490 keV.
3 Results and Discussion

As the energy range of interest is broad due to the Doppler broadening of the 478 keV y-rays,
many elements have prompt y-rays which possibly interfere in this region. Among these Na, Ni and
Cl played practically important interference up to 83,17 and 3.3%, respectively, for the samples
studied. So the spectral interference was corrected by the three methods. Firstly, in the computer
fitting method, the interfered peak was decomposed by fitting for B peak as integrated Gaussian
function, whereas for the other interfering peaks as normal Gaussian function. The fitting program
was prepared based on the study of Doppler broadening of B peak by Sakai et al.’ Secondly, in the
reference peak method, Na interference was corrected using 92 and 869 keV peaks as reference
peaks. Thirdly, the interfered B peak area was subtracted with Na 472 keV peak area which was
predicted from the Na concentration determined by PGA. The background counts of B were
evaluated by measuring 7 pieces of the FEP films and was found to be equivalent to 0.036+0.021 ug
in the peak calculation by the covell’s method. However, the background counts of B was not
detected in the computer fitting method.

The analytical results of B in rocks are shown in Table 1 together with GSJ compiled values
of 1994.° For almost all samples, variation of the analytical results were less than 10% except for the



samples of Jow B content. Because of the low B content and high Na content, the variations of the
analytical results of JG-2 and Milk Powder (NIST 1549) were 17-33% among the correction methods.
In the other samples of low B content (B <3 ug/g), the variations were 1.6-20%. The accuracy of the
analytical results was confirmed by comparing with the other values. The analytical results of the
rock samples agreed within 20% to the compiled values 0f 1994, except for JF-1,JF-2, JGb-1, JG-1a
and JP-1, of which analytical values were deviated 22-97% from the compiled values. The analytical
results obtained by the present methods tended to give relatively higher values comparing with the
compiled values. Because the fitting method can correct the interference not only from Na but also
from Cl, Ni and others simultaneously, it seemed that the fitting method presented most reliable results
among the methods investigated.

Table 1 Analytical results of B in reference materials of rock

B content, ng/g

Sample Fitting Reference Subtraction of Compiled

m=3) method method 472 keV of Na values*
Andesite (JA-1) - 233031 22.6 = 0.84 23.0= 1.3 21.0.
Andesite (JA-2) 21.2 =041 20.9 = 0.56 21.1 = 0.70 20.7
Andesite (JA-3) 26.1 = 0.43 25.1 = 0.64 254 = 0.67 248 .-
Basalt (JB-1a) 7.51 = 0.27 7.02 = 0.74 7.27 = 0.52 788
Basalt (JB-2) 31.1 = 0.19 31.1 = 0.60 31.3 = 0.56 302 -
Basalt (JB-3) 20.6 = 0.36 19.9 £ 0.18 20.4 = 0.18 . 18.
Dolomite (JDo-1) 1.62 = 0.30 1.39 = 0.11 1.37 = 0.11 -
Feldspar (JF-1) . - 2,23 £0.095 247049 - 240=024 1.8 .
Feldspar (JF-2) 1.68 = 0.027 1.99 = 0.25 1.77 £ 0.15 1.6
Gabbro (JGb-1) 5.59 = 0.019 4.91 =0.35 5.29 = 0.28 4.03
Granodiorite (JG-1a) 5.29 = 0.23 531 =035 5.20 = 0.31 : 3.95
Granite (JG-2) . 1.99 = 0.65 1.73 = 0.29 1.79 = 0.37 178
Granodiorite (JG-3) 2.18 = 0.18 2.58 = 0.22 2.15 = 0.090 2.15
Lake Sediment (Jik-1) 539=x12 53.1=x25 53420 -
Limestone (JIs-1) 781+ 1.6 ° 76.6 £ 2.3 77516 -
Peridotite (JP-1) 2.76 = 0.072 2.58 = 0.093 2.57 £ 0.030 . ) 1.4
Rhyolite (JR-1) 131 =435 129 = 5.6 131 = 4.8 117
Rhyolite (JR-2) 15273 151 9.3 152 = 84 145
Slate (JSI-1) 78.6 = 2.0 771 =23 779 %22 ‘ -
Stream Sediment (JSd-1) 7.98 = 0.25 7.36 = 0.35 747 £ 0.15 : -
Stream Sediment (JSd-2) 37.5 = 0.53 36.7=1.1" 36.9 = 0.54 -

References
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Method Phys. Res., A329,107 (1993); 3. Y.Sakai et al.: Nucl. Instrum. Method Phys. Res., A353,669
(1994); 4. N. Imai et al.: Geochem. J., 29,91 (1995)."

DETERMINATION OF BORON IN ROCKS AND ENVIRONMENTAL REFERENCE MATERIALS
BY NEUTRON-INDUCED PROMPT GAMMA-RAY ANALYSIS

Ruska Prima Putra, Wichian RATANATONGCHAI, Chushiro YONEZAWA, Hideaki MATSUE,.
Masaaki MAGARA

Japan Atomic Energy Research Institute

Nondestructive determination of traces of B in rocks and biological environmental reference
materials was carried out by using neutron induced prompt y-ray analysis. The spectral interferences
from Na, Cl and Ni were corrected by computer fitting and other methods precisely. The analytical
results obtained by different spectral interference correction methods were in good agreement. The
fitting method seemed to present most reliable results because it could correct Na Cl and Ni
interference simultaneously.
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1) K. Sueki et al., Anal. Chem. 68, 2203-2209 (1996).

DETERMINATION OF MAJER ELEMENTS WITHIN CHINA AND PORCELAIN BY PROMPT
GAMMA-RAY NEUTRON ACTIVATION ANALYSIS.

KEISUKE SUEKI, MAMORU KANEKO, WATARU SATO, HIROMICHI NAKAHARA, Faculty of
Science, Tokyo Metropolitan Univ.,

TAKESHI TOMIZAWA, ICHIRO MORIMOTO, Faculty of Literture, Keio Univ.

Internal Standard Method is introduced to determine the majer elements within larger samples by
PGAA The samples were choiced china and porcelain of Edo age. The results determined the content
ratio between seven elements and Si. K, Na, Al and Ti contents were showed different distributions of

two pléces of production ( Hizen and Set-Mino ).
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1) Hashimoto et al., Geochem. I., 20, 111 (1986)
2) HA D, #iERIEE, 23, 35 (1989)
3 ) Hashimoto e? al., Radiat. Meas., 16 , 3 (1989)

SOME PROPERTIES OF RADIATION-INDUCED LUMINESCENCE FROM WHITE
MINERAL SAMPLES ANDITS APPLICATION.

Noriyuki SUGAI, Miki TANAKA, and Tetsuo HASHIMOTO

Faculty of Science, Niigata University

Naturally accumulated thermoluminescence (TL) from quartz grain samples is greatly dependent
on their storage conditions, including surrounding temperature, ambient radiation swength, storage
period, shielding from sunlight, and so on. It has been found that the TL color of quartzes could be
distinguished simply into red and blue TL., depending on their origins. The ratios of naturally
accumulated BTL. to RTL intensitiess were found to identify the provenance of dune sands.
Furthermore, naturally accumulated TL of quartz grains were followed to the studies of sunlight
bleaching with respect to RTL and BTL. Some sunlight bleaching effects were detected even in
RTL of quartzes which were collected from surface of dunes in spring season.
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1) Hashimoto et al., J.Radioanal Nucl.Chem.Art.,100,135 (1986)

ACCUMULATED vy -RAY DOSIMETORY AND TEMPERATURE ESTIMATION
ONTO ATOMIC-BOMB-EXPOSED ROOF TILES v
USING RADIATION-INDUCED LUMINESCENCE FROM WHITE MINERALS
( Facuity of Science, Niigata Univ. )
Tetsuo HASHIMOTO, Hajime KATAYAMA, Tomohiro KANETA

Accumulated y -dose on some roof tiles, which were exposed by atomic-bomb in Hiroshima, was
evaluated from blue TL measurement of quartz extractants by regeneration method.

On the other hand, the surface temperature of the roof tiles, which were exposed by atomic-bomb in
Nagasaki, was estimated by using image analysis method of thermoluminescence color image (TLCI)
and afterglow color image (AGCI) without and with annealing treatment. The TLCI of exposed
surface shows nearly red, while the internal parts gave separately yellow grains. The yellow TL color
images were apparently changed into red images on the inner part of tile after annealing for 24hr at
1100°C . Therefore, it was estimated that the surface part had to be heated up to 1100 °C by
atomic-bomb exposure.

Furthermore, the fission track method was applied to another roof tile of Nagasaki, the star-like
tracks was observed on the mica detector after the neutron irradiation. This was a certain evidence that

micro-particles containing fissile nuclides of atomic-bomb origin was remained the roof tile surface.
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1) BED. EEELEBME 30, 11(1994)

DATING AND PALEOTEMPERATURE ESTIMATION OF ANCIENT EARTHENWARE
USING THERMOLUMINESCENCE FROM QUARTZ GRAINS
Tetsuo HASHIMOTO, Hisanobu SAKAUE, Yasuhiro TESHIROGI, Faculty of Science, Niigata University

Thermoluminescence (TL) from quartz grains extracted from small pieces of ancient earthenware was used for
the dating and thermally historical informative estimation.

The ancient eartherware from Kruins in Niigata was estimatedtobe 3.7 ~4.3ka. The paleotemperature was
about 870°C. Furthermore, some slices of the earthenware were found to give significantly colorful luminescence
patterns after the artificial radio-exposure.
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TREZWERTHEEL L. 1 HEEN B2 XERAERIZA B D500 nmEl T OFCHHRO IR T
DA E gD 7 & OHEB X2 U — (CHimaging screen) T L ¥ T, HifK ®OSL Reader Bio-Rad
Lab, Inc., Model GS-250 Molecular Imager) Ta#AiAieZ EIZL Y. FRRT 7 ¥ -/ n—RioH%E
B, 778 —n—EHROBEEORE., ZOXBEHBEALABERRABEZAZ Y - KB L TREL. 910
M ORNE A F—= KL —F—T0.1X0.lmm AR Y b THARBZEZRH L. VIR v ¥ Z80.252
msOOEL. EARBOOSLIRARKS L. TNOLOBRLETR v —T w17 a7+54
# (EPMA: electron probe microanalyzer, Shimazu, EPMA-8705) IZ &k 2 E A BB DN 2105 7T
ROML OLBRFEZTRoTc, —F, FiizBELZNERIZ. 830 nm, 2 mWHH I DGa-As¥ £ 4 —
R —¥F—%EER & L. HEFHEEE HAMAMATSU R5858) 2% & 35 R FEHEER LK -
TRY. FRE)» LRE~ORREY. RUEE? SBRHB~OHZEXOB RO 7 7 4 N~ ER
LTW3d, ZORBOXT 7 A N—%XY 70y &~ BT, BERBEZEETDZLICkY. B
AP OOSLTRIAFERAY — v ZRUEZ — RICOELOBBITHTR o T,

3. RRRUESR
RS I BERIBOT 74— 0 —% . EPMASSRE LK% %< At VERR O



BAE—ETBZEBRVHE SN, 910 om®D L—F— EEIZ L BOSLEXIH I Na%k S < BB RE
DAL —BTHZ EBEVHE R, ZTORBREIE. 77X —/u— RUOSLE®KAZ—vhb
TEREE A P OB EEMHOREEZHIEICEY 552 LERRLTEY. BESPL IX YLV APE
DAFITR IO LEREND, T, ZOBEREORNERHELICRIT 2 BREEHET. 600GyEE X
THEHGHIZEMT5Z LAERATE, EaRdriii o2z &2 <. BRRABOE TEHE TOSLER
FERTRETHD L BRR SN, TROMES TSR REOOSLIR TAARBERENS =
LRBERHTHENY, B LNEEEEBVE0SLAY — U HlIRREE LN Y T BE JE
BRSMEMMORES, XV aM20SLRHAMHRE T2 > ThD,

Fig. OSL image from Xray iradiated granite sample. OSL
observations were carried out by commercially available OSL
reader(a), amdhand-made reader (b)in our laboratory.

1) Hashimoto et al., Radiat. Measur., 24, 227 (1995).

TWO DIMENSIONAL IMAGES OF OPTICALLY STIMULATED
LUMINESCENCE (OSL) FROM NATURAL ROCK SLICES

Toshihiko ARIMURA, Shin NOTOYA, Tetsuo HASHIMOTO, Faculty of Science, Niigata University.

The radiation-induced luminescence from minérals has been studied. Among t‘hese luminescence
phenomena, a great émphasis has been paid on optically stimulated luminescence (OSL). The
radiation-induced OSL patterns from y-irradiated rock slices were obtained at first by a
commercially available OSL-reader, in which shorter emission wavelength than excitation photons
(IR) are detectable. Furthermore, a hand-made OSL-reader is made to detect effectively OSL using a
coaxial type of fiberglass and X-Y plotter. In this work, 2-D images of OSL from granite slices were
found to be derived almost from feldspars, especially plagioclase.
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STANIITS5T4—%BndLERr A RREM T OHORHEEY T

(CEa7ly s R - EF) OFE IE* - HEAE" - PR

L dicy

S, FERYy / REFERBRUESBRICENT, MELASTREL TEEICHZFLLEY
NEASTHBUTE CEEMTCEB LAY T 2TESEND Y, ToREDHETBHT
ATCHEELFBETHD. BUMEATIE. BRRAN2EBELRGERE LU NEREZ T 2HE
WEETHE, HAROBBSCEEWRFREMEL LTEYCHETSE, $71
Nk A REXHOBLE P XEEAEY ICRAZ ATV, HoRETREETE
840y (12.7 h; EC 41%, 8% 19%, 8- 40 %, v 1.346 MeV 0.6% ) & %%Cu (5.10
n) EAETE, KAFETE. BHITAEBEROFEIICHCERL., &, BUNRETN
IC¥d Radioluminography % vk, ZOWEELEOET IEASMONERER. 5H
OERTR HUBHEENE TERAMIE VA, 2z 0BRTEHEORBTLERIC
FERERNTEL W OIFOAFEASH S, UHL Luninography ICIdTRIVX — i
BEAEADS, RERIELSBPRYRELD, T2 TERIMEMABT 27 VEET
LU 2L TETFORBOREMIE L ARICHFEYT 58 FETRIELERLE.

CERD
{RB] 24 FOXHEEr f{FKHK%E (0.5 % 15 X 15 mm BE) 2 PYEKTERIY
—YNV—LHBTRELYFZL, 10 HEEZERSDLE, FHEEFERHOBET Y
TS AN, [EBEER] 102 ~ 10°° atem (0.1 ~ 100 ng) Zif o2 SO EER
Brx LYy, AROy A BH L TEREE, LI —RORTY Y Ao FlcL, ®JzF
LYY — NTEEBELLBAT, ROV NI AhE. (Luninography CHEZO
Imaging Plate ZL ICIEMEAREBET BINETH 2, BEEFAHOBMELS BT Z
BLEEICHAIYERILTLUED. ) [BH] _0)7/711125:?&59‘)%#«7 i
AdL, MBRZEFFCHETFEBHEL (1.5 X 102 s™'en?, 6 h), BHRWHELE
[{tZH8E) FFYyvicks@EomEzETEL, ﬁ’&ﬁﬁﬁ?‘ﬂ:?ﬁm STEICHIRIC, »
- Radioluminography KB UEREBICELEHDILFERIELBEL2ERL, BROEHE
BRIV LR, BREDSHMELE e ORKREE. RBEHO/NERE LA THE
ERDBLICULE, ZL0BE. BHRHOKREME (Hern ) ZH2EBHL, KEL
WL 2MxicHHUE, [Radioluminography] Imaging Plate % FEOHICELRT
BEHEE, # 12 BMECEF L. ¥ECIVERBOBHERELY FAal> -,
KR - BED

{L28fE% Fig. LIRS, MBICBRDOEOR>ERBEL AR, P2 HNWD,
Substoichiometry X FFV VHiBOFERER EXHBERL TS, SBELEHSHICENY
B btoyRERBE AT, £, ~RICBEBEELFERV EL-E, L
DML ERCHBHMEAERRENZ LS 2 (AOELORENDELCENS) .,



RKREBRBFICEE> D ELEBRLERD BEr 4 88

ERICE & LZEZDNZHD, BEROKR FHEBDOBER |
B S % 2T 5, Radiolunino- ER NE
graphy DEBEL BREICEL. SRR HE&MM B0 g | | HP-ENO: BE
OFARERBICELTWAEREERIZDE 0.47 gmol Cu)) | (AEZoHEK)
BRTebEMIENS (0.1 Bqg k= (BT B8 1E)
+10 ¥ LAOBETEETHRRE) &, HREE |
—B O Background EIEFFHEFERX BEEE
haRRLEokE, BRELTORBC ® 6 M NaOH %M, pH 1.2~2.8 icf#
2w, EEPAIIC 1012 atons/cn® (FER, FE—-NLTNV—) v
(0.1 ng/cn?) BEQEIRIEEAE, @O FFVUHEE (2680 zuol CCl, BH
ABEEOSEER 0.2 ppb T, B 3 mL)
HiBRAE (0.05 ppb) DTOHEEDLEH ® KBr oEMER (LB 0.1 M) L pH
ok, JUBEPETFROBHE2EEL 1.8 @ KCN-ESCN B# (L Hic 0.1 H
) Twd, REBSOANE ZHBKE L 2E8BHEOBES
AOBELHSBREELFECSL L. W | E8E 2 REY (HARYE 537
)] RER 2 ERESHYNEE BT - FFEVroaR 1 (K04, FER
) TAREOWNER, BEOLESRER EBRLE~AD | #HH
fif& Radioluminography ZH 1 T&E [ Radicluminography ZeLH °©
ERLTAE, 5 CREREORN |
NEICBTOERBENETTHSD., Fig.1. Chemical Treatment

EBMEYS A EPOME., FEAKTEE

ODEEHRLHIN, BRELRILEHBENES T, Radioluninography A E %2 ETH H
U, BEEEAFOZ 0L D RHAERBOVRICAEELERLEEAL D,

5| FXB

1) K. Iwamoto and T. Nozaki: J. Radioanal. Nucl. Chem, 125, 143 (1988).

2) S. Kataoka et al. : MTAA 9, Seoul, Sep. 1995.

3) MBEIERH % : £33 8EMMI¥HHwS, BN, 198445 A,

RADIOCHEMICAL NEUTROX ACTIVATION ARALYSIS OF COPPER ‘ON AND NEAR THE SURFACE
OF SEMICONDUCTOR SILICON BY THE USE OF RADIOLUMINOGRAPHY

Tadashi NOZAKI, Hisashi MURAOKA, Purex Co

Kenji TOMURA, Institute for Atomic Energy, Rikkyo University

SEVERAL SILICON PLATES WERE PILED UP AND NEUTRON-IRRADIATED. SURFACE LAYERS OF

THE INNER PLATES WERE DISSOLVED, AND °“Cu IN THE SOLUTIONS WERE SEPARATED IN
COMPLETE RADIOCHEMICAL PURITY AND HEASURED BY RADIOLUMINOGRAPHY.
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1. FLCHIC
BAG. ATV—FFOBRBHELLTIESATLEHDPO P Po DFEICEBL,
HOUFL—vavEIckdREREEMEL. SHERC0.7Ba/e(PD)BED " Po i
FRTWDHIEFERLE,

COMpo DEEFRRAIIDEZIOLND, ThIZ. KEFD PohoDFERLE, REGOH
BETHD P HDWE, ®Ra DEEILLHICERT LI ETHD. TAEFTLOFEER
CE2>THEHELELEBREONENRLE-2TL b, EHFETIE, 2RaZFB L. PAc
DOEILFUS UL PRa EREBEE I L—HY—ETEaBARI bOXAMY—I2&EFD
TLDEREEBRHLEZOTHRET 5.

2. EBR
2. 1 2RaDIAFUY

B A A 3B BE (Dowex50Wx8) A T LITIRBE S~ PAc FEBRBIREILF VIV —
AEL, FWHBBE (2~3M) TPRaZBBEL. FL—H—FHELELTz, “RaDHFEFT
BETBRARY FPATRIELT., LBSEERE L.

2. 2 ROPBERSLUVaBY L TIERE

Fig 1ICEBAZOIO—Fv— rERT,

F9. 80 20 F IMTEEE oOm! [CIOBVERL . B KEB .
ZTOMBRICAL—H—FFEMLE=. TORBFRIIT > ()
EZT7EMRE. KELHOXREERS =, TOkk L[ARas |
ZRRIELE. BIZBIZLEYSTVILEZESLLEEH
BEKBIEHOXBEILEDELz, TO®R., 2HEME
BWE (20mi) UTHEENYSLEXETIFE(I) .
HdWE. 2BREBAFoX®IDIMNIFTT4—LT
BEBANYDLEXRTEIAZ (L) ET 2. 440007

IS 74—CTR.ZUVEZTHOBA A+ UXHBEIE L
SLBE M) CHL. SUYARSLUREMECRE 2 eBatzbofb)o]
S, MOBBTREREL. TOBRMNOBBTI VY | & L orotion ot o from Pb
LEZEHELR, ZAsEETHETMBL, #ikEmn
ZT 1oml BEL, (NHBIZVWF(MOEBLEER
(2. AL/ U HLER (Ba:50 u g ~1mg) RFEML. 1OMBEEEE Inl £MX THEAY Y
LXBEERLS SHLER RS T, : '

MEBNYSLEBRZIIQTI4NLE(Fuji 29874042 ABE 022 ¢y m . EE 47om)
LICHEL,. DAL ERET—TCRUIFLURICBYMTCTEERRELZE. Si g
HBETaoBARI MLEMELZ, aBARXRV FOA MY —TlE, BEBAUVUDLORAXLD
FOXTBROBEEREL REEOBRBREREFL 1=,

Pb (OH) , (DL BR
(EB#HR)

(1)
R
50Wx8)

=

(Dowex

_54__



3. ¥EHLUER ‘

Fig.2 & 3(Z. $A & (Pb: 20g) (2 0.1Bq
D Raé& RaZFFEML THESEEE (1)
BLE(L)THEERAYVLELEHD
a ARG FLERT, Fig. 23 BAH4 >
XBMETHLEDS>FBEEDaBARY ML
THY. . Figldld. BAA oXBEFT -5
EQaBARI NN THDB, HESHIZ,
Fig.3 DARY FPLOFRISBERCARE
ThTWDB, Chilx, KEBILSBOXBE4E
KT 5T TRERICRESHEET LI LN

Counts

TET. BETHINRCE>TaBRARY b Channel number Ch
Ny - — . Fig.2 a-ray spectrum of “"Ra and ““'Ra
NORBEREELEZCEERTTL D, % %Vithgut (:}la.til:())n exchange chromatography
B, AoEEBRECEVTS O LA0RIRE
X, 90%RALTH D, T TE&fRa
BREE/N U LHRBEICE T BN T L .
OFMBE BARY FLDIRLE—5  20- Ra |i 7

BEEICDLTIE, FME S0 ¢ g TR
BARV MVOSBEDODBEELRELENRS
NGV, ERHOFHTIE 500 ¢ g @
Ny LHEFMLT, ’
EMEIZ. 0.7Bg/g D *Po AR S84
20g DFEKIC, 10mBa D *Ra ZRIFLE L L

Counts

x o0 o~ o . Ch 1 b
THRMLBCBER « BARY RIS Fg3 o ray spectrum of Ra and “'Ra

[£. 2Ra ERHEIAEMAST-. D 20g ' with cation exchange chromatography

D ?Ra L 10mBg ZFXDIT T FEdh » Tl

DETERMINATION OF ?2°Ra [N LEAD :
Atsushi MORI, Yukiko OKADA, Shogo SUZUKI, Shoji HIRAI and Toshiaki MITSUGASHIRA*
Atomic Energy Research Laboratory,Musashi Institute of Technology

Qarai-branch, IMR, Tohoku University®

A method to determine 22°Ra in lead has been developed. Lead is dissolved with 3M
HNO3. A chemical separation of Ra from lead is performed by a precipitation procedure
of Pb(0H), and a cation exchange chromatography used Dowex 50Wx8. A sample for «
~ray spectrometry is prepared by a coprecipitation of Rawith BaS0,. Asilicondetector
is used to obtain a «a~ray spectrum.

22Ra js added as a internal standard to determine 226Ra. Chemical recovery of Ra
is obtained more than 90% through the chemical separation method. The separation
method with the cation exchange chromatography is useful to determine 2°Ra in highiy

purified lead. The sensitivity of the method is less than 0.5mBq/g(Pb).



1C01 BT ASIBS I EE S S O D (Superoxide
dismutase)D EEIFMH L FoESEBES®H

Bl D> Uy T
(;%:i%jc) OHE®RF - -HNE B - KHEEX 'V#D%ﬁ - BBEB

L)
S O D (Superoxide dismutase)id. EHAICHH-> CTHEERFE (0", - OH. 'H202
TM@&)@IOOzE O:2H 0L 737 WEREEMBITIEEZTHD. Hﬁﬁ@
EERNZBEHO—BEE LD, BKHBESVIVIAOBRHALEED CEELRBYEH

AeFEZSRTNWS, . :
AWEIE. EEOSODHNDCu. Zn. MnOSHELBEREHLOHEEHEL K
THEEZENL L, REETFEHLAN I VEESODHD LESBOSHEEEEL
Tro CUulZnMENLE, HRBEEZATWEL : 1 &DZDThB RSN E,
SWTSODEMZREL. SODERLEESHEL OMB 2R L L.

[ER]

EEEFEOHE:

Sigmazt. Boehringerik. FINHMEK KD S OD (from bovine erythrocyte, 4 FEH§32,

000)D3.3mg-6.6mg EXHAEFFORFET (flux: 1.6 X 10'2) T304

—1BHE. Cu, Zn, MnEFE#EL LHIRH L. FHELIDEELE,
SODEHDHAZE :

SODEMIX. BELEO ¢ NHOHDPSEHTENO 27 VERLEXEREVE,
I)UV@ﬁﬁﬁxtﬁ#ﬁy?yﬁﬁ\EFD#?W7EVHC1/KFU#9W7

IV—0—-ANT7xVEBERIZ. B ATEESODEMR. 3TCTCXFYF ¥

Y —-EBEHEMT 5, ' _
2)30%?&&\%ém(N—f7%wI?vyy7syHci\xw77:w@‘

KEERE) 2R 2.
3) BO0SEBRETRER. 5 50nmOBEAEZHET B,

[(BREUEE]

1) SODHODOCu. Zn,. MnOEEBZXR1IRT, €k, Cu. Zn—-S0DE
BWTE. Cu:Zn=1: 15BEXTWBED., AEOERCIECu/ Zn=0.8
9—-1.2708EELEHD, LI A—HI—LIL0PRDOENFRDSN, HEOHELE
ZoTWwd, Zhik, —DRESODORHAEDRA— DRI ERZEDERDN S,

2) =4, Cu., ZnREHEBROFHIERBICIBVWTHLOHRETE 22 LTS, L
MoT. Cu, ZnOEEEFEHTHAIE., SODOEBREROLANICZEINL L
Bbh3, '



Table 1. Metal contents in SOD.

Metal content

sop | Cu(kIO‘s'mg/mg SQD) Zn(x10°® mg/mng SOD)  Mn(x10~7 mg/mg SOD)
Signa 541+ 0.16 3.95 £ 0.32 5.50  0.24
Boehringer 1 _5..33:1 0.30 i 017 755 % 0.44

2 4.89 £ 0.22 441 £ 0.13 5.97 + 0.26
Wako 3.83 i‘o'.»w_ e 0.13 12.36 + 0.40

_Table.z. Enzymic activity of SOD.

FEXN~SODDEREE

Activity of SOD ME) T, BA—H— OBREHL
50D (units/ng) AFRECOUE/ L BBOL—K

: LT3, £72, EBEOEEEL
Sigma 3801 + 813 SODOBEEHOMOEEEZHRT
‘ Bk, FEEERERUBNEN
Boehringer 1 2170 * 286 : B3N BEFTOF—FTH. @
2 1953 + 332 EOEBELREEEEZRDZILHT

' &3,

Wako 2222 + 483

(6479 . .
Beauchamps,C.and Fridovich,I.(1971)Anal.Biochen.44:276-287.
Oyanagui,Y.(1984)Anal.Biochem.142:290-296. '

DETERMINATION OF METAL CONTENTS AND ENZYMIC ACTIVITY FOR SUPEROXIDE DISMUTASE A
A RADIOROGICAL PROTECTION ENZYME .
Yuko MURASE, Isac MURAKAMI, Yoshio HOMMA, Haruyo IGUCHI and Misato SHIBUYA
Kyoritsu College of Pharmacy

Metal contents and enzymic activity of superoxide dismutase (SOD) which
appear to protect organisms from ionization radiation were measured. The ratio
Cu/Zn of SOD was about 0.89, a figure somewhat at variance with the value
reported elsewhere. The enzymic activity of SOD which was measured by the
modified nitrite method shows that the enzymic activity of SOD rests on the

content of Cu and Zn as expected.

=57—
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FMERIZCBEHFEIK, RbORYRAHKIZETIHE
(B XREHE) BEREHEE - O/MRER - FERME

[BE] RAE. P EWMEXTREEZONTLDRbIE. NaBEXUKERLIAKDTILA
UEETHTKEDBLEZHEENELULTOEEAL, EHRATOKOEEHD ML —¥
—ELTERCAVLLONRD, ECAMRbIE. EHRNARPIOKICRHT I2EELAH OB
BEYULBOIEABCOPHEBFICEHSATLS, ATIEECTHRETKRLEERICET
AHMEELLTHRLEBPOR OFRBBICEHTIMEEZT > TS, TORT. RbAK
tizmiE LY 28 - SEOAHFBEBE LBV LAKEESA. BEEEILFFL-Y—
RERWLWT, FOBKITHF DK R, CsOBHEFREFTRELE, SEAEHEEDT—42%E
BRHATRAEELICKRVEEFEEICHTEINTA-F %KD, EERUICEBLE,
[(#FHeERE) KL, BBRTTSDSy (R -9-11E8) OBEABRLYLEFELL. A
NRYUMEBEBEKRTH2EHFRLE-LOERHL. FFMBRE. PCV. MCVEF HR O,
(ZFEREERORAE) BE 2000 £ 50 Na B H K ([Na"]=150mM) (KEERK ([K]=150al) 3
XU, Rb %@i;ﬁ([Rb*]ﬂSOmM) ZHERL (pH7.4). EEHKITEIZ ouabain, furosemide,
ouabain + furosemide, #MZ 1=t DL control EHIZHIT-. KLU R EBEKILZ. 0
BICHEFENaBEREMZ 0.5~150mMDKE LU RBREDHFRIZMER L=,
(FB) FORENaBEREZMITKRKATTCIBXRFL-. EEFMBR (F200ut)(z. k
ALERNBREOKSIUVREFERZ InI M. BITL—H— (K& *b) EFNFh
Mz NaBBEHEZ0.5ml FML, 37CT—EREA>Fa"~-Sg3 oLz, 1 FaA—
vk, ELICERLLEERLIUREROFEHOMAFEEFRMEL. 1% a2
IVHBOKREESLE., FTRICHABTS2RBETOKRVRAEEFSEL .
(RRHT) BEAF 1. BEBNE 2 AL B M (cooperativity) Z R L2 & MBERNIYAAEE W)
NEDGEEELFHNREEONTRENZBEEEEL T a1 TETVTERERE/ND
BREETENSTA—SZRH=,

Vmax - [S]"

V= + v [S] ... Eq.1
Km + [S]"

CCT Vmax [SEEDMEDOEREE. [SIEEH KE/IERD)BEE. Kn (X Michaelis E#. n
FEEBNE X OB R (cooperativity) * RTEH. r ERELREEOLVERETRT,
(BRESIUER] FOHEA~O KR ONYRAAFEEICIE., ELBEBRTHEELENED
OR300 . BLAEBETEKERROBICEEDHEEXRUVREBLHOTE TERELENE
HoniEmM>7=(Fig. 1, Table 1), ouabain [T K/RbEZEZHERUVEBREAMNICEE (BE
BIEEF) L. furosemide [ZFEREHICHFLZ, IEBEBE L LU furosemide BHTIE V
~[8]7ay b SEREL Y. Scatchard Plot MEBH L. BEEDONSTA—4AK 1 &4
B2EMNS. K Rb OB AEEICIHEEDH R (positive cooperativity) NEH L
fz (Fig.1, Table 1) , EIZZDBEHEA. Na-K ATPase 2R EMWICIBE T B ouabain &
ETHEHXIDEMDL, NaK ATPase Z T DA EEAN K/Rb OBGA IS LIBEHE (Fi-(&
allostery) D &EEZ T, ‘
RKODONT-BEREONATA—F~KY, KIZFMHDANRb D 2,000 EOEETH
AT S, TRITMERKBEL R BEOREICRKE(KRET S EEZLND, -, Rb
DREBRENTA—FLKECABERELTHBRNTEEREZ 2L+ 38 I
[FEq2 THRIN. ZRMICEOLRAREEGOABTPON IEORETCFEHIZETL LT



BENB, ECAMCNTIRRb/KILIZMED Ro/K EABIZAY . ChEHEE TOME.
EN5 FRMmEAN Ro/K LA IB RO RD/KEDRH 2B TH > LEREFELTLES.
Kin )
[Rb] = ————— (1-exp(-Kout + 1)) ...Eq.2
Kout

[Rb]; FFMIXN Rb REE. Kin; EARE. Kout; FIHEEEH. ;R

UEOREHEREMIS . BEGRANKANTHENEGERLE ST S LIk Y., #ilaR
OFRBTESHEERCEENBRALL., TOHERROMBAREEENFD L. mME - B
NICEEBTIL#EASA. BEEBRSORIEEE2E>TWS,

5 Potassium rRubic:iium

0.4 45 . 0.4

ouabain - ouabain

» Control 0 oua+furo

Control
-

3
2]
>
1.5
0 4 8 12 16 0 4 8 12 16
V umoli/h/ml RBC V umol/h/ml RBC

Figure 1. Scatchard Plot of Potassium and Rubidium Transport in Rat Erythrocyte
Lines were drawn according to the parameters which were calculated by the non-linear least
square regression analysis (Table 1).

Table 1. Calculated Parameters of Potassium and Rubidium Transport in Rat Erythrocyte

Potassium Rubidium
n Vmax Km Y n Vmax =~ Km Y
Control 1.14 9.97 209 0.010]| 1.48 ©9.26 1.66 0.025
Ouabain 1.00 183 7.06 0.038| 1.00 1.77 7.14 0.036
Furosemide 1.32 7.08 194 0.005}{ 1.32. 6.83 '1.69 0.005
Qua+furo 1.01 074 709 0.031) 1.00 050 7.00 0.028

*Vmax; pmol/h/mi RBC, Km; mM, y; /h

POTASSIUM AND RUBIDIUM TRANSPORT IN RAT ERYTHROCYTE
Masahiro NATSUHORI, Shigetoshi KOSAKA, and Nobuhiko ITO

Kitasato University, School of Veterinary Medicine and Animal Sciences

Since rubidium (Rb) has been reported to accumulate in tissues more than that in
serum, mode of transport and inhibition of potassium(K) and Rb, and their kinetic
parameters were determined after incubation of rat RBC with K/ Rb-containing buffer.
42K and *°*Rb was used as tracers. In conclusion, there were at least two modes of
active transport of K/Rb and one of them showed positive cooperativity, but had no
significant differences in K/Rb transport. Accumulation of Rb in tissues, therefore
may be due to protein-binding of Rb in tissues or cells, which makes slower rate of Rb
out of tissues.
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HEERMEBIERPIEICBIT B IF b ——EORH
(BB, BAHE?) OBXF—'. BR=ER . GHZSH,
BT L RS

[ )

BEET. RABVINF M — P2 EEBBAROS 1 F I/ ARET
SRATIARITSA L, EEZFNCAKRRENWREZRVWELTEL, T2b5,
TNF b —Y RSB TROARICBD THERTH S ZEE2ERTS.
AR T, B ICBI 2 E56MBTRMEORENLIBRELNE,. SHROME
DREBIZDONWT, RETOBERE TH % Ehrlich IBIRFT D X, BEHBEIRE
BFEMEREOHEBITLROBH Z2ED THEHNT 2,

(£ B&) _

EETETNEY. Y. BEMRICEIE LU CRELESVF N —8—
BHRE5A. —EHRCEEREEMEXEY > T T L. 2ok B
DrBART MNVERELRE, £z, ABEROERNS. REBHNEHZRT
TEROEBEERNT 220, ERE{EENRIEZT - .

HERBLUEBE]

(1) BEPHIB VT D EEMET R | ZEICBITIMETE OZEBEDOH
FICBWT, ETHECRZ2OMHZEBRETHY, BYHOBEEDLD R
RETHEELRIMHNITBAL, BRENDEINTH S, I TROBICTERSE
N-EREWEE. MR EDENEMOBRICI 53N, 0%, HLE
DESEBERT, MEENLTEFICHHTE LTS, BRICA-EHBE
JTRIT. MERCMBPPICEENI2RHABEAE OULEZT. SEESICBT
T5, CCTHEEROWMELR-EBEDOA TV Y ADH 5 dHDITREEEI
RETOHBEEOERAERECHESZD. HHEVETY-DFE, 0B
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THE DEVELOPMENT OF MULTITRACER TECHNIQUE IN THE BIO-TRACE
ELEMENT RESEARCH

Shuichi ENOMOTCO', Takuo OZAKI'*, Haruka MAEDA', Shizuko AMBE', and
FumitoshiAMBE '

1. The Institute of Physical and Chemical Research (RIKEN)

2. Department of Chemistry, School of Sciences, The University of Tokyo

We applied the multitracer technique to the various research on the dynamics of the bio-
trace elements, a lot of physiologically interested phenomena has been found. It is
meant that the multitracer technique is very useful for the research of bio-trace elements.
In this paper, the development of comprehensive significance and future research of the
bio-trace element research in RIKEN is discussed. And, we outline the behavior of trace
elements in Ehrlich sarcoma bearing mouse and high-gravity cultured osteoblast which is

latest research resuit.
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Fig.1. Tissue uptake rates of Zn(a) and Se(b) by brain in mice.

BIOBEHAVIOR OF TRACE Mn,Fe,Zn,Se ELEMENTS IN THE NORMAL MICE : AGE EFFECT
ON THE TISSUEUPTAKE RATE.

Shigeo OISHI!, Rie TAKAFUIJI!, Noriko FUKUMOTO!, Ryohei AMANOI1, Atsushi ANDO1,
Shuichi ENOMOTOZ2, Fumitoshi AMBEZ2, 1School of Health Sciences, Faculty of Medicine,
Kanazawa University, and 2The Institute of Physical and Chemical Research (RIKEN)

A multinuclide tracer containg *Mn, *Fe, “Zn and "Se was examined to determine the tissue uptake
rate of each radioisotope for normal mice 3, 6, 12, 24, 48 hr after intraperitoneal injection. This tracer
method had some advantages for the comparative studies of essential trace Mn, Fe, Zn, Se elements
over the conventional single tracer method.
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Fig. 1 Uptake rates of Se( ) and Rb( ) tracers in blood (a) and brain (b) of
mice bred under different oxygen gas percentage.
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[B£] 1). SB39EEHMEFEE RS, 1802, 1B03, IBXRF(IE), 1995, J.Trace Elements Med.Biol.,
10(3) 1996(in press), Ann. Cli. Lab. Sci., 26(6) 1996(in press) :

BIOBEHAVIOR OF MULTITRACER IN MICE BRED UNDER DIFFERENT OXYGEN GAS PERCENTAGE
Ryohei AMANCO’, Shigeo OISHI', Shuichi ENOMOTO?, and Fumitoshi AMBE?, 'School of
Health Sciences, Faculty of Medicine, Kanazawa University, and *The Institute of Physical and
Chemical Research (RIKEN)

The radioactive multitracer technique, which enables simultaneous tracing of a number of
elements in a variety of bio-systems and an accurate comparison of their biobehavior, was applied
to a study on uptake behavior of trace elements in various tissues of mice bred under different -
oxygen gas percentage. As a result, we found that the uptakes of Rb isotopes in blood and all soft
tissues are significantly increased only under low oxygen gas percentage (10% O,), but no change
appears for other isotopes (Sc, Mn, Fe, Co, Se).
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THE BIO-TRACE ELEMENT-BINDING OF VARIOUS
SERUM-PROTEIN INVESTIGATED BY MENAS OF MULTITRACER

TECHNIQUE
N. Sotogaku, R. Hirunuma, K. Endo, S. Enomoto*, S. Ambe*, and F. Ambe*: Showa College

of Pharmaceutical Sciences, The Institute of Physical and Chemical Research (RIKEN)*

Metal-binding properties of serum-protein (albumin, $-globulin,y-globulin, apo-transferrin, and
transferrin) were investigated as a function of pH using multitracer technique. The 10 metal ions
(Be, .Cr, Mn, Co, Zn, Rb, Sr, Ba, Ir, and Pt ) are studied. Each element showed characteristic
binding upon the pH for each serum-protein. Among them, the high binding of Zn into 8- and
y-globulin (above 80 %) was observed at pH6.8, whereas low binding of Rb (below 10 %) into -
and y-globlin was observed. The results will be discussed in terms of chelating ability of metal

ions and the nature of the serum.
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STUDY OF THE ABSORPTION OF TRACE ELEMENTS INTO PLANTS BY MULTITRACER
‘TECHNIQUE

Takuo OZAKI!-2, Shuichi ENOMOTO?, Yoshitaka MINAI®, Shizuko AMBE?, Fumitoshi
AMBE?, Yoshihiro MAKIDE!

1. Radioisotope Center, The University of Tokyo, 2. The Institute of Physical and Chemical
Research (RIKEN), 3. Department of Chemistry, School of Science, The University of Tokyo

The effect of Al on the absorption of various elements into a carrot was investigated by using
Multitracer Technique. We concluded that Al inhibits the uptake of divalent cations, suggesting
similarities in the structure of membrane proteins for those elements, and also high affinity of Al
to the proteins involved in their uptake into the root cells. On the other hand, no influence was
observed in the uptake of Na. This is indicative of the existence of special mechanisms in order to
avoid salt damage. The uptake of K increased along with the increase of the concentration of Al,
probably because of Viet's effect.

_69_



1C08 | )
VYBEERBICBI AR TIETROER NS —
(RAEFFE-FA-2H O=HEE - BE ﬁ’é%? -l BT
TR FIME - RE

FTETEOL LB EDITICH T o THEME AT EDOFIE IR D THER 2 TCHEET
bh, EELDIIBRIIY MY HELETE L FENCERTLIZLERBL, 20ERA
R, MPEEOBEIIOWTKREZHEDTVS, KBRETIE, B2 BE0AHL
FELREERORBEEHLNITAZ LICL o T, YV MERBPOLEF TETERRE
BEE2REL, TRIVBLETEOERE NS -V 2 MY OEN L L BT T 5,

E3

HAR #O9RE I A0 b RO -0FHD ¥ ViR (14284F) 2HEOHETE
B, BERL, FERZBVDOZHEMESIEEE & L7z, 100 ~ 300 mg DEEE
FEL. R ZFRIHALLE, BEICH L, GFa (15mDy) 250 T456
IZiE, BRI EREEEPn-3TL0 ~ 20 MR %, EH 218Dy ol S 1Lh v #R
BHIE LT, hEMRE (140La, 1983SmB X UNLy) L REM (M1Ce, 192Bu, M47Nd
. 153Gd, 169YbP X UMI60TH) %4 23A101E, A 2 RS P -2 TR RS
L7z, mEGZIIENZ, 1BABBVWTELI00BHE.,. —7., BEHFMZIZ, BtH20~
30 HEV:T20,000%*540,000 BREHEIZE L7,

(R 28]

VY DOEMBICEINAHFTIERLRFOMEOF L LT, LakCekiTRONS BfFEE
Fig. 11ZR T, Fig. l-ald@PRICERE L, —F., 1-bidRERIICERI LT Oy ML -
D TH D, BANEZ L, BEIRIM SO E RSV VRO MITEHOMEI
Y—aX+b’C%é NE—2oDRITERT S, Z 2 TaldMTTEDORIREBHICET A, £

bIIETCEDRBEILICHETABRES X 5, adt 1 1ITHEWT LIGEREN RV L%,
if:bvbi‘o.zowm%% CIICBENLABE LD D169V L2 EKRT 5, Y

BICEBRT AL, 997 n, v YTHATLRBESE . IV 2OMTIHEY, LiLl%
16°F s r T T T o wy T 10¢ A B B B B ¥ L]
3 - 105 F - -
1055 1-a 1-b E
L Y=08214X:0.20097 | 0 b ¥=0.8214X+0.20097 ]
wE (R=0.831 %) (R=0.83182) E
i r/. 3
16 E , 5 10 -
E ./i
= 1°F 1 = 10F e
3 101; £ E E
a | a 3
& T o ° e ]
® 10: E ~ ° E |
Q X g0 3
: oy 8
E a E |
10°E -7 o - 10° 3 F
X . 6
wE 4 1W0'f E
, ;_ e: e R : Blch , O Aspidiaceas, | 107 ;_. : Okayama, ® :Kyoto, M:Okimwa, A :Hyogo(Ml.Rokku;,
10 E O: Prerdaceae , X ‘the cther. E 'V :Shige, O:0saka, O :Kagoshima, X :theother
10° L Caened g et apsvend soveeapd et g sl pepueel 3 v 1oaa 103 [ L 1 1 ud anl
10 107 g0t 10° 100 10 100 1 168 10° 10° 100 107 . 10°  10' 10°  10°  10°  10*° 10°
La(ppm) La{ppm)

Fig.1 Relationship between the La and Ce concentrations.
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DETERMINATION OF RARE EARTH ELEMENTS IN FERN LEAVES

USING INSTRUMENTAL NEUTRON ACTIVATION ANALYSIS

Jitsuya TAKADA, Teruie SUMINO, Yoshiko TANAKA, Kazuo NISHIMURA',
Mitsuhiko AKABOSHI _

Research Reactor Institute, Kyoto University - Faculty of Agriculture, Kyoto University'

The lanthanides (REE) in 142 fern leaves collected from several sampling sites in Japan were
determined by neutron activation analysis, and the correlations between any two REEs in the
logarithmic scattering diagram were examined. The relationship was expressed by the general
formula, Y=aX+b with a correlation coefficient R. A strong positive correlation was seen
between any two REEs in the diagram with a regression coefficient and a correlation coefficient
close to unity. However, between Eu or Tb and other REEs the relationship was split into two
lines with the same correlation coefficient. From the intercept b, the relative abundance of the two
eleménts was determined for each REE, and compared to those in hickory and tobacco leaves.
These findings indicated that the abundance pattern of fern leaves is quite different from those of
hickory and tobacco leaves.
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FIZEEDT = ) —AEKBEEROZ E00 FBEE. S VIV AR Pr—L L
TOBEREE EN WS, ARBRELIRITXVEORNTR. Ve TX T —
F EGCY) PEFENZEHEL . 2EDE0~60 % ZEHDTVWBR? AEIEIZL 5 DNA
HUOWDOERBRRIZCZIDEGCE 2 HEMT I LT 2OEEBLHMICFARZ. Z0ER.
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EGCg(3.0 X 10 ~* M) @ SSC $E&E¥#E (NaCl : 0.15 M. Na—cit. : 0.015 M) ZFRES
L. 37 COERET T EMMKE Lz, £0#. A% 7 o —X X VEKKEIZNT 5
T & C Ul S 7 DNA LR BB CC % DNA & &0t L. % 07 A OB & EEMAT 7
v 75 5 NIH image T2 Z L1k 9 CC# DNA @?%T“%’Eﬁtﬂ L.
() 8 EGCg $E{E D B b T D AR ER

©18x10°° M FeCls(+ °° FeCls) @ 0.5 MBI 100 1 112, @4 F 38 E% 0.15

KRS 27-91201 M NaCl 150 p 1 2FM LT, 2 2 ~QBK KB D pH 232 ~ 41272
z) Loy @;‘%E{@ NaOH K%M 650 p 1MLz, B&Ziz@ 5.0 X 10 " M EGCg /K
BIR100 p 12FMLUTR2FE 1 ml & Ltk BA A R##lE (BIO RAD®) 005 g
ERED L A FERICEDE (IMEGCgEED AP ITOEREREZEH L. & (O)
EGCg $&K1Z. QO RAL~ X BL 1.0 X 10 ~* M HONHsCl(#{kt FrExI AT I V)
100 p1Z2Ma, SG(O)IEBET L, O~OOAB 2 MAFKROBIEELIT 12,
[(BREVEEZE] |
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2T, SSCEBEKT T, 7 Bk EGCg DEkskikls, DNA 81BN P X 5 i
ELTHWEDONERRDTEDIZ B EGCE DANTOAERERDEHZRA, TOME L,
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Fig. 1 UV Spectra of Fe(Il) Fig. 2 UV Spectra of Fe(Il) Fig. 3 Rerationship between the equilibrinm
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[FeC1,] = 1.0X 10 K [FeCl;) = 1.0X107% “of iron and residual CC form
sample 1 : 0 min sample 3 : 0 min [DNA] = B.0X107 pg/ul O sunplel
. [FeCl,]) = 3.0X107 ¥ : Anpie
; .15 mi sample 4 : 130 min 2 R samplel+EGC
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[Na—cit.] = 0.015 ¥ A smple3+EGCe
at 37 C pH 7.4 v sampled
Y sampled+EGCe
References P

1) % 36 EAUH{LFEFImSHEE TRE, p. 160.

2) #r BERES , ROFF, 117 (11) , 29— 35 (1987).

3) B. Halliwell, J. N. C. Guttteridge, " Free Radicals in Biology and Medicine," Oxford
University Press (1985), p. 16.

DNA STRAND BREAKS INDUCED BY TRANSITION METAL AND
THE EFFECT OF GREEN TEA-CATECHIN ON ITS ACTION
—BEHAVIOR OF IRON EPIGALLOCATECHIN GALLATE COMPLEX IN DNA SOLUTION-
Miyuki HIRASAWA, Hiroe YOSHIOKA, Hisashi YOSHIOKA*, Kunihiko HASEGAWA,
Radiochemistry Research Laboratory, Faculty of Science, Shizuoka University,
Division of Environmental Health Sciences, Graduate School of University of Shizuoka*
The behavior of iron was studied to investigate mechanism of DNA strand breaks by

measuring the UV spectrum. In addition, the effect of EGCg on DNA scisson was examined in
SSC buffer solution containing iron. Consequently, the degree of the scisson was enhanced by
the presence of EGCg.
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T AT DRHE
(R #IrA? BAS) OF—f' XEM— BEAH. XHER"
=" S TR RAEA? - R - SNIBES

BrROBEENBNCE, VLLODDE—F (PEBOMSHIEEE (saddle) H 5 VIEBF (scission)
ETOEMRER) AFETSHI LN, FBREBRICL-TREIATNS. AFRTIL—T T,
p+23Th, p+2¥U ARERT, BARAOEENEL EHTHRLX— (TKE) OREIRLF—
REEFAN, BARBRIZETEZODEENET—F (T~ FLIERHFE—F) OFEER
SEL7=U. TKE 354 (2 scission BEOHRER DI —O U AIZEYELBOT, HHEATOMES
RS LED-T, HEFOTKE OXEVERFFE— FI&X TKE O/MELRHE—FICH
<, scission B CONRFHEOERHIS DS NI LD HI T

PHEBROSBEFOMBEIRILF— (E* = B 4 g%/ gt REERT RILF—, B% ERT
RIFE—) [F, BHIIPRFICL YBEShEOT, BEHPETF R 5 5 REOH R ORESDH
5. TITERETE, HEFHSOMEPHFHFREL, EESET— F L OBEIC OV THE
5.

EBORIGRIE, 11.6, 12.3, 13.2, 14.7, 15.4 MeV p + 2527, 11..6, 12.8, 14.6, 16.1
MeV p + 28U tHd. HRAXVOEE L —FHOL/HAOESH T RILF—FRAEL, PHEFHRHE
D1RSBEOEEH (m*) LEUTFHHBRO 2 RABEOEESH (m) 5340, ChbnEE
HOENLHHPMETH (v=m"—m) F#ROEE. »

112, 14.7 MeV p + 22Th RIEROD 1 RARK (BR), 2XHRA (Bh) OBERELF
HoOBREPHFH (ZA) 277 REPHEFHRIEEEHE & HIBNOBERZ RIS, e I
HATIORET ZEER 100 & 130 (HETIEESITHS. EEAHETKEOHEE (K2, £5
ROMRRIE 20counts ) Mo &FERNHE— FERBTHEITH L&Y, MEFHFII=D>D
BANLBEShD I etbh o1z (B3). SoIZERBHE—FOPRARZLTEERSR 101 &
182 RN OBHPHFHIIFAC 5LVTHY, PHETOREI RAF—TFFELLOT, H7RAD
FEIFNX—3EFEFELVEENTE. PRBFOLBAOREENELWERET DL, HFH
DZEVEEROREVHRAL, BEERONSVIRA LYRBEETRALF—HRKEN. Lizho
T, scission BFQER T RILF—IIRFHINSWEHEREEIND., COBEFREIZKY, SEAHE—
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EETIL p + 2°Th, p + U BEEROEEINE, TKE, MHETHHFHEFLEL, RIEROD
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MIZHEEL = DORBELIERFE— FIZDOVWTOERFTo T E 1, ERFFE— FZEHIHBIL
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Fig. 1. Primary mass yields (o), secondary
‘ones (o), and average number of neutrons
emitted per fragment ¥ (A) as a function of

mass number for the p + 22Th at E, = 14.7
MeV.
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Fig. 2. Contour diagram of fission yields as
a function of primary fragment mass number
and total kinetic energy of both fragments for
the p + 232Th at E, = 14.7 MeV. Asymmet-
ric and symmetric components are devided by

3T T~ dashed lines.
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2 & L
> [_ ® k
1F -
[ L4 4 Fig. 3. Average neutron multiplicities i
0 80 100 120 140 160 of asymmetric (o) and symmetric (o) fission
modes as a function of fragment mass number
Mass Number for the p + 22Th at E, = 14.7 MeV.
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Correlation between Two Mass Division Modes and Neutron Multiplicity in Fission of Actinides.
Ichiro NISHINAKA, Yuichiro NAGAME, Kazuaki TSUKADA, Yasuji OURA, Shin-ichi ICHIKAWA,
‘Hiroshi IKEZOE, Jopan Atomic Energy Research Institute, :

Yuliang ZHAO, Keisuke SUEKI, Hiromichi NAKAHARA, Faculty of Science, Tokyo Metropolitan
University, Masashi TANIKAWA, School of Science, The University of Tokyo '

Neutron multiplicity as a function of fragment mass was measured for the p + 232Th fission
at Ep = 11.6, 12.3, 13.2, 14.7 and 15.4 MeV and for the p + 23U fission at Ep = 11.6, 12.8,
14.6 and 16.1 MeV using a double-TOF technique. The number of neutrons emitted from the
heavy fragments in the region about m=132 is comparable to that from the complementary light
fragments (m=101). It indicates that the heavy fragments have small deformation which leads to
higher TKE of the asymmetric mode. In this report, we will discuss the correlation between the
mass division modes and neutron multiplicity as a function of the fission fragment mass number
in view of the energy equilibrium of the reaction systems.
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BT OVWTIREI LT &, ThETIC, MARFOAERED 5. AEDABS IS
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ANGULAR CORRELATION AND ANALYSIS BY TWO-DIMENSIONAL YIELD DIS-
TRIBUTION AS A FUNCTION OF MASS AND TKE ON SPONTANEOUS FISSION
OF %2CF

Takakazu INOUE, Koichi TAKAMIYA, Akihiko YOKOYAMA, Naruto TAKAHASHI
‘Tadashi SAITO, Hiroshi BABA and Yoshihiro NAKAGOME*

Faculty of Sciehce, Osaka University
Kyoto University Research Reactor Institute*

We have studied thermal-neutron-induced fission of 33U , ?%U and 2**Pu and spontaneous
fission of #52Cf, in order to elucidate the mechanism of low energy fission of light actinide
elements. In this study we found the observed two-dimensional yield distribution as a
function of mass and total kinetic energy(TKE) was well reproduced by the least squares
fit with three components. We like to demonstrate that different data analyzing procedures

lead to completely different interpretations of the fission mechanism.



1P
03 BTBHRERA Ui y MBHHESRRE DR S

(WRE) OFAzE—  HE M- HURE - 5k H- 5
(I ) T HEAES - FRLE

it

[FE]

B RERE v IR HBS ORBIZ & - TN ERSRBORE, EREIRBENICEEL S h
o FORME. BT —F, FCHEL 25 v BROBEHEEDEDEEESERDY = 4
N EDBIZEST, LT, vBREBEROENEIZ SV TIREFOKT —#PT
LIEL AL ORI SOV TEDEOEETH D, v BHHBEEDBRELZRD S Z 21,
BBOMREE BE L TIHETEOHFNILAETHY, BRr oMY 2V EBIE
WOWTHIBIZER SN O TIRZY, £Z THERLIIHREELOSB FEFKRZFIA LT
HHRIE 2 1TETIC PO D v SRR Z RO 2 HEEZ BRI L,

[5EER]

BEILDEET 7 F= MR OO RO B LZHFRIZRB T v BRI HEEOEIC SR
BN ZEEDO O D, LV HX TR, e, RO PnEBUORKEFIFORET
BEEC LV ZN O OBRBEEE- T2, 'CRud PINGIZE N ZENRKIADRu & NdD P HEF
BFIZEL Y, MLad®*UDBBHFRORERY N O HFTEE Y 2 VEEE CHBEL TE
b DR BPIEREE LCeHER Ty RAIERITV, TOELE Bz, BEREOARK
BELIRED yBBELZROBZLICI Y FRED v BIRHERZEH L,

[EEF]

105Rh) .

306, 318 keVoD 2 KD y #HD Growth-decay AEHTA> H'"Ru b PRhDAREE RO B & %
RATZN, CRhDFEMEEZ + S RBEE TRODDZ I ENTERNSZOT, KV IZPRud
ERVBEANLRDIZPRUDERE S, ED2EKD y BOBERES OIMEIZ L > TK
»7zE OB DIEM L v MEKHHEE L FHE L, ‘ -

“‘Ce)

ZDEAE B Wa-¥Ce D Growth—-decay DIEMTIIATIZK L -72D T, “Ylan AR ER
1355keVD y B3R D, “CeD145keVD v MO IMEEN S v BHHERE RO, =
DEMCed — WML RIT TP IC & W W LaD10%E TH D & SN TWVB D TERTE 3
E L7,

151P'm)

T DA HNG-"Pm Growth-decay IXIFRBIZKD 577, Z DEBRTIESPnod—k £
BiIZ0THBEELXLNADT, BINdD 5 KOEER v RIREN LUNIDEREZ KD,
BIPmaD340keVD v BROSMEED D v AR EZEH Lz,
ULEDORERESERD -y BAHHEE L TEME L OB L LTE 1 RIZTT,



H1k Rh, MCR VPN 5 BHHTEEORERY

&E E'y (keV) fobs/fref
195Rh 306.10  0.96=%0.04
318.90  0.92%0.03
Hice 1454 0.75%0.08
15INd 340. 1 1.56=£0. 10
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Determination of 7 Emission Probabilities Utilizing the Growth-Decay Relationship
Hirokazu ARAKI, Jun SANADA, Akihiko YOKOYAMA, Tadashi SAITO, Hiroshi
BABA '
Faculty of Science, Osaka University

Sataro NISHIKAWA, Hirotake MORIYAMA

Research Reactor Institute, Kyoto Unmiversity

We attempted to measure 7 emission probabﬂmes of some fission product

nuclides in order to demonstrate that they are easily evaluated using the growth-
decay relationship of sequential 5 -decay chain. We chose '“Ru-'Rh, *'La-"*'Ce,
and “'Nd-"'"Pm chains for investigation because the fission yields of the respective
daughters have been known anomalous throughout our fission studies. '”Ru and
BINd activities were prepared by thermal-neutron irradiation of natural ruthenium
and neodymium compounds in KUR, while *'La sample was prepared by separating
the lanthanide fraction in the oxalate form from the **U(ng,f) reaction products: The
v emission probability of the daughter nuclide; '”Rh, *'Ce, or *'Pm was obtained
by means of the yield of the precursor of the decay chain and the end-of-
bombardment value extrapolated back to the time 0 without carrying out difficult
absolute measurement of the activity. Thus we have shown this easy method is rather
feasible for the practicable purpose of nuclear chemical study.
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PR R EESA STIRFT BN T84 IRERE (HIMAC) % H\»C thick target-thick
catcher B & o TfTo ke ERICAVAEEZ -5 v + OEHIE 290MeV/u O12CH ¥ — 4
IC X 115.8mg/cm?, 400MeV /u DECH ¥ — Ak 77.2mg/cm? T, F vy F+— & LTH
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LONGITUDINAL MOMENTUM TRANSFER OF HIGH-ENERGY **C ION WITH‘mAu
TARGET ' '

Shinya MORIMOTO?! » Hirokazu ARAKI' « Jun SANADA! « Takakazu INOUE! «
Kazuhiko MUKAI! « Akihiko YOKOYAMA! « Tadashi SAITO?! « Hiroshi BABA! -
Tomohisa DAIRAKU? « Toshiharu MUROYAMA? « Atsushi SHINOHARA? .
Yoshitaka OHKUBO?® « Sadao SHIBATA* ‘

!Faculty of Science, Osaka University

?Faculty of Science, Nagoya University

3The Institute of the Physical and Chemical Research (RIKEN)

*National Institute of Radiological Sciences

Nuclear reactions induced by high-energy heavy ions were investigated radiochemically.
197Au targets were bombarded with '2C ions at beam energies of 290 and 400 MeV/u.
After the irradiation, the samples were assayed by the Ge «y-ray spectorometry, and the cross
sections of produced nuclides were obtained. The slope parameters of the mass distributions
are about 2.77x1072 and 3.2x10~% for 290MeV/u and 400MeV /u, respectively.
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of Science, Nagoya University™*
Target-like products for the reaction of *”Au induced by '2C ions at incident energies
of 180 and 400 MeV/u were radiochemically studied to investigate the relevant reaction
mechanism. Irradiated samples were subjected to chemical separation and assayed by y-ray
spectrometry. Mass distributions of gold, platinum, and iridium isotopes were obtained.

Fig.1. Mass distribution of Au iso-
topes for the system of 400 MeV/u
carbon ion. Spin and parity is des-
ignated with plots representing nu-
clear isomers.

Fig.2. Mass distribution of Pt and
Ir isotopes for the system of 400
MeV/u carbon ion. Circles and
squares represent Pt isotopes and Ir
isotopes, respectively. Closed marks
and open marks are the yields for the
target foil and those for the catcher,
respectively. Spiri and parity is des-
ignated with plots representmg nu-
clear isomers.

MEASUREMENT OF TARGET-LIKE PRODUCTS FROM HEAVY- ION RE-
ACTIONS INDUCED BY HIGH-ENERGY 2C IONS

Akihiko YOKOYAMA, Shinya MORIMOTO, Takakazu INOUE, Jun SANADA, Hirokazu
ARAKI, Tadashi SAITO, Hiroshi BABA, Sadao SHIBATA*, Atsushi SHINOHARA*, and

Toshiharu MUROYAMA™*,
Faculty of Science, Osaka University, National Institute of Radiological Sciences*, and Faculty
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MOSSBAUER STUDY ON PHOTO-INDUCED AND CATION DRIVEN ELECTRON
TRANSFER IN A COBALT-IRON CYANIDE

Yasuaki EINAGA!, Osamu SATO?, Tomokazu [YODA?2, Yoshio KOBAYASHI3,
Fumitoshi AMBE?, Kazuhito HASHIMOTO2, and Akira FUJISHIMA 1

IDepartment of Applied Chemistry, Fuculty of Engineering, The University of Tokyo
2K anagawa Academy of Science and Technology (KAST)

3The Institute of Physical and Chemical Research (RIKEN) .

Photo-induced magnetization and cation driven electron transfer in a cobalt iron
cyanide were observed. Magnetic properties of Prussian blue analog could be switched
by visible and near IR light illumination or alkali cation exchange. Mossbauer spectra
revealed the mechanisms. We concluded that electron transfer between Co and Fe was
induced by light and cation exchange.
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POSITIVE MUONS in LIQUID AMMONIA
M. Kenya KUBO, Kusuo NISIYAMA

School of Science, University of Tokyo
Positive muons in ammonia and two sodium ammonia solutions was studied. Only 1.0mM

Na ammonia solution gave a clear muonium signal. Unlike water ammonia did not show
a significant change in diamagnetic muon yield at the melting point. In solid state muon
spin probed the magnetic field originated from the proton nuclear moments.
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THE GAS SORPTION MECHANISM IN POLYMERS STUDIED BY POSITRON ANNIHILATION
Yasuo [TO, Hamdy F. M.. Mohamed, *Kazuhiro TANAKA, *Ken-ichi OKAMOTO
(RCNST, Univ. of Tokyo, *Fac. Engin., Yamaguchi Univ.)

Positron annihilation lifetime measurements were performed for several polymers containing sorbed
CO, gas at various pressures. The change of the bulk volume and the amount of the sorbed CO, were
measured simultaneously, enabling comparison of free volume fraction with the size of 0-Ps holes. It has
been shown ithat, irrespective of the change of the bulk free volume fraction, the 0-Ps hole size increases
even if the polymer is considered to be glassy as abulk. This is a strong and the first evidence that Ps is

making larger the size of the hole in polymers.
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478keVEPRE 7y BMEWII K vy TI—-E23 0 2 bb, WEFORIEEEEZ XM TS, Z0ld)
REICE > THHRRBELD, BETF. BEOXS K T'LIORBGE0.54n in BV LY
NEOAT—)VOFRTIR, "LIdTH—OBEERTHETIDOT. KRB S5 HML S
B, YVAVIINEREELLAYE (FE,0.07Tun) »50478keV-r FORERE R
EEL:#E”:L%“O ZFITRAEBCRTIAYERERGAE (¢) KR THEBOREFEN
BHLN, SEIE. BREBOVTRADBT T TH o7 0=n/4(=45" )BT 2B %
, ./\:zl/—]‘L‘ ENEOHE#T->LOTHE T 5. Detector
[FHE&] IRWEREBZRT. WEMICHL
T"LiORRFEDRTHAER® 0 &T 5,
"B(n, @) LIRIGKBWTIE, HBEI NPT
DIFINVF—=DRENI & EERIEORE, S KB
7\ (0) KRV EFBTH S RTESP
OLIORRBIZ0.5unTHBEDT, 0.0TunDEX ,
OFYVEBETOLIOZ XX —BEIZERL -, Fig. 1. Conceptual measurement

RMFBOELTOIICHELTERET 2, arrangement
[0<O<n/4] ZOHEIZRBL 27 Lilke TEL S y
CRUWTZ LD (Pasl) o A
In /403 /4] —BOLIRZESAN, BYIEVY
AVABEH - TREBT. TRERCA» S ERE oM\
Pa. Ps3 B (Pat Ps = 1), ' x
[37/4<0<x] £TOLIY Y 2V HIZRUAL : v
(Pa=0) . &
A/ACO BT /ARBY BPARDOTERT D0 5 pig g Circle-shaped locus for "Li
BEOTRITA"LIZRHEBCEEBOTCRHE recoiling with @ to pass
BER2IRT. MOoRLORNES (z8) Lo through a unit sphere

RTHD. AR, =7 v PABMBEZPLE LEEE 1 0OROBETH 5. 0 FAEK
RL7ZT"LIRZOXZEsind DFRALEBALTWL, Thabb, R20MIE., EE
0,0,co50) (HO) #8684, zHEEBRY > LROMANTH 2. IOTOEREDE
FFTVaArYINT, BRIEBZERE LD, HA,. BEROLIICED, SAOHEEL
(0,5in6,cos8)THBILIIBELATH S, ABREBIORE, 1L IREZ L
O INKEHEDRETHDI S, BOEEILZ((sin®8-cos?8)' %, -cos8,co56)
ERkHOEND, LAB=alToHE, 0 FAKKHLELIOD BEKICAED D BRI
Pr=a/n&isd, ) AV OBERIIPs=1-a/x L35, '
KiZaZ20%FE->TRTIELEERSD, MET@ZO@«&FW%%K\%GWE%E
%, 10AI=10Bl=sin6 TH2 DT,



DR-0B = 10A1-10Blcosa =sin®@ -cosa S~~~ (é)_

BLARZEZRY MRS TRRTHhE, ; :
_O_K'f)_ﬁ.= -sinf * cos@

ThHd, LT,

Intensity (a.u.)

- cosa= -cos@/sinf=-cot@ S~ (b)
$bB a= arccos(-cotf) .
—F. HELGEEPCTER - BET 5" LiD478keV ;
Ry @RBOBAHERRET CRRELSNTBY, e
LFoL>ThH5b, Etd478keV(=E) 5D T k E (keV)

(E:Er"EO)\ A‘iﬁ*&{tiﬁ\ v(t)\ N(t)\ VO\ANOIiB% .
MtBLOUCBIL " LIOREL®RE, Aix"Lio Fi&3 Llneshapgs of r-ray in B

BERH. cIEREE. DiZ418keVCORMEE DL R fga;‘fg ff vafer arranged as
)l/q': %ﬁgﬁbf‘%é iTC\ iﬁiﬁﬁﬁt‘:“?lih (a)Simulat“)n aﬂd (b)Measurement

“mwﬁﬁ@ﬁiﬁmﬁﬁ1£é Dﬁ&gmniﬂ& BEEILEKET 5,
AE(8) = Eou(l)cose
F(E)=A[o N()F(E, v(1)) dr. e

v(r) = vy exp(~Dr), ) : 8(5._8)=éxp[—’7,T(E+AE(0))2}.

N(1) =N, exp(—Ar), .

J(E u(0) =/ (sin 6) g (E, 6) dg,

DOBAIE, FE)RZEEKBI VB ELTEX S,
‘3‘7&:1’)% F(E)=FA(E)+Fs(E) :
FA(E), Fs(E)TAVADERLSSEAEAV, 1 REORK. YV AV L THELLE
CH o s (Da=0.001x10'%s7, Ds=1.4x10"%s™") , F/#, (B v(t))ZEHETHE X, 0
%bai@&’ﬂ:ﬁ%ﬂt;c\ FNENIZHERPAPsHEEL L, Thabb,

FE v(£)={P1(0) sin6 g (E 0)d6
CLTEHELE ° .
(BR] LEDEIRXYIalb—bLABEER3Q@IKRT. ODREMOBERY TH S,
IBH-TWBLEEXLD,
1) Y. Sakai, C.Yonezawa, H.Matsue, M. Magara, H.Savahata, Y.Ito, Radiochim. Acta,
72, 45 (1996) : 2) Y.Sakai, C.Yonezava, H.Matsue, H.Sawahata, Y. Ito,
J. Radioanal. -Nucl. Chem., Articles, 207, 275 (1996)

SIMULATION OF LINESHAPE OF PROMPT 7 -RAY FROM "*Li PRODUCED IN BORON COATED
SILICON WAFER, Yoichi SAKAI", Michael Kenya KUBO?’,
Daido Institute of Technology'’,School of Science, Univ. of Tokyo?®

The Doppler-broadened 1ineshape of the prompt 7 -ray at 478 keV froh ™Li

produced in boron coated silicon vafer was simulated, showing a good agreement
vith the measurement.
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T, ZRAMEBOMBHEE L BEEEL 7 N 0BFREZBEICREINLTVWITFT—4 " &

GrETRE L.

| Gl e e
(=&] 0.0% |- v *”'-;w P“:"f ’ .
BIEAREL, X e CEEM - 4y -

525 B) 2 BMEOREIA Y "L . ]

EATSZ LIk Y LT, o - . i

22X e, 4 XU R ®D Amersham %t 0.0 |- Ciw .

D HEEA LI BO fission xenon & o a & inAl 3

B X e BAVE, AFEA B Pty A

. BRET HHEF BB R £ T A

DISOLEFTIA L CHEAL, % % },?

20kV OMEEE., BRIKTITo 7k, S om i s -

AANRBITIL, M 99.0 % 0 10 o Vo

pmEDA 1T 540, HE 99.99 5 e

%D 10 u mEDC 744, i ] %7 inCr 4

B 99.9% D 10 p mEMo 7 # A v HE fotan Pt

EENENR VI, 0,89 |- “:. 4": y
A VERE, R E v F

T, CsCl (C s T 360 mg /om * o8 / T

) WK E LT, WE~Y Y o L i -

LSBE (42K) KBIFZ°°Cs

DAANRTT 220 CAORE % 0% - + inMo .

1 i1 ! H 1

To7,

-4

2

0

2

4

Velocity (mm/sec)
Fig.1. Mdssbauer spectra taken for the sources of '*° Xe

implanted into Al,Cr and Mo with a CsCl absorber.

(BRRUEE]
B1iZALl, Cr, Mo OR#

DENENDARANYGT AT K The spectra. were measured at liquid-helium temperature.
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ARANGT AR NVIEENZREZHVTHET L, ALRKA TS L&D
REELT7 MIBEOT -V L) RERERBR STV D, Zh, (V75707 —
va B X e H'BAEL, BEEE B OEBICRARIKA Y TF U ahb T EickY
RERK e DNTAPERLILEEZON, MR~ N I RALBTERLZYTA MIPCs
BEELTNDIEDEEIADND, Cr, Mo KA VT T RENTPCs DA AN
T AR M ZOUEOBRRARY MABEFEET D LB SN, PP e TSRS
LHZOUEDYA PREELTRY . AT FvF—va vt ELELL OBEKE
RANREET S LHMEND,

AR MEBOHBHHE L OBRERTT IR, TLLTBERULBRA Y TT b
INLERXONLIEREERY T PERY LT, 72, SAMEROMERMEE & LTI
RRERER, TA/BRE, RTEE €BHBE+¥E. nv., M, dHEREBLL, n..
X, Wigner-Seitz i FDOERICKBITIEFHE,. O MIE, TN/ BEOC_RICEELHIT
7ebDTHY, FRANEGBERONOEFICHHTHE,. dEIZ. BREKBITHdETFOF
EOBRREZDOBDOTHD, Z0) bHEEMRRALNIZLOIX, EHEBER, n..,
@M, d#Thor, - | - )
EEBERIBL CIBEORE KHEBND LI, WS O2POFRR MEBEKRE &
RBERORMICHEVEEE LT OB ERRE L RIEANL LN, £k n..,
O°M, dMEIBELTHRAKIC, TR ENDOESEMT D> TREES T FOBNE
NRELRDBBEERBH DRI,

Reference
1) LDé€zsi, H.Pattyn, E. Verbiest and M. van Rossum, Phys. Rev. B39 (1989) 6321.

MOSSBAUER SPECTROSCOPY OF '°®Cs FROM IMPLANTATION OF RADIOACTIVE
'*2 Xe IN METALS (1)
Hiroko ISHII, Eishi TANAKA, Hisakazu MURAMATSU Faculty of Educatlon Shmshu University
Taichi MIURA, National Laboratory for High Energy Physics
Mitsuo KOIZUMI, Akihiko OSA, Toshiaki SEKINE Department of Radloxsotopes Japan Atomic
Energy Research Institute
Makoto YANAGA, Faculty of Science, Shizuoka University

For the purpose of the determination of the isomer-shift cahbratlon constant (AR/R) for 81keV
Mbssbauer transition in ' *® Cs; we measured '** Cs Mossbauer effect using the samples prepared by
the implantation of '** Xe (t:,2=5.25d) into ALCr and Mo. Ion-implamtation of *** Xe was carried -
out at a terminal voltage of 20kV at room temperature by means of an electoromagnetic isotope séparater
of JAERI (Takasaki). The '®® Cs Mossbauer spectra were measured while keeping both the source
.and absorber at liquid-helium temperature using a single-line absorber, CsCl, with 360mg/cm ® Cs

133

thickness. Then we tried to understand the behavior of the Cs isomer-shift for ' ** Xe implanted as an

impurity parametrizing some physical properties of host metals.
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AZRND 7 AHEICLBEU-NDEESELYOTR
BERRGEARNDT NS A—4% EDOHEBE-
(EFHOEARFTT. FHIER, £EIER. FHEX

[FF] Eu-Nb-ORTI3. Eu. NbDRALLE L UVE 2« DRERFMIREICEEFL T,
A, BBLUBEERY A MIRMBEEB DBADROTRAA FRIBERMSERT S, S5
ONbI34 d SEN R TH Y, BdieRi&ks s, 5MENbDOREESEEMIZ. #7 T
VY FAZSRAPHEE L LU THESARLGNTWS D, BEELBROILEMOMRIE I
Ve ZRRTIE. ARNITHRELCIYVBONICEUDARND T NS A—F EFils
2. XBEFAZE. BHATOEREESH T, EEHMLEE u- NoBESBYLYIEUNDO,
(0.5<x<3)DEERFMA S EICDNTOBEELRET 5.

[E8] HEMHEEU,05(99.99%)&Nb,NbO,Nb,O3,Nb0,(99.9%)EFEERE L.
1075-1100CIcEBNWTHR LBt ERE L L. BH0BSITESLEERYE
" Eu.Nb. On#EEitt# &b LTINS, Hilabcld, EusNb,O.(x=a/b)& 13 REHEHIL%E
BD. XBEFHS., EORBBEETIIAL, PE<LED2DORATRAA MEE
FolEMREINE, AZRNDTARG MIVOBRIE. X1 ERKICT o . £/,
RIED D 2 BEUICIY 4 BT R(e2qQy) E W3/, 3fEU(S single line & L TR
Lo (Qe/Qu=1.312)

R LEER] Fig) ITAANTTARYS h)bb\b;‘ibtﬁ’éﬁ&@ﬁ TICEES £EurR(C
BIF3 2MDEEERT. LREMEOERSLLICKEZEL T, Eud 3@H S 2 EADETD
HITIER/ES. Eu/Nbtb(=x=a/b)/SNhX V&, 2MANDBTDEIEGIIKEL LS.

EuyNbO, SFICEH VT, Eu3flid | S[E1.1~1.5mm/sOAZ /zfEZERL. BROE
195&£1.3~1.5mm/sDfE%E &S, Fig.2[Tx=1(EuNbO)ICHITS I S DR ERRE (S
£BZETRT. @@31&Eu&{tﬂwé*§&b'c Eusfmo | S &Eu- OF?@%*AEEEMJ:I
B0HEEANHAIEINS,

Eu2 Mo | SliEu/NbJ:I:(x)l:J:DT— 13~-12mm/sOEE TAZ <Z{L Li. Eu
2D | SDZTLERIL3MICHERTKREL, EU2liDE—2 123 4EEFHEMSEFR &
N, TOREE(F-12~-4mm/s DEBICH >/, Fig.3[C2 D | S & 4ABFHH
(e20Q)4EM%E R L=, BOHBMSEEENS, x=0505)L—FlFe2qQ=-4, | S
=-129VICHBEL TS, COBEMICHEVTEURO0%BL EMN2ME L THEEL
TW3, x=1,208/Miz. | S=-12.7~-12.2Q8EICIEN > T3S, Euld40~
BO0%M2MCEITINT VD, x=3DELMIL | S=-12.4~-122THY. 2{fEuld
40~50%THB. 2MODEUDAZR/ND T ARY MV, ZOBEAY O{LEMNEREE &
<RBLTWS, x=0.5OFE TIFEUZIFLEAE 2MTH S8, EuBY DERTE
BNELE->TNBEFEENS, Jhid. x=050FREH BN TXBE/F—> L+
TEUICDWTII{LRERNAROT X hA ME(EUNDO: ) EICERRI I N, BEEITEL
ZEMSBTFEINS, 2) x=1~3DFHBITETIEIEUND; ., O3z BHERBIZN S,
ZORICBNWTII 2MME 3MOEUNSEETSIELEZ SN, EUBYUDEIBARSKEL
BAELOHEROERDNHDEFHEEINS,
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Fig. 2 Isomer Shift of Eu(ill) and Eu(ll)
in EuxNbOy (x = 2)

SEXH
1) M. SAEKI, M. NAKADA, N. M. MASAK! and A. NAKAMURA, Conference Proceedings
Vol.50 "ICAME-95(italy)", 1996. .
2) A. NAKAMURA, N. M. MASAKI, M. NAKADA, M. SAEKI, K. TOMIMOTO and J. AKIMITSU,
JFCCEIgY -2 3 v 796

MOSSBAUER SPECTROSCOPIC STUDY OF Eu - Nb MIXED OXIDE

- CORRELATION BETWEEN HEATING CONDITIONS AND MOSSBAUER PARAMETERS -
Nobuyuki M. MASAKI, Masami NAKADA, Masakatsu SAEKI, Akio NAKAMURA

Japan Atomic Energy Research Institute

Eu,NbO,(0.5<x<3) were investigated by means of 151Ey M6ssbauer spectroscopy, powder X-ray
diffraction method and magnetic susceptibility measurement. Stoichiometric quantities of Eu,O3 and
Nb metal and/or oxides were mixed and heated. As the reaction proceeds, Eu(IIl) is reduced to Eu(Il)
by Nb. The relationship between the Méssbauer parameters and heating condition is reported.
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Fig.3 Mossbauer spectra of Fe-57 enriched iron metal (5rm) Fig.4 Méssbauer spectra of SnOp
Reference

1) T. Yoshioka, Y. Goshi and H. Kohno, Anal. Chem., 40, 603(1968).

APPLICATION OF CZT DETECTOR FOR MOSSBAUER MEASUREMENTS
Norio NOGAWA, Kiyoshi NOMURA*, Yoshihiro MAKIDE
Radioisotope Center - Faculty of Engineering®, The University of Tokyo

X and 7 rays emitted from Co-57 and Sn-119m were measured by gas
proportional counter, NaI(T1) detector and CdZnTe detector. Values of FWHM and
S/N obtained by CZT detector were better than others for Mossbauer
measurements. Absorption peaks in-MOssbauer spectra observed by CZT detector
were larger than those observed by other detectors. A CZT detector of
3x3x2mm (thickness) was shown to be effective for Mossbauer studies of small

volume samples.
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(IR, BRETAAA . BAKHET®)
OMHEE, S B2 . fTEE—A . Bll—&s  wi £,
JORSE—. IA=HR®, KR |

[zt ®iz] :
IR ~0 ViR, E4 4 v V- AOBBREGTERE NEARERER R
V—AZFBELIA VY E—A - 2N T =58k, #ko [+754 VHlI%E]
P [FVSA4VHllE] ~NEEBROESZBITL., WEREHEOH LV ERLE
B2 BRI NTVWSE, £ VP —A - AN 7 =45k, BiRREICS
BAANT T =70 —TRELEIZORBEBLRINVT - TEARZ, Biizhad
gy BMEEEF ) BOBRETHETZFETH L, foT, AANTYT—HOBE
BEIFELZVWRTHIFEAEROIY L1270 — FTHOBFIRE - IREHIRESE
FAF —VTOBEE - HER, I 70X3F v 7 ZENEE. BF0ES
TIEER L2V L EREOAR 2 EIZBE T A28HRE XANRNT T —ZART MVORRIRED
BN BRI E/EHOBMBARICEBE LT, EEENTIX2EELZRED,
AFETHE, BAEBRHL VWA 3EEHOS VE—AEBROBMEL ZNTTIIEDL
NIRERIZOVWTEET S,

[H & Fe I2B1) 2 HOETHEFOENEE] :

SR O FRSERTODY T THEE Dy VIR MVvEEEREL, B
CFEILL BOEFHEBEFONREEHRZ OBINHES B2 7 uk G P o BR T
5 ENREBROHBNTH S,

Bk H Fe 5B ICBIRIREEDEHFE G SFe % ®Fe(d, p)'Fe FUNMI & ) EEAER
L. BkZEZTTHEFNE, LI LEHEN TFe BE Y o CERERTFAERK
FRMBICIEE o7, A V=4 - RZNT T —4RI2X D 100ns DEEFETE
DHEE LTz AVF 42700V PoDERT (E=8MeV, F100nA) % Hik &
HAHC 45" OBETHEERS L. 60~420K DIREHET[110]&[100]H S5 X
ANG T —=ANR7 MV ERZE L. BFHEEFD 100ns OBIZTTIZY Y 7LT
WAIREE 370K &, BIWRIESCINE TOMRTIIE L Sk 160K 1I2BI1F5 A
N7 MVOABEKRERES S, BEL1105FH OWTBEEOESMDO AH L D WiFho
RETOIKREL Lo TWIDFHLPE 2oz, [110]FH TIZEERFEBNTORK
FRBETRSICHT 2 BCRIGIRESPBD TR E L, BRFHBEFRSISL D EE
IBHEINTwAE bntE2 LN, 5B ELICFEM2N 2 ED UL, BOETHE
GEFOBBEIHLPIC2B DD EBEENE,

[(BAABRETBIUYS5 774 FEBRALEWIZBIT 2 Fe BF Y v v FB1E]
FHABETIZEDATN R FIZEHEFORBIZEWEZE X 5 NLT W5,
FOEERTFNERZFDENIRSZEWIZHL 2 Tidk vy, Fe BEFIZHB T 7 VTN
T = WARZEFINER T AHT ABER CHETFHAELZ 505 EFHENLDT,
BFEETORE Y v 7 (r— V&) PHETFHEEBELSENRETHICEET
AR BB L ETNVTHD, —H, 9774 FEBRLEWIRE2E UL #F
L, HEIAEENTRE 2B 2EFONMEBRELHE L 2T 5 2 L 38
BRSEICERICERRT 5 2 LIZHBEW 2V,

BRI LA ABMKREERF v o N—RICRB LAY Y ATO-RS 5
AFAZY PEBOI—VET 4 v — % FARKEOBSELTIZHHE L., ZhIZAr
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ANT T —=ARZ ML S/N HOEVWDDTH o705, BEROE -7 5L EH3D%
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[¥Mn ¥ — 2 % V7 Fe X Z8% 7 —4%] , ~

BEILANVF-OBAERARER L — AL LTEHERBICEATSE, Ju—7
BrBELCEEARICETAEIC ISy 7 2BR L. FhUE BREEEORLLR
L B2 A RETEFOBEENITFRIN, F/2, full strip DETFEEZEATADT
BEETEFELRZVEA F VO REMRE SN S LHFTE 5, AERIIEL &
WVE-RIE—L2%HVEXAANT T —GHOBFAOARTH S,

ﬂm0/7%47u}n/TMﬁLfﬁ%ou%wam)@Aﬁﬁ&&ﬁm
E&@“% SMn (T,,,=1.45m) % RIPS (RIKEN Projectile-fragment Separator) IZ

SRS, B EROBEM E BEBEECIANF— 2 ERL . imk%?tt

sl vz N— (500pm BE) WKHEAL, XANT T —ARY PV EHIELTWAE,
BN M SR LI E 5 TWAB L % pure Ge KRS T 14.4, 122 keV
Oy BERELER L B ONIzARS M VIZET preliminary 27— % Th 5
B, CNETRRES N O VWEEHBETE — 7 8l s L, YFe 2HEAL
7oA L ITHLS PICER B YFe («+-Mn) DEEETIREIRR I N, ?

SEH ' ,
1) Y. Yoshida et al., FfFEAHRESR [FHFEML Y — - DF}42°95 ] JHP-Supplement-20,
p359-362, (1996).

2) Y. Kobayashi et al., ibid., p369-372, (1996).

IN-BEAM M6SSBAUER SPECTROSCOPY IN MATERIALS SCIENCE WITH THE
RIKEN ACCELERATORS

Y oshio KOBAYASHI - Yutaka YOSHIDA* - Ken-ichi YUKIHIRA* - Kazuo
HAYAKAWA* - Jin NAKAMURA - Eiichi YAGI - Saburo NASU® - Fumitoshi AMBE
(RIKEN - Shizuoka Institute of Science and Tec:hnologyA Faculty of Englneenng Science,
Osaka University®)

Radioisotope beams which are produced as secondary ones after nuclear reactions are
becoming very atfractive in materials science. Two new set-ups for the in-beam Mossbauer
spectroscopy have been constructed in the RIKEN Accelerator Research Facility (RARF) and
“applied to the study of isolated *’Fe atoms in materials. We show some results from our in-
beam Mossbauer experiments on; (1) *’Fe in pure iron via the **Fe(d, p)*’Fe reaction, (2) *’Fe
Coulomb-excited and implanted inert solid-gas such as Ar and Xe, and (3) *Fe in a Si-wafer
using *’Mn (T,,=1.5 min) beams from RIPS (RIKEN Projectile-fragment Separator).
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EEBCYIBELEARTIICUO, S BEELZIBE>TWVD I EMDH, YBaLu, Fe 0, , TH
ZLDARND T —53%M, CuO,BOBANBEREBIDICRAONTES.
YSr,Cu, Fe 0O, ,I%. BMEYSr,Cu,0, ,MTc=60KDOBEESHTHY . x=0.4% TRIZE
MEFRTEMSMENTINS, x~1.0£ TCuDFeBRATHETH Y, YBa,Cu0, ,LBAR
MBETHB. YSr,Cu, Fe0,,,I3,YBaCu, Fe,0, , & U bFeDBEBIEAIE D,

L UFeDBEDE VAR TRRAFETHS. FeBREME COBRGE-BRKFOL
# FeDBREESTOGEBRALTORSNEIEOICDVWTHARD SIS, ERBILE,
THBAEE. AZRNTIT—DREBHE.

[EHHEK]
KERICHOHRE, x=04& x=1.0TH5. TNTH, BE 1 [EFEKRH. 290°C
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(&{LHE]
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(2)x=1.00RFHIBERRLEE TS Z & T, BEBRBEN7OKP 555KICE> 7.
RELLDFEBED. KRBCEDRED O (L EBREORRBEFEEIRR 5k -
7.

['FeA R/ 7 —4%]
(NBEERRLEZ L/ox=0.40HE T}, EBLLT CEGELBIKF L OLEDS
BREEN. ERICBUIIERETOT 7ANESH DAY MIV(Fig.2)ICE, ENEPH
BRBODHEBELICETNVICEIBICLIDBTPREBESNTNSN, BENYUARE
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BN/ -
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(BE3CHE]
1)M.Pissas,G.Kallias, E.Moraitakis,D.Niarchos, A. Simopoulos,Physica C 234,1 27-136,1994
2)M.G.Smith,R.D.Taylor and J.D.Thompson,Physica C 208,91-95,1993
3)S.Nasu,H.Kitagawa,M.Yoshida,Y.Oda,K.Ueda, T.Kohara,T.Shinjo,K.Asayama and F.E.Fujita
Hyp.Int.55 (1990),1335-1362

THE MAGNETIC PROPERTIES OF YSr,Cus,Fe,07,c-

Toshihiro FUWA,Naoshi IKEDA* Jin NAKAMURAP®, Takuya OKADA®,
Keiichiro KOHN" Nobuyoshi YAMADA

The Univ. Electra-Commun., Waseda Univ*., RIKEN®

We have studied the magnetic properties of Fe-dbped YSr,Cu,,Fe, 05,5 (x=0.4,x=1.0) ,under differrent
annealing conditions, by using dc and ac magnetic susceptibility measurements and ¥ Fe Mdssbauer
spectroscopy. The sample of YSr,Cu,¢Fe,.40-,5 , that heated in the HIP, showed co-existence of
superconductivity and amagnetic system. From the Mdssbauer spectrum of YSr,Cu,FeQ,,; , wecansee a
higher magnetic ordering temperature than that of the dc magnetic susceptibility data.
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Fig. 1. Uptake rates in the LEC and Wistar rats at 3 different age.
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Fig. 2. Subcellular fractionation behavior in liver of the LEC rats at different age

(&%) FELEDBES T34 BEERICY LRI T L BEESE P30-17
BIOBEHAVIOR OF THE RADIOACTIVE MULTITRACERS IN THE LEC RATS, WHITCH HAS UNUSUAL
METABOLIC CHARACTERISTICS OF ESSENTIAL COPPER ELEMENT - AN APPROACH USING OF
GEL-FILTRATION TECHNIQUE -
Shigeo OISHI!, Sayuri SETO1, Tadanori TAKADA1, Ryohei AMANO!, Atsushi ANDO!, Shuichi
ENOMOTO?2, Fumitoshi AMBEZ, 1School of Health Sciences, Faculty of Medicine, Kanazawa University, and

2The Institute of Physical and Chemical Research (RIKEN)

The radioactive multitracer technique was applied to a study on comparative uptake behavior of some trace elements
in the LEC (Long-Evans Cinnamon) and Wistar rats. Their uptake rates, subcellular fractionation percentages and
gel-filtration patterns were examined using a multitracer solution. Unusual liver uptake of Zn was found in the liver
of the LEC rats just before jaundice development. And the G75 gel-filtration was also examined for the liver
supernatant fraction of the LEC and Wistar rats to study the influence of metallotionein on the Zn uptake rate.
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Figure Distribution of As in the VD deficient and normal rats on 4 days after injection.

COMPARISON OF BEHAVIOR OF TRACE ELEMENTS BETWEEN VITAMIN D-
OVERLOADED AND DEFICIENT RATS USING THE MULTITRACER TECHNIQUE

Rieko HIRUNUMA, Yoichi OKAMOTO, Naoki SOTOGAKU, Kazutoyo ENDO,

Shuichi ENOMOTO*, Shizuko AMBE* and Fumitoshi AMBE*, Showa College of
Pharmaceutical Sciences, The Institute of Physical and Chemical Research (RIKEN)*

Essential elements are closely related to various vitamins in the body. It is well-known that
vitamin D (VD), used for therapy of rickets and osteoporosis, affects the metabolism of Ca and P.
VD increases the absorption of divalent cations (mainly Ca) from the small intestine. However, the
effects of VD on the metabolism of various trace elements have scarcely been studied. In the
present study, the multitracer technique was applied to the study on the behavior of various
elements in VD-overloaded and VD-deficient rats. Calcium was not detected in the urine of the
normal rats, which is attributed to the reabsorption of the element into the distal tubules of kidney.
However, in the VD-overloaded rats, the excretion ratte of Ca in urine was high. The distribution
rate of As in the blood of the VD-overloaded rats was about three times as large as that of the
normal ones. This observation shows that VD affects the metabolism of As in the body.
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595 A REMEAVRIER éhh#\ﬁﬁ IDWTRESITRHPRETH .

ORGAN DISTRIBUTION OF ALUMINUM IN ANIMALS TREATED
WITH ALUMINUM COMPLEXES

Tadayuki HINO”, Seiki FUJIMOTO”, Nobuyuki MASUYAMA", Shigenori OKA", Riichi
TAWA?, Jituya TAKADA™, Rokuji MATSUSHITA™ and Hiromu SAKURAT”.

*)Department of Analytical and Bioinorganic Chemistry, Kyoto Pharmaceutical University
**)Research Reactor Institute, Kyoto University

Aluminum (Al) is an ubiquitous metal and the third most abundant element in the earth's crust.
Due to specific physical properties of Al, this metal is one of the most important elements in our
modermn lives. However, the behavior of Al in human and other animals are almost unknown. In
this study, we investigated whether Al is incorporated in organs of experimental animals received
Al compounds. Al was given to animals in the form of ion (AI’*) or its complex (aluminum-
maltolate).' We used aluminum chloride (AICl;-6H,0) in saline solution and gave it to rats at the
ages of 5 and 13 weeks by intraperitoneal injection at a dose of 10 mg Alkg body weight for 5
days. On the other hand, aluminum maltolate (AIM) complex was given to mice aged 6 weeks by
oral administration for 90 days. Organ distributions of both Al compounds exhibited a similar
tendency, in which Al was mainly accumulated in the liver and spleen. Especially, Al levels of the
spleen and liver of animals received AIC], were significantly higher than those of control animals.
But, in the kidney, no significant difference in Al accumulation was obser\}ed. We also found that
Al accumulated in the brain domain of young rats who received AICl, injection and mice who
received daily oral AIM administration for a long-term. These results will be important to elucidate
the physiological role of Al, in terms of the development of neurological diseases like Alzheimer's

disease.
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TWBZ EDERZINE, NVIBRBEOTRD and P in a tooth of Surgeon-fish.
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Fig. 2IC, 2P XA RV ATFTFOED AAN 9.9k
PP —ARY MVERT ., BROARY MUIE 496l
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Surgeon-fish

RT) -

HHORECEVESAESDTHD, WKE 5 100 F

FREECNET LKLYV ERLAEOHD - s Gt
ARY MV EBEOICH+ ORMTHALE DR, 7 0.5 o
BEBAROLRCLBEDOTHELEADR T .72

5. ZPE 4 ORBRBLEL. &OSERSD ¢ T f

2L, I6HHEOAETHBRIFREDOARY MV :: 9.8~ Surg(;c;;:)ish ’
B2 TERPoE, WTHhOEDANR € a6t -

7 M Vic® HrtiZdoublet B — 7 BN E 5 015 AF, £
EfoE—~705FRRREL, 2 Ddoublet o
RER-OTVWAbOLHMahE, BIhgRy *°°
AT 4V TOBER, WwFhddoubletd &A% 885
BESAE Y 3HMORETHDIZLERLTH
5, COfIc, —HDANRYT NIVTEBERX -8 -6 ﬁn£H;m5 8
EY 2o —7 0EFIBRDONEDN, FE

LTHU%LFLiEank, ¥, ESCA Fig. 2. Mossbauer spectra of teeth of the fishes.
OFFRE»SE, STV HX S OEOFOEKIT, BUULASHETHEEL TV Z ENRS
N, BRXBEFOKREISE, VVBALISTLWN, ROFS 724 NEYE)O
E— 7 Ofticid, REEOBLEWOY — 7 ZENIAT, BORICE TN 38 XRE
CRFERETHILEEEEZLE, 5%, BOTF ANERZFBRKICHBOEEEN NSV L
P, BEBFAAINT P —2ART NVORIEBZ2RAZFETH 5,

Girella - -
(78K)

CHARACTERIZATION OF IRON ACCUMULATED IN THE TEETH OF SURGEON-FISH AND GIRELLA
OMotoyuki MATSUOQ!, Chiya NUMAKO?, Akihito KUNO' and Toshiaki ISHII®
'Graduate School of Arts and Sciences, The University of Tokyo, Z2Fuculty of
Integrated Arts and Sciences, Tokushima University, °National Institute of
Radiological Sciences

Chemical states of iron accumulated in the teeth of Surgeon-fish and Girella
have been investigated by °"Fe Méssbauer spectroscopy and also EPMA, ESCA and
X-ray diffraction techniques. Two-dimensional elemental mapping for Fe, Ca and
P by EPMA showed iron was accumulated in the surface of enameloid of the teeth.
Mossbauer spectra of the teeth of both fishes comprise two overlapping doublets,
both of which are ascribable to paramagnetic high-spin Fe®*. A relative amount
of Fe?* in the teeth was estimated to be less than 10%. The results of X-ray
diffraction indicated that no crystalline material except for calcium phosphate
was found, suggesting that iron component in the teeth was amorphous to X-rays.
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(FRRARER - BERIFE R - SLECRIFHE )
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Cd 1T IR O BRI IVERICRAEI, 10~40 %BRINEN D, RIS - Cd OFER4iTdEm
INBH, Cd BPRERIZRALMFRICERIN, EEREEZREI T, FEESEESL. Cd BRI
BRSNS, ZIZE-TBEELBISEIL. BICbEBEEX A ZA(ZRE3IERIT V bhb
L, BEBEEOFERKBLIOFEBRXPIZETNDS Cd OPRETFHIHEIHTERA T, Cd BEN
ppm L~V OKRBHIFERE AL AR CERL . BT CIiEREER 107 ppm LT OV
~VTEE, B S B XA ST R R ATz, SYBEIEIZIT Chelex-100 A2 ZZ AR 2., HhBkik
WEBRRYESEEETFAV, Cd OB, fE»OBERVIITEORRELHDETRA TS,

(8]

b BEBRERK (5RkK., FEIBYK) | EHEREK (Cd High, Medium, Low Level) (ESZBREEH)
RERBE: KRABHIZKE—F IV THRRAL. BERRIZLIE, 5K 600 mg 7L AL TEE
R, G271 2 BT 1 SOREEL-, 2% 130°C THEEIZRDET 10 BRI LR, 5V
Tr—F—NTHA, KL, A2 Y EHHZITHOREHZ DWW TIEBEMELL T 1000 ppm Cd(NOs),
in 0.1 N HNO; ik % BROL TR EICTARLU %, TOEKREENTN 2, 4,6, 8 ul IRIMLT=,

BE: PETRET, SIERZRFHMETFTO TRIGA-H BEFFO F L (EFHEFHE: 15X
107 necm?es?) T 10~12 BEFIRH LU, FERESITOR AN | BROBAEZTo-,

B : SEIKO EG&G ORTEC # HP Ge - EERHER IS LU\ Nal(TY)HF R U FL—Ta g
TP ) 33624 keV D y MEBELE,

Lo EERE: © BHEFEEE 2~3 BGEHL, 3BHI HNO; & HyS04% 2.0 ml 308U, ¥ 7 —
LT 1000 ppm CA(NOs), in 0.1 N HNO; % 1.0 ml AN 5 12 BRI ES® 7, KIZ, AobrL—rET
250°C (Z/NEAL T, HNO; I 272 035, BB EAEL 7=, @ Chelex-100(Na'f) 1.5 g&50°CD 2 N
HNO; 5.0 ml & 1 N NH,OH 10.0 ml TRREL 7-# H,0 THHEL. 75 (Height 3.0 cm, Diameter 1.0 cm)
ICHHEL T, ZOBREIZLOBHIRIE Na' 06 NHS T2 B, © @rsfgatEl 2 NH,OH Tl 50 %/
wt CH;COONH, /%, 752, Si5IC BRMnREZREIEE, BN TREBEIEEIT L
DEFE vy BREELE, OREYESBEL T 57012 INHNO; 5.0 ml T, Cd 25 S B AREE S ml %
NH,OH THFIL 7z, (NHy),SO, 88K 2.0 ml 210X, DDTC (V=FNIFFH ARV EETNT L)
CdBIZHLUTARRYEBMZ Tz, MIBK RFANAVTF AT RKBEREBMZ, 5 5HES, 54
FIKEL. RE—EESEHINABED, v BREIELE,

[(ERLEE]

FERE I ITICED Cd BEOERF RS Table 1 ITRLTz, Cd BEPMEERB LR 5L
ppm DREL L TCRBELZTHITEREBRKERTEL, LL, 107 ppm U TFOREL VT
IEREEESHT O B BIZREECTHIZENR S o7z, LTz3o T, 107 ppm 2L F OEEL -~V TOEEMED
BOEREEEL0I, LRSI EERTol, AREREE RV THBIRIC L AR R Y B EE Y0 F
HEBRERL T, FEE, LTO)~@)RNTRDOLE, @REFAWTRDEERE Fig. 11TRL,
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As _ Azriy (D Ay '_fi_ﬂé. 2
x  x+iy x+M—'M_rhx @
A.x+iy = Ax+iy = Ax+iy e (3) ﬂ‘_ﬂ’.= 1_,_12 (4)
x+iy+M M my, a, x

1 BRREORME iy BEERE x IR BRI R A, Aoy x, x+1y OERRINEEE
Ay Gy FNEBEDEELZHREE M: REHIBMLEZv/0BEOX XU 7 —& M >x, x+iy)
mx: mx+iy: Z:E % %%Eﬁbf:ﬁiﬁi% 0)%

5 r T ;
Table 1 Concentration of Cd in rice samples
determined by non-destructive NAA
Sample This work | Certified value
(ugl/g) (ugl/g)
Polluted Rice} 3.01*+0.18 | -------
Non-polluted | 0.10+0.05 | -------
Rice
CdHigh | 2.00%£0.18 | 1.82:0.06 N I R
Level 000 .0.02 004 0.06 0.08 0.10
Cd Medium | 0.30%+0.07 0.30%£0.03 iyl g
Level Fig.1 a,, » la vs. iy
Cd Low 0.048£0.024 | 0.23=%0.003 :
Level Symthetic unknown sample
x:0.03 pg, M : 1000 pg
Reference iy:0.03 ug Xi (7=1,2,3,..)

(1) BOFSL. BPEEE “SEMEITR” B)IIEE. B, 1994, p.222-p226

(2) V. A. MATHARA, M. GALLORINI, M. B. A. VASCONCELLOS, J. Radioanal. Nucl. Chem. 1995,
198, No. 2, 343-348

(3) N. SUZUKI and K. KUDO, Analyt. Chim. Acta, 32, 456 (1956)

DETERMINATION OF THE TRACE ELEMENT IN POLLUTED RICE
BY NEUTRON ACTIVATION ANALYSIS
Kouji TAKIGUCHI, Takehiro ZUSHI, Hiroe YOSHIOKA, Kunihiko HASEGAWA, Chin-Wang HUANG*, and

Kenji TOMURA™ *, Radiochemistry Research Laboratory, Faculty of Science, Shizuoka University, Department of
Chemistry, Chung Yuan University, Taiwan®, Institute for Atomic Energy, Rikkyo University™* *

Concentration of cadmium(Cd) in polluted rice 'samples and standard reference materials of rice was
determined by neutron activation analysis (NAA). The concentration of Cd in polluted sample was 3.01 +
0.18 pg / g. The concentration of Cd in standard reference materials “Cd High Level (certified value: 1.82 +
0.06 ug / g ) was 2.00 £ 0.18 pg / g. Determination of samples below 0.3 ppm level of Cd concentration
was carried out by the substoichiometric NAA using comparison method®. Ion exchanger (Chelex-100 resin)
was used to separate Cd from matrix elements (Na, P, K, etc. ) and substoichiometric amount of DDTC
(diethyldithiocarbamate) was used to react with Cd. Cd-DDTC complex was separated from unreacted Cd
with MIBK (methyl isobuthyl ketone) by solvent extraction.
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MU F T AKFIZBIT S DNASFELRICN T80 75 VEOKH
BE (£02) -DNAGTADEGCgDA V¥ —hl—av-
(BREAHE - BHELARN) ORY #. WAL, 8 F. E48EE

[%E]
HAGSROEFRE THABRICRETEIRHABD L L V) ZEPHL O VEL 5
. EERFWICEESINS LI o TE, BEOEADDLELZ 0T WEI Y VDK
DTHHLENTHFVEIL Freld Lot s3I SIRERTFHTAE VI LIS B
CHOPICRYEEELATY S, LPL, 2OBHBBICIOWTIRTAHL P 2o T 2
Vo ZIT, BHRETR, RATFVEO—DOTHAHILYHUAFF ¥ FL— MNECCYIZE
BLT, #F LV ToOMERREAV., BEHRIC X 5 DNARE T 5 B o mRiIc o
WTHIRZED TWD, ZRETIZ, PUFTABKRB LU 9Co 5 T L 2 DNASLIKHZ &
LT EGCg 3% RE R L. ZD%EIEEGCy D|EIKET 2 L W) ZEibhol, *
7zv BSR AN MVRIEIZL ), EGCg BHEMICE FOF I NI IH (- OH)%EET 5
L) Zebdbhrol, LEL, EGCe & - OH: DRISEEEBAIVNE RMEE o2 o
5. BGCg DT VA NWAANRY VHEDMIZ, DNA 5F~D EGCg DA v ¥~ L—vav
EVI)RFEDHMHRICEE LTV A LELR NS, 22T, SEIREOL V¥ —H1L -3 3
SOV THHET 5,

12_"'11"|"'l'ﬁ'lﬁ"11'
(%&] 10 M
ORI SRIE P = ]
75 AX F pUC18DNA: 5X109M c sl D\'ﬁ- ~0 ]
EGCg: 1X10*~1X10° M > o . D\q
MY F LK 1.5 MBqu it omoooer o~ ]
SSCYY 7 7 — ¥R : [NaCll=0.15 M, & s MR
[Na-Citrate]=0.015 M, pH=7.4 Z * % sa
2 “.“”."""6“--0-"'-.-:
O FYF 7 AKFBIZBIT5DNAD— AL [ : ]
YIWT (SSB:single strand break) ® 347 o bt

0 200 400 600 800 1000 1200
STANDING TIME / s
Fig. 1 The scavenging ability of the

DNA 4u1. EGCg 1ul, BXU M) F
LK 4ple<A70F 2~ THTREL.

SSC/\“? 77 - BHTERY 10 xl& L7z tea catechins on hydroxyl radicals
COXHIZHRE LB 225 CoEEEF " induced Ly tritiated water.

TRELZ:B, THO—-AFVEKKEICP | DMPO|=7.5x10M
”—\ “iﬁﬁ{ﬂﬁﬁ%'ﬁ'ﬁ 7’: OC%DNA t ﬁimlﬁf Dose rate : 9.4 Gy ]1'1, —O— EGCg Free

DCCHDNARSMELTzo ZOFNEERE oo 36006y 0 - [BGCg=1x 104 M
FL. HERFAT 7075 5 NIH imagelC k. ConterField 3355mT | 7O "[EGC=5x 10" M

- . Frequency 9.428 GHz --9-- 1110
DCCHDNADBAERYEHE L7, Gep R owﬁ. 10 mW | [EGCgl=1x 10° M
R ER R N Modulation 0.79 x 0.1 mT
EEEBIZOSMEL TR L. 6o 20100 :T , Responce 0.03¢
Swp. Range 4x 1mT , Speed 1 min.
at room temperature
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@EGCgl OHL DRIEREEB O HEH o o :

F—#EODNA KEHIE4 OREOEGCgZINZ pRERE L. QOFEIH > TCC
BRELRPEH L, Sho0MEE D 1R, S5 DNA O—KREEEIHFIC BT 5 Gegp ¥ EHE
L. (2R S5EGCgLOH & O FUSREEH kugeg® Eith L7z,

[DNA]
G =i 1
$SB D.p 1)
11 N leEGCg[EGCg]

GSSB GSSBO 12DNAGSSB0 [DNA]

@ESREMAY Y F5 v ¥y FHI L AEGCD 5 ¥ 7 Vil

EGCg. DMPO., RU'RUF U 2kAECREFAB B2 AT ARF Y ET ) —ICAR, &
AN—=F—THEHEHEH Lo SNOSDEBE, FIATA X257 — IV (-80C) TH2:BM i
BL72, €0%, ESRGMERICL D, BEGCIZiEE E WY1k > 7 DMPO-OH D A7 Vi
EEHEL:,

[HRRUEE] _ ,
FUFTABBICEDER LT - OHICK T AEGCgDHERTMUE L7 TOREREFg 1
KR TODFigured DEIL 7% X912, ECCIZIRIIC - OHEHEL TV 2 &) FpsE
2biB, ZOZ Xk, EGCgk - OHORIGEEEHADMPOL - OHOZ W L ARETH S
EVWH T ERRLTWA,

L2 L, @QRUICEYRD EGCg & OH D FSHEEEHKIT 2X10° M 1k 2572, DNA
Y - OHO FUSHEEEHATI00 M1 ¢ld — 5 —TH 5 Z kb, BGCg 1ROHDHEELAMA ¥
F—FL— bV BETODNARHBL TS EEZ LN,

e Z N
[1]17. R. Milligan, J. A. Aguilera, and J. F. Ward, Radiat. Res. 133, 151(1993).

PROTECTION MECHANISMS OF GREEN TEA CATECHIN ON DNA STRAND BREAKS
INDUCED BY £-RAYS OF TRITIATED WATER

Hiromu KUROSAKI, Hirce YOSHIOKA, ‘Hisaslli YOSHIOKA*, Kunihiko HASEGAWA,
Radiocllemistry Research Lal)oratory, Faculty of Science, Shizuocka University, *Division of
Environmenta) Health Science, Graduate School of University of Shiznoka

It has been reported that tea catec}ﬁns, the percolate of green tea, shows preventive effect on
various diseases. In this work, we have examined the scavenging ability of catechins, and have
determined the rate constant between EGCg, one of catec]ﬁ.ns, and OH. We considered that some
another protection mechanism might be presented. It can be considered the mechanism occur as

intercalation of the catechins into DNA molecules.
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MEREBAWNH L2 EXSO CERRAE
(BKE, ZREREYy—*) O/NHEH, BRER", H)IIBHE

<$> . .

HCERREER, TEENER S VWTED THME [BAEN] ERAUEETHS. &5
i, MESEESTE(AMS)OHRIESRY, 1ng( BRI HEOHKL/1000) 0REK cORIE
PHEEERY, TXESHEOERMENEE L, XMEFOoMFEHRIC L TEAMNENER .
BELBRICE-7. UL, “"CERR, SAHE2Y CEEOERE{LEREITVAR TS S L
BELTHEINIEETSY, EROBERLRBER I 0THS. i, IOBERII VT
b, REBEERIICH L THEREERL T RPEBERTO0TH, BEEENTER(ZD
ﬁﬂﬁﬁﬁ&LTﬁEthﬁﬂ&ﬁiﬁ%.%%&K%ﬁﬁﬁﬁﬁmﬁﬁ(waéﬁm,“cﬁ
RBlEERC, BEENERLBER " CERLOBEZPELLT 2 LENERTIIRE- .

ARER, BEROBHTH 2HAEREN - BHENEROBATH 3 EXEXH KO WT,
TMEREESWH 2R VWAV CERRBMEERTIC &IcE T, “"CEREEBER - BEENER
EOBELXHENTEZIEEZHNIRIEALLDTHS. AHBESRBVTR, “CEREEEE
WERDZRKS>WTHET . ‘

<EBR - -#EE>

Rl it LR R 7 855, B3, BBEPFos0 1 AWM. 1), BEERI-#eBRe
EbNZb02HN0.2,9), BERPEEDLNZ D 1 A No. 4), BILHEKHO b D 1 Ao, 5),
OFEBAD D1 A(No.6), BENo. 62BRARBVTHEHEIELAZHDLI AWM. 1) TH 3.

Ih SR ~100mgE, EEFRESR, REEE (HCL, NaoD) , KkEEo DB, §00°CTHEL RL
X, BRNo 1-8ikoWTiR, BohickEE, BIEFLEVROBLEAL, ChiEEML
Ag-Co—% v b &L, BENo 4-TiE2WTH, BoRAhREZBALH(I) & & bicml
CO &L, COzHMEE2IBVALKEBTRLEI-TYI 774 &L, CHhHDI=5 b
2EEBRREMESEESFtc X > THIEL, “CEREZE L. 1B, ToOK, HiNo 1-3i
1840-1860FE D KE & / +E8ZE, HENo. 4-TIRHOWVTI"OLD" ¥ = Y ER (SRM-4990) *iZHfk &
LTHWE., BohigERE2R1IKEED B,

<EE> , ; .

RiicfRLickd i, HBRRESREEHA Y, 8ol CEREZBEMRCREL . E¥No.
I-5OREZROC CEARR, TOoBEHHCBERZENERZEATWS, UL, RIELL'CE
ROBZER, 2~3LcdRsb0e5D, BEEEBEROBHCHINT 2ICEBYTREVSD
Thsd. BEFEROEHZRELT2E, /5774 s —F o r OFR (HFNo. 1-3&4-TDHE
ZELHILBEPRDONS) , KHOENFITHECOHMNEOER, S IIAUEEF0RE
BRHOLNB. ‘

HENo. Tid, No. 6ZFRKEBVWTEEELALO DO TH S, No. THNo. iIclERTHF LW CER
ZRLTVWE20R, BEELOBREARORENEALLLDTEH S, iz, RENo. 60 C4E
Rz, TOBERFHNERICETLTVWS, ZoFEE, COoRESBROBITEHR TS &
ABickbs, TRHLL, IFBRIIBVWTIOBRHAOHEHITEAR T 23, {o5hr0EEIKL-TH
HE (EHERI%OE) PEVWLONREEXBIERNTES., COL3BHIIR, RKEM-#eHo
BEREZEZONTVWISEYESR [HEF] OB LA R 0 CEMRDS, (1)1000-1200, (2)
1300, (3)1450-1650, (4)1650-1040F LB I B VW THHLNAEROERERLTWE LI b
Bohd, InLhLRBINDLIE, HCER . BEAL SEEENER~OTHE, B
O R (XERE, BITHHE, BULARIEZZRTEIERLIEBFARIVWEWI I ENTE S,
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1200 —
14C age of sample No.§
531+ 95 [BP]
1000
Calibrated age {cal AD]
= 1812()1351
~
S o0k 1387(1415) 1447
[
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[&]
T so0 F
1
o
400 - %
//
A
200 &/
777
. V) .
0 ! % ! 1
1000 1200 1400 1600 1800 2000
Calibrated age [cal AD]
Fig 1. An example of calibration of '*C age to calendar age
Table 1. '*C age and histrical-age of ancient documents
Sample | Historical 14 Age | Caliblated Calendar Age * '
No. Age [BP] ! {cal AD]
1 BB 857--188 ' 1008(1215) 1301
2 e R =g 817j:1g94E1048()1093,1117()1143,1154(1232)1293
3 TREEH — &) | 758105 1 1212(1280)1305,1368()1372
4 Ed=:iEul 829+ 451 1183(1226)1274
5 B b B R 5314 95 ! 1812()1351,1387(1415)1447
6 A=) 876+ 71 11043()1108,1111()1149,1151(1183)1250
7 ILFE 462% 47 i1426(1440)1456

%*)Bracketed value indicates caliblated age of mean.
And, value outside brakets indicatés range of 1o (standard deviation)

'4C age measurement on the ancient document with AMS
Hirotaka ODA,- Toshio NAKAMURA™ and Michiaki FURUKAWA
Fac. of Science Nagoya Univ., Dating and Materials Research Center Nagoya Univ.*

The main purpose of this study is to determine historical-age of ancient documents
with high accuracy. '*C age measurements of various age-known ancient documents gave
important information on the relationship among '*C age, calendar age and historical-
age.
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BEY T, DPETHRI SN AZSBECSINIMHEELZATEL. HHEBEOESCRTE
EDBBIZONWTHENE, EEFOVGRBELRITELBEG L . 1960ERFEIICE
— I BHBINRIY—VER LI, ORI -, P73 — VT NERTEDOELE
EET s, ¥2EROBABHBZD,. LT E. UL, ZOHEUOFERAZRE T
B3 TERP R, VPsOBERRER. KOFEMNCHELBARTILEEZLOND,
EEDOTELRATE. BEEL->-FEBEHOEBERI NS, AHRETIH. SHEFO
DBISEBEOSILOERZ2BESMICT 22D, BEAHELERICSBL. 2hFhiC
DONTHERAZAEL 2O THET 5.
<EE>
2 OSECBVWTISERICRITENRE. EXROMHOEE T, FHOEIN30L
SemDEFEM A BAE. REER. BHLRRCTYVELZhFOERBE L 2.

AV IWANRZ baR b)Y — BEOFHR. BEFOXVF L vRICTECHEHL. @l
ERBELiz. EEOXRKE. {;UDEXQL& EFCEHL CHiERe LR, S8 8

2, BHEZI>ABRMEREBL 2%, 100cn® A Loy ARBERBESRE2EFLEY VY
BARIZ POA—F—IZLDIHARBBPEL 2o *37Csld. 662keVH VY VHRICEDEERL .
EROBEOHE ZEOEXREOSMEL TR, BESEHINTHWS. 2oHKE L
T, BEROLSAZTIERLE L THEBEEINIER—», GHRE2IERLLTHEEZND
Fo T R—IBERAEATNS, BEVHREELZREL 2L, WE2BVWTER
KOEBETH -k, HEARVCSHFEDEEIC>VWT. EXRKOSHORKOEELHAN
o

<BERRUEE> :

EE HEANRLAEBEORERKOBEARICET, BEREOHRKIIOVTE. B
FRXEER-ABEAZINATHES, RELCF o TR NHIBRZENTH o2 LB
MoNTNd, BHUZ, 1960FEREELTTERA-ADBEREN., F0RE—FBERA—IL
DOHH. EHEF v TR NEBEZLERLTVWS. SEHAZEORBIIOVWTR. ¥
RTEFA—VBERENLTHE (K2) .

EETGRUERO VP CRENTEREAR2ACT T RO 2" CsMAEI20-5.7 By kg™ !
DEETHY. RBCLIBBNBRENZEBDH B, FRICHL., HEHOPCsBEI
B, BETH0.21 Bg kg ' THO., BT X BEBWIZ/NAES W,
EETDI(sOE RERTCFEOV CsBENEBICENLHEZBRNZEE W)ico
T, REDOIPCsBEE. FHEOV CsBEELVHBEULERE N, 204>V T. &£
ROEBEEDEELFOERBIINTIEHA (132192 b iz, EELIEITND VDD B
RIBICEZNB VP CsOEAEHE TR L. 41, 95, 100, 100%TH -7, BRI FHELH
BL T BEBEDRVWS, VPIsBESEL. BB L2EHIAREVDT. EEFOD
LTCSIR BT RE L. RO I TCsBEN AR SEKEL T 5,

EERBR. FOELACPEENRBETHS., ZEORAKE. EENIILT L
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HRD» 5B 5. HEORBEEDS  0s2E8EFL TWBHEBERIRIZLAEZ VDT, B0
PICSHETERRIZ, 74— AT UMDV ICSIC& o THERINENLVTREHOKRHE» SR T
BLEEEND. KK : '

Mofkia. REOEE
DA Z2EDD. SH
BELLEBECO VTR,
ZOREOEEIL. b
LeIRBLToEN—
NTHBDT. RED
PICSHEREDIE L A LI
74—V T Y hDPICsIC ) N #0000000080 0060000000660000000000)
o THERENERDS 1'7'2'5 9Tz, 41 ﬁ'nﬁn :"E*Bn A e 79 '{}[7’3]7{:]%5 7/:7 7'a[a;o‘n'ca 57 s;s o5 n'o]%qsrs
WHEkTBEHEEINS, 24344144 48 535455 57596162 63656 581sés5597";'121473757;19%05133848759%192
EERCEEDTILD ' Year of Issue

B0 ICaRE, 1L S o e s e e o
EEPOER-—NDERE of board are @, rice straw board;: ©, board made up partly of rice straw
S FDI3TCsBEICAE board: O. other kind of board: none, no board.

CEKET B BX—LOD

Ut B
. o pmccc B AR, Ao e ot e o oo

Concentration of 137¢s (Bq/kg)

T
88

- B
LCsEER. BRI ORD s N
S5NVUSBEERBTBLES 5 4 \
N, BEFEREXNDIRHOLD =
P3TCSEEIL I Cs 7 —NVT I b 5 21 :
ERTELERELTVWIETTS & \ S §
B, LE®B->T, EEFD?7Cs £ o " @ » \ P
BREORTECLDELR. gac 64D #5¢ 66¢ 66D 67¢
1370572._)1/‘77 ]\ﬂzﬁﬁ_[:%@ * Year of Issue
@E'ft%ﬁ@%g‘é LHEIND. Fig. 2. Concentrations of '>’Cs in printed pages and

covers of books produced during the 1960s in Japan.

- printed pages; , cover.
References

1. /NERS. F38EMELEHS FER) (1994).
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RADIOACTIVITY IN BOOKS PRODUCED IN JAPAN (I)
Asaya KOBASHI, School of Science, University of Tokyo

Radiocactivities in printed pages and covers of hard-bound books issued
during the 1960s in Japan were measured by gamma-ray spectrometry. The '37(s
concentrations in the covers were generally higher than those in the printed
pages. The covers of the books mainly were made of rice straw board. The major

source of '27Cs in the covers may be rice straw contaminated with fallout

137CS .
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RE-BR2M—-Y-RAREEREHBEOYOVRENRL
7 MEEBAR
(tEXESAE) OMI £R (Ea7LysR) BE E

[IFroic] _

B BORFERTE—RICT Y v —VERERECL o THNRELNEREEERL TS,
EMAFLUALAMERGERSL L, HEEREERADS AT NV EEBRGE LEO &
BETE, HNKFSVERBEETIIAL, BCERBEY 2 CIAFNIEHREENESND, =
NEDORHBOBREERZRTIADEGAICEVN THARF L INEEBRELIREEEHERL
Y, BE-EZMY—ELTHATIENT, R4l EBsias LT ICHIZRVETO VR
EROEREMHERHLTEL, YTOVBARIR—DORSEE TERSSERETRT T 30ENS

?OZCZHS 0,CoH. i *CHy
H~<-R _%g,ﬂﬁ,*mP§§25 oH_ OH Riifwl
CO2CoH5 CO,C;Hs 2) Decarboxylation  5_{xCjmethyl-fatty acid
R=H, Alkyl, Phenyl

[ Malonic ester synthesis ]
RFE-11 COERBICHHATES L2 LERLE D, L LIk SE(120°C, 10 43) & B RB R 5 (180°C,
104) EDOVWTHEEEEEBELL, COHRELLEVATH =, TAVBIXFIORDYICT
BB IATFNERNSE, BRBRSHAFE EB3B. £TT, “CHI £B0W7 & MBBIARKICE %
EEEHROARIC OV TR ET o/,

CO,CoHs N 0,C,H *CH, *CHy
) Hal 2825 { 1
H _IF_ R NaH CH - g X DROH.  p—lu—CcOH + RCO—CH—COM
COCcHy Fendl cocH; 2¥ 2 pCimetyifatty acid 3-[*CJmethyl-ketone-2
[ Acetoacetic ester synthesis ] R=H, Alkyl
[=&]

MCHI BB ERAWE, 72 MEBIXATUELRE/ TAFNERT EMFBIZT I
(CH,COCHR-CO,C,H;: R=CH;, C,H,, C,H,)&ZEEIND NaH 2 T4/ — )b TRIS S HABE (0.2
mol/L) 0.2 mLIZ“CHI ZMZ, 40°C 10 FERGE Bz, REED “CHIZET VI RF T TR
oo AFIMESNAEIRATFIVESRBET 5 LR RIEBROEEROMASRITAVE.
IRFINOIMKTRIT59%K0H & 5.3%KOH ICDWTRE L=, FEEAFIMESNEIRTIOIS
J—IVB&EIZ59% KOH ImL & AS J —jb 02mLZEMA (FAEE53%KOH ImL &XIS/—)binl %
MZ) , 70°C TSHMBULE, K% 1mLMA, BETEMHEL BRI —F)VEHETo/AL. HPLC
[ Inertsil ODS-3, 0.1% H,PO,-CH,CN(7:3)] ICE U T —FNHROERMOER & L. ELE—-0F9 %5
BRUBGS VFU—2a>hord—TCRHEL, IS5 ABARNEERICHRIERELRDE.,
[EREER]
7 MRS TRATIVRUE/ 7IFIEBRT £ MBI R TIVO “CHI IC& D A FIHEILEREICIT
B3GR < 40 °C , 10N TR LEDRETH o712,  AFIMEESNEIRTIVD 70°C TOMKS#ET,
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KOH RECIBHLE< SATIATFNOELEN HPLC TRES W< Ao, B4 DI FILOMKS
BOBRETRICRT, IRATIOMKSBIEITIN AU BEOBWILVEBEY b OERBISNER
Y, 59%KOH TREICENBONDN53%TRYT M HBENICERT S, Thbb, BESICEE
BEQT VA UINKSBELETH S, YOV BARKAFIWLRIS, MkS B, RABETETNEN 0%
L EQWEERLES Y, 7+ MEHBAK TOEREBEBOIRER 5070% &ME<, & 2RBICE
RTBHETHo,  ULHULIKGBRT —TIVEERD D 7%NaHCO, KBRTHOBEMETE 3
&Y, BRICH b ERL S EMHKS, BHBOKE- 11 ESEICR, BAASRETLAGERMNTH
5ZeMTEZT7 £ MNERARSYOVEBARLY bERTHS,

Yields of acids and ketones in the hydrolysis of ethyl 2-[1"C]methyl-2-alkylacetoacetates

cH, §9% KOH 5.3% KOH
CH5CO -C-CO,C;Hs . on, cH, y—
R-&H2COH R~CH=CO-CH, r-Cutcon R-Eulco-ch,
R=H 51.2% 6.1% undetectable 227%
CHy 62.1% : 124% 4.4% 50.0%
n-C4Hg 75.1% 7.9% undetectable 69.9%
1-CyqHa 2.7% 9.0% 5.6% 69.2%

Subsatrate: 0.2 moldm™ in ethanol, 0.2mL.
Alkali added : 59% KOH (1 mL) + metanol ( 0.1 mL ) or 5.3% KOH ( 1 mL ) + ethanol ( 1 mL ).

Reaction : 70 °C, 5min.

References
1) K. Ogawa, T. Nozaki, T. Sasaki, K. Ishiwata and M. Senda, J. Label. Compd. Radiopharm., 35, 343 (1994).
2) K. Ogawa, K. Niisawa, M Sasaki and T. Nozaki, J. Label. Compd. Radiopharm., 30, 417 (1991)

SYNTHESIS OF CARBON-11,14 LABELED FATTY ACIDS FOR MEDICAL AND
ENVIRONMENTAL TRACER USE BY MALONIC ESTER SYNTHESIS AND
ACETOACETIC ESTER SYNTHESIS.

Koji OGAWA¥ and Tadashi NOZAKT** »

*School of Allied Health Sciences, Kitasato University. **PUREX CO., LTD.

By the radiomethylation of ethyl acetoacetates with “CH,]I followed by hydrolysis, several 2-
[**Clmethyl-fatty acids, such as [3-"*C]propionic acid, 2-methyl-[3-'*Clpropionic acid, 2-
[**C]methyl-hexanoic acid and 2-[**C]methyl-tetrahexanoic acid, were synthesized with 51-72%
yields. This reaction hence can be carried out in much shorter time and under milder conditions
that the malonic ester synthesis. The acetoaceic ester synthesis is thus thought to be suitable for
''C labeling. ’

—121—



1P235

ATV FILBY AR BEEBEORIN - BTONF PV —Y— L LR

EE! - 2R REFHOBER R meEFl? . wmasnl -
ExF— . Bmam! - miprl o zgsrl o gEsrd . mEERd

(#ET] :

BEPILRHEIN AR HEBEBIRK, 1 BR FOoBGKE2BEB U THBIIBITT 2, K
SHHUEBBOBERILBIIR2UTHO—BRELT. BHWEHOEEMEY TH M. AR
LEMRHUEBEORLOOBRRETNF P -V~ BKICXVENL, 1) 2 TilkNsHH
BBEORHBRNOETNZFAMET I LTEEREETHI2BRABRAHEZ IV FEAL
TRD DO THET S,

[ER]

BRY /YA 70borzl0TELSN eV F M-V -2 HEWERERICERL .
KHBEFORERFEELERBRNFAE LOMHBAEAARI LD, SBEOBEOKHEK
(BBEHERRL) K. 350 L0H20-3 0 AMXBEE LY F 2 A, ALKR
BHNT23E. BEET0—-80%., I<YFHEHETI5000-20000z03k% 1 2HEH
L—BEERL, I<YFERBR. BLLUEBRSBLOBH VB ART MLEREL
7o
(R EBH]

BIRBINFEHSBTRL KD 2,

Wm=STC+Wbef2)

IZT. WStk R NBEBEORNE. S:ERBNEH. ' ERHHOBERE.
C:HSHBEBEORKETEE. Whe: XBRHAKEI THEYKEET S RS HEREOE (2 &
TIEOTH3B) , BeAZRUDELDRERDVWTRERBINBE AR POXETERE &
OBEFIBEONT, ZLORKOBRBRPNFARIIB, ELIRLXFEAA VEEDEVHT
B RFAA VBEOHNEE D ABABIBR O, CARBERRIIENT
REBOBANH B EERL TS, {
ThAWAVBLIOETNAY) THEREORRBRNEHEZRIKCR T, TVAVBLTT A
DEERBFLBOTR, £#EAMA VEBEO B VT TREZFLIIZBRBRNFEHOZNEFE
KRohD, BEXBARAKEVERENFROZZIBL L. TIVHVEERER
TORBIRBUIFEHOREIREREFVWTRBK2RD>Cs, BIRBOTIZRb>K>CsDJEIC &
Dlte, TVAVEIEREHNTREICE TR Ca=BasSr>»Be, RiZH T iEBe>Ba>Sr
zCaRIZ®A L, CHSOBRBPFAREBeLUAREOEI PR IVBOEERL I,
BeldICRF N AP BRRBA LIV IEEZFL TS, CaIFORRRINAH AR
FORBIPINKENWIED S, CaliiBPoBITHEDPOLIIBITLTWBEI EERL TS,
BENSEEL TSr-90, Cs-137THMBIIINTLEN, ULEOERI., CatBITEEH N
BULTOAStz b (BOBATARE) KBKIADPT VI EERLTVS, Csh.
SIEELETHEVCPHERKERTAETIH 5,
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Fig. 1 Relationship between the selectivity and the concentration

of nutrient solutions.

BEXR ‘ ‘
1) S. Ambe et al. J. Radioanal. Nucl. Chem. 195, 305 (1995). 2) REAFEEMH., R4

W 27, 295 (1992).

MULTITRACER STUDY ON ABSORPTION AND TRANSPORT OF
. RADIONUCLIDES IN KOMATSUNA
OSatoshi NISHIZAWA!:2 . Yasuko KAWASHIMA!:2 - Haruka MAEDA! - Shuichi
ENOMOTO! - Takuo OZAKI! - Shizuko AMBE! - Hiroshi YASUDA3 - Shigeo
UCHIDA3 The Institute of Physical and Chemical Research (RIKEN)! - Kitasato
Univre,rsity2 - National Institute of Radiological Sciences>
Selectivity, a parameter of the model of absorption and transport of

radionuclides in plants, was determined. Komatsuna was cultured in nutrient
solutions containing multitracers. After one-day culture the plants were harvested

and dried. The leaves and roots were subjected to y-ray measurement.
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WRVBREOSEROREE 2R IICHE Lz, FLTIRODFERZFBEL, 73V
BOBRAMT & LTOWEDHEEEZ HEMA,

2. PEEERRHEEIC X D Be®, Ca”, VO,", Cr¥, Mn®, Fe™, Co™, Zn®, Sr*, Ba¥, ALK
(Sc*, Y¥*, Ce®, Eu®, Gd¥, Tm®, Yb¥, Lu*" D 7 I VEE RO A RERE ROz, TD
ERD— %%MMﬁLT7U/FL Fig IR LTze C DEREBDpHIZH T A4HE
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7 3 VR ATIIK R R RIS L RE LS EETH A Z W5 o T,

3. 2R LAEREBADERIIBITA7IVEBORMNTFELTORRELT, )7
VERSEASTEBETHEILE, 2)73 /&#%ﬁ@ﬁﬁ%%ﬁo & @moﬁé
Tons, ZO200ZRIZOVTHKRETTA7:0, (WO EFEOLDELTRY IV
R B [PAA: -(CH(COOH)-CH,)--, PMA: —(CH(COOH))— PMAA: -(C(CH,)(COOH)-CH, ),
HMAwmwmmmmmmﬁq%mw,%ﬁi&®ﬁﬂﬁ%$wﬁﬁﬁmib%&to
Thbb, 7IVEBPINORY I NVRKUVBOBREBENF2—7ICAR, 2hiE<xy
FrPL—F—2EUFRER,. 7 UVBEBER. d5WIHPAABREICEL, 10HBHRE
HIBRICBETLEOHBRERA e CHICKY, SO F VO NLO8BOREEZE
BB L,

Fig.2127 L VERSEAIZ 4 2 PAASEADBIEL 2R L 72, pH=4.3D3E A 121X,
pH=6.6 D FAICPAASMEDOLL AL TEBY . (VOBHMEIM LT 5, 72, Fe,
Co, Zn, St/ K2R T, HFLETEDOPAASERDI Y = BRI LN MICLET
HDHZEDNGPDE, ARROZ L, BEEEERICT LT AL, 2O RS, FL
BRED 7 I VEBEASBICRETHLI LI, 73 VEBEESTFERETHHLI LI
BETHEEZOND, FigdilRY I VEVEESEAE 73 VESEROBERIB L
BEORERERLE. 73 VBIEIRY IIVKRVBRIZHSR, FOEBAFTVICHLTHE
WHIEEZ R L7z, 8F12Co, Zni oW TERY A NVKEVBICHRTHEVWEABER L.
DT EE, TIVEBEINLOTEIIN L, BRI NVEVBIZIZAVWEEDEST A
FERFOZEERRL, QOFBMERBL TWAEEZLAE, T/, 73 VB,
RYBIVKRVBRERERY, LV L) BT VR ELZTECH L TOHENEE
/ﬁ:\‘ LfCo
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S 9gi B complexes to citrate complexes for various
- | | elements. (PAA: 10meq/l; Citric Acid: 1mM)
8F .~ -
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iR D) PMA _ PMAA
7+ . 4 B
5 /._./. E 10 LTI DR "~ L B L B B L B
6 "7 g8 f |
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Fig. 1 pH d;:%endences of {ormation % 0 Be Sc ” Co Zn Se Rb .Sr Y Zr
constants of humate complexes (8) 3 Element :

with various metal ions.
Fig. 3 The concentration ratios of humate, PMA, PHAA,

and PMAA complexes to PAA complexes for various
elements. Concentrations of all polyacids are 10meg/1.

MULTITRACER STUDY ON THE INTERACTION OF VARIOUS METALIONS
WITH HUMIC ACID AND POLYCARBOXYLIC ACIDS
Yoshio TAKAHASHI,' Yoshitaka MINAI," Shizuko AMBE,” Fumitoshi AMBE,?
Yoshihiro MAKIDE,? School of Science, the University of Tokyo;' The Institute
of Physical and Chemical Research (RIKEN); and Radioisotope Center, the
University of Tokyo®

The interactions of various metal jons w1th humic acid and polycarboxyhc acids
were studied using multitracer technique. Formation constants of humate complexes
were determined by solvent extraction. The stabilities of humate, polycarboxylates,
and low molecular weight carboxylates were directly compared through dialysis
experiments. Humate complexes with rare earth elements were particularly stable,
due to the polyelectrolyte character of humic acid.
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W, AR ZIEDR 100% %A 5 Ge FERBRUBRTREIND L5 ICRoTELER, ZOXIBKE
BOBRMHBIZENTEL, 2 20U E0 y REFBFICHET 2REIREDEOH SWVREBICESTEREL
25T %, RRFFHITIE, P27 — Fici &Nk y RIZED “Coincidence Summing” BLT, M
ST HRH S v U2 £ 5 “Random Summing” 0 2 D0 % A 735 B, BIEEH & HIRIC LTI,
INOHOHEBEER L 2TniEe 5k,

AR T, ZHEO Ge Y EIFREE | BXE 120%Ge FEER TR L MME=RAF—JIER
HP-Ge ¥=E/ABHEE, 12380 % “Coincidence Summing”3 £ U¥Random Summing” D F 8OV TR
FLEDOTHRET D,

[ =& 1
AR R
@ Coaxial Type HP-Ge Detector (¢ 82.9mm X 85.5mm ,Volume 447cm?) FE3%02E 120% ,
PERE 1.95keV (8Co 1332keV )
@ Planar Type HP-Ge Detector (¢ 59mm X3Cmm , Surface 28cm?)
SrEEEE 1.91keV (69Co 1332keV )
fi PR -
(a) ‘Amersham : Garﬁma reference source set QCR(241Am,lasBa,57Co,137Cs,54Mn,6°Co,22Na)
(b) Amersham : Mixed radionuclide gamma-ray reference solution QCY.44 (109Cd,57Co,!39Ce,208Hg,
- 1138, 858y, 187Cs, 88Y,69Co)
(c) %Fe (pn)EIC & ¥ ERR L7 56Co B FERIR
[ B#RLEE ]
1. Coincidence Summing #IE ‘

Fig. 1(2),(0)iTHL. 2 oOMHBORHEPZEMWMHREEZRT, Random Summing DFER/NEVLITTD
TEHITBEOCHVBEY BV TEEEITok, M5B LEMNRE 51T, Coaxial Type Tt 60Co,88Y, 56Co
BT Coincidence Summing 2 X R R CTOE TN R 4L, Planar Type TiX 60Co,#Y T
Coincidence Summing DOAIZH X # & @ Coincidence Summing 2 & PRDET AR LN T2,
Coincidence summing FEIL, F R — FIRHEIND 28Dy (7,7, YEPINTRD X 51072,
v DEBC— 7% £ .y, BE—27 E LCRE SNy, BRHSAABVEATHS, Li#sT,
HOU—s3EE e b Ly, 085 v SHHEE £, SREDEE T, 30l & =6 (- £,1) &
RbhEnsz, - g : ' :
FREIZLT, 7, 08— BHBCOVTEZNL & =6(1-£7) %25, HER{ToRERERI
RLTH 5,
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Fig.1 Peak Efficiency Curve (s) Coaxial type (b) Semi-planer type
Open symbols represent apparent efficiencies and closed symbols are corrected ones.
2. Random Summing #1E
Random Summing ODEE%E R 57 0IZ, RED
B2 3FEEO WCs BRE AV TRIEET o7,
Fig. 313, v#BBEIST I -7 BELZRLTY
5, ZOENLHELARE D ICHEEROBME S
TE— I HERFDL LTV B, TOHEEEIZDNT
HUTOE > ICEX . 0.0
Random Summing X, &% v BRI TR
BRD SRR R AL LINICH O v BABFH SN TE—2
EEFBLTEIRTH D, LedoT, EHO
Y= %E e U TOL IR EN S,
" = e(1- NTA?)

o

Peak Efficiency

10
Intensity / photon sec

Fig2Random Summing Effect
(N: vEE ¢ :EOY—7%%K) Peaks efficiency for 661626V y -ray of ¥Cs obtained
IR LD ¥Cs I DWW T RBICHE LR % Fig.2 ata distanios () Torm )27mmn for coaxial detector.

TR L7,

EFFICIENCIES OF COAXIAL TYPE HP-GE DETECTOR OF LARGE VOLUME AND SEMI-

PLANAR TYPE HP-GE DETECTOR .
Daiya KAJI, Sin-ichi GOTO, Hisaaki KUDO, Faculty of Science, Niigata University

Recently HP-Ge detectors of larger than 100% relative efficiency are commercially available. For

these large volume detectors, summing effects such as “coincidence summing” for cascade v -rays and
“random summing” must be taken account in the v -ray spectrometry.

In the present work, these summing effects have investigated for two different type HP-Ge detectors ,

120% coaxial type and semi-planar type HP-Ge detectors .

—127-



1P28

&¢ﬁ?ﬁ%ﬁ%ﬁ?$5ﬁ%%ﬁﬁﬂ¢@7/ﬁ/t9DA@@E

1. (BLar)

seEmEEdoc Y, JnARSRTAZLREETHS.

UL LEHmow e 7 askFmEFRAEASINICE D ERT 256, EdETHELICK
3%Fe (n, p) **Mn, **Fe (n, a) CrRuTT M v 7 AD#HFH»PE&°Mn, ¥'Cr
PERTD-DIHEERTIS.

AR TRUBFORTETRRBE DO LR SPRL DB 4 QR EE, ARGEHS (IS
S) OHBEESEERAL, 22 UTEERETHRIAEATIC LA/ oakERL,
HEBCOREBII DWTRE TR o/, £, BHAEFSSERI >V TRIEFo# TR
B2 OB TRHARITE, BT OHES 23 B TERERAI .

2. (F#&)

J S SoOSMERFEO. 3~1. 5gkFUF L RBrEHL, #5822 —>0*y 2
Wit AR, RSREBHA, BhEIBHEEE:5X10''n*m2sec™!) T2045H, FR
HA (F:1.5%X10"%n m2 sec™) TlLODHMREA L L 285MEXD LR DV
T~ 104G e HETCHERTRY, *Mno846.,9, 1810.7,2112, 8
ke VOMBY— 7 otlBE2RkD5., BEFEEK 1, 000 p pmMn DEFRHEERE
25 p l 2 EHMENETHERLU-DOZ2HY, HBHRIIKVEERZTR .

ZRARDNTHE, MARI600~6, 00 0BMGC e REBTHEL S'Crd320. 0
ke vORBE— ) O BB L ROUBETERRITRo . BEEFERI1, 000ppmCrig
BAK250p 1 2 2 BEROBKF I TERLU TR,

B TR OBME 1 ReHE, RASEL HER#EEATI SSEREMn, Crﬁﬁéi%%
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3. R
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Table 1 Determinations of Mn and Cr in JSS steel samples

by INAA using RSR and F irradiation facilities

Irradiation | Results{ppm) Certified Value(ppm)
Sample Mo .
Facility Mn Cr Mn Cr
001-4 F 42.8 46.1
: . . 9
. 001-4 RSR 9.9 11.4 (0.03) )
002-4 F 32.9 50.5 38 8.5
002-4 RSR 50.6 | 16.3 )
170-5 F 3500 400 4400 110
170-5 RSR 3450 400
110-9 F 4010 200
00 :
- 110-8 RSR 3880 170 10 160

Table 2 Determinations of Mn and Cr in JSS steel samples

by INAA using Thermal column

Distance from core side(cm)
Sample No | 10 15 20 25 30

Mo | Cr | Ma | Cr | Mn { Cr | Mn { Cr | Mn | Cr | Mn | Cr

PPI .
001-4 0.32]2.41]0.281.98/0.22| — |0.18] — [0.17} — |0.160.06
002-4 43.8111.7)43.2/12.6{44.5{8.0 1.40.019.4 143.0{5.3 }38.013.7}
170-5 3710 | 420 | 3510|410 ;3700 | 381 | 3590 | 418 | 3830 | 447 | 3700} 417
110-9 4160 | 151 [ 4020|154 | 4090 | 164 {3910 | 185 | 4160 ) 172 {3990 147

DETERHINATIONS OF Mn AND Cr IN JSS STEEL SAMPLES BY THERMAL NEUTRON ACTIVATION ANALYSIS.
Kenji TOMURA and Hiroyuki TOMURO, Institute for Atomic Energy Rikkyo University

Interference nuclear reactions °Fe(n,p)®°Mn and ®4Fe(n, @)%'Cr were investigated in

the determinations of #n and Cr in steel samples by INAA. Thermal column irradiations
are usefull especially in pure steel sample analysis.
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A MOVEMENT OF EARLY SUEKI WARE ‘BY ELEMEN

TAL ANALYSIS
Toshikazu MITSUJI and Shintarou TAKABA (Nara univ. of education)

. Takayuki TAKEUCHI and Yukihiro NAKANO (KUR)- ) .
A sourcing method of Sueki ware was developed on the base of analytical data

of Sueki. ware from kiln sites throughout Japan. Using this method,sourcing of ea
rly Sueki ware from ancient tomb sites called Kohun was carried out.. As the res
ults, it was shown that Sueki wére produced in Suemura,Sakai c1ty,03aka prefectu
re was supplied to many tonb sites from southern area of Tohoku district to sout
hern area of Kyushu island. It was thought that this area was the Kingdom conque
sted by Wa no Daiou.
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REACTOR NEUTRON INDUCED PROMPT GAMMA-RAY ANALYSIS OF ANCIENT GLASSES
Takeshi TOMIZAWA, Faculty of Literature, Keio University
Chushiro YONEZAWA, Japan Atomic Energy Research Institute
Yoshitaka MINAI, School of Science, the University of Tokyo

Reactor neutron induced prompt gamma-ray analysis can be successfully
applied to ancient glass beads because of its ability of rapid non-
destructive simultaneous multielement analysis. Concentrations of several
elements detemined by PGA were compared with the concentrations obtained by
INAA. The analytical results obtained by either methods were in good
agreement with each other. Elemental composition of the ancient glass beads
determined by PGA and INAA varied largely with the age of manufacturing and

the Tocation of the ruin.
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Fig.1 Plot of analytical sensitivity versus detection limit of the measured elements

X gk 1. A.Simonits, F. De Corte, J. Hoste: J. Radioanal. Chem., 24, 31-46 (1975). 2. A
Simonits, L. Moens, F. De Corte et al.: ibid., 60, 461-516 (1980). 3. L.. Moens, F. De
Corte, A. De Wispelaere et al.: ibid., 82, 385-452 (1984). 4. F. De Corte, A. Simonits et al.:
ibid., 133, 3-41 (1989), 5. KiRiZH : FEIEPSHMLF I RIFE TRE, p.209 (1995).

BASIC EXAMINATION FOR THE DETERMINATION OF MINUTE ORDER HALE-LIFE
NUCLIDES BY k,-BASED NEUTRON ACTIVATION ANALYSIS

Chushiro YONEZAWA, Rusuka Prima Putra, Hideaki MATSUE

Japan Atomic Energy Research Institute

Basic examination for determination of minute order half-life nuclides using NAA computer
program KAYZERO/SOLCOI based on k, standardization has been carried out. By irradiating
standard samples of 42 elements having half-life of minute order at neutron activation facility of the
JRR-3M, analytical sensitivities and detection limits for the elements were determined. Flemental
determination has been performed for the elements by using the KAYZERO/SOLCOI program, and
accuracy and precision of the k -standardization were evaluated.

—135—



1P32

BHEOEN IR ¥y REE~DAIARHY & -OHZEIRE DS
GFrEAHE) ORAEX - ANERE - BiEEE

1. HEBEAEEN~OBBESHRIEAOER L LT OSBRSS RERL Iy

TV ADOH S —EBRBEEY. BRITORFT 74 VA LBHEABEOEHFEL W
S5 IZIT100EFT ORI LAV OBRIZETH D L5 RBERFETHEETE LYY,
#)lL I % v ¥ A (Thermoluminescence, SLFTL 2K 3) b 5 — BRI ME
PSS, LI VT TEXRBETON A TBELUMCIZS B RERILIZE
HThD, TNOHRFBRBIENIAVYEVADIT—HEBOBRENL, TEHEOR
REBOEDNP LR ABEIXLE LY., TUoorhf MEASE MM LDIEE
REBZEXDPZEEZRHLTETWS, Fi. BERTHHEEZ LN DHE
ﬁ%tﬁ%%mﬁﬁéi%%wiiytyxﬁﬁkLT%@@Tuk%@@Tm
WARMENDZORR LT, KERAKBREEPLOLTOVHLEZ Iy NEA»LIXH
PRBRERTEAREANV IRy LV AEHEZBTVSY. TR HAIXRY BV R
B —EROBEREY~ N AORBEEARBRELTR Y. BRAEWEATON
IRVEVAEBIZERRETIUNE, VIRVELVREUVE-ELTHLA
MOTROBTFREHFEOFREDDV 55, ZOHMWIZSIOE< ) v 7 RET
BEENLONIR v BV REREZHTFHZ ERNHES, Mb, EHOBRRDE-
BN FHEITBTLLRTLOBRBIEEESAHLPRE - TR Y., Z O DAFEMN
FEZAVWETLERAEETRAMBREBEIRISABRERE V-7 20 ET
ZHEBEIZALATNS, '

TZTIE. AERBONV IR vV AREZBET I LD, KEEFEFEZRAVEK
FBRFENV IR EVRABEEAERIZEENI R MY TE & OBRKREZRAT,
ZORR., AIRMY UAICOHERM D NENBERIEL DN IR v E VRE
HIZKESBESELTWDZ EBGnoTz, o

2. EHAHNVEKRRPLRRMICEEIZ VB o 2 2y NERRE I LB

BERERHN L. TLAZ —EB(TLCD., 77X —/7 1 —[Ei# AGC) RS-kt
Z—A A~ (CCHDBADRER. BEWIEFRICEYLEAZ —VE2FRTER/HE
PR oTc, ¥, A—8BF EOXR MM ITE 2% ZEPMA (Electron Probe Micro
AmMa)KX—VVﬁKiDﬁﬁbkklé\K%%N%ﬁ@&ﬁm@&@ﬁif
TR A A=TORE— EHEERETONHAE - R Lz, BIMAIELTE
FEERFAFIZRHLTHS - v —EROBWERLESEZMT 21TV, Zhbizon
TARMHIANRE 2B FRE LD TRDD L Ehiz. A—EF N HLO0EA
TLEXBRUOIT -V Z—DEANEREBELE. Bz, &/MF2FME (IR) &
IR Y b v A —& — 2 F3480cm™ OIRHEE # b & IcOHEME 2 HIE Uiz,

3. EERESLOTLCIRBEETL(BTL) OAERELTHEY . KEDEARE
B IC B ARALERRIE LBl 2 AT SBHEE L o, — K. BE O
EPMANZ — VTIZAIOZMNBTLHEE L #HEEZ R ToM & LTHNL, Ti, Mn,

—136—



Fe, KTIRIZIEATIE > TH—THVBTLLEEERAEAY —V BRI P o
oo BTLZ 00— A =71 31S0°CRHENPDWTFRONER DILDL EXN->TEY,

200, 270, 250°CD 32D =2 # FNEhBR R o BE THRTIEE I —T»
57 o T, 350-370°CRAIZ MELTBTLREL L., I5— kX —HREDE
BLL470nmOENE & OBEFRIXIZIEERBHZEER L. £/, BTLHME L/h
Re QAT BE & 1330ppmU ETADOHEMBEZRL TR Y, TLCIESZ L
EPMARE — U bORER L b —FHLTWk, —FFig.1(a)iZRT X 51z, IR
WAL b A B D3600~3200em™ DEBOOHMEMER ORIIT., 5k
F-FAICHEREEZRL. O)IARTLSRBTLEHEHMES ATV, Z1b
DHERLEZEREVERS - ESRAIRZICEIH RFOEH» 5. OHE O HE
BRASBHE~OFH I ERABELERLTNDY,

@) 00 — | | (0)
g 9 | £l
g g
g £
R 2
g 70 E
= =
60 - 5
m
50 B T - v | - T vl T
3600 3500 3400 3300 3200 IR-absorbance (arb. unit)

Wave number (cm™!) ; _
Fig. 1 IR absorption spectra (a), and relationship between blue-TL intensities.

and IR-absorbance at 3480 cm™ (b) from some quartz pieces. _
1) 4 & &, Radioisotopes, 32, 525(1983). 2) Hashimoto et al., Nucl.
Tracks, 11, 229(1986). 3) idem, Geochem. J., 20, 111(1986). 4) idem,
Radiat. Measur., 26, 233(1996). 5) idem, ibid., in press.

DEPENDENCE OF THERMOLUMINESCENCE PROPERTIES FROM QUARTZ
ON Al- AND OH-IMPURITIES.

Tetsuo HASHIMOTO, Toshihiko ARIMURA, Eiji TAKAHASHI

Faculty of Science, Niigata University

Quartz Z-cut slices were observed with vcoldur center images (CCI) and
thermoluminescence colour images (TLCI) after X/y-irradiation. The striped
irradiation-induced patterns offered an apparently inverse correlation with
Al-impurity concentration. IR- and ESR-spectrometries were also applied to
analyse OH concentration and H-atoms from radiolysis of OH bonds, resulting in
an important role of OH dangling bonds in radiation-induced phenomena.
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Fig.1 - Particle size distribution and enrichment of

radioactive nuclides for an activated iron sample

RADIOACTIVE AEROSOLS FORMED BY HEATING ACTIVATED MEATLS CONTAINING
VARIOUS RADIOACTIVE NUCLIDES

Yuichi OKI, Masaharu NUMAJIRI, Takenori SUZUKI, Taichi Miura, Yukio KANDA, and Ken-
jiro KONDO. National Laboratory for High Energy Physics (KEK)

Radioactive metallic aerosols were produced by heating metal samples containing various radioactive
nuclides with an furnace, and their particle size and enrichment of their activity in the aerosols were
investigated. The metal samples were prepared by activation in a high energy proton synchrotron.
The particle size distribution showed lognormal patterns. In the iron sample, 6Sc showed different
size patterns from those of matrix elements and other radionuclides, and many kinds of radionuclides
were found to be enriched in the aerosols. ’
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1) Hashimoto etal, Radiat. Meas., 21, 209(1993). 2) idem., Anal Sci., 7, 687(1991). 3)
idem., Radiat. Measur., 23, 293(1994). 4) idem., ibid., 26, 233(1996).
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Fig. 1 Contour maps of thermoluminesence from central parts of Japanese twin
(quartz) crystal. The samples were iradiated with X-rays for 200 sec. (8.7 kGy).
(a)Al-distribution pattern from EPMA, (b) and (c) are 3-D spectra without and

with thermal annealing treatments for S0hr at 100 °C.
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CHANGES OF THERMCOLUMINESCENT PROPERTIES FROM QUARTZ CRYSTAL SLICES
ACCOVPANIED WITH THERMAL ANNEALING TREATMENTS

Tetsuo HASHIMOTO, Eiji TAKAHASHI

Faculty of Science, Niigata University

After-glow colour images (AGCI) and thermoluminescence (TL) from Japanese twin and
Madagascar quartz crystals have been photographed by a.common negative colour film after
artificial X-ray irradiation. From Japanese twin, the core part showed the luminescent colours
different from the outer part in every luminescence images. In the case of Madagascar quartz,
blue-coluration alone was observed with striped patterns in both AGCI and TI.CI. After annealing
treatments, all radiation-induced uminescence intensities are significantly denhanced, presumably
due to decrease of OH bons. Change from BTL into RTL was observed in quartz crystal
containing over several tenth ppm Al
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Fig.1 System Diagram of MSI Fig.2 (a) *Tc-Grayscale (MSI)

(b) *=Tc-Grayscale (BAS2000)
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MSIIEF — Z REEa L Pa—Z T AR D, »’é’%kﬁﬁﬁ"ﬂ‘é EMTE, REDFT—ZD
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Fig.3. Superimposed image (Rat) Fig.4. Superimposed image (Chromatogram)
(Gamma—ray and visual light) (Gamma-ray and visual light)
[3cik] |
1)Technical Manual of Astromed CCD Camera
2)Y. Okamoto:0Oral. Surg. Oral.Med. Oral.Pathol. Oral.Radiol. Endod., 80,115 (1995)

3)F. Ambe :RIKEN Rev, No. 4, p. 31(1994)

CREATING A NEW DESIGN SYSTEM USING A COOLED CCD CAMERA
Yoichi OKAMOTO, Shuichi ENOMOTO, Ryusuke HIRASHIMA®, Fumitoshi AMBE
The Institute of Physical and Chemical Research(RIKEN) and UNI-HITE Co. *
We design a new type of gamma camera called Multi Spectrum Imager (MSI). It has a
new function to capture many types of radiation and also visual light. And it has

excellent linearity and sensitivity.
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THE CORRELATION OF RECOIL COMPLEX FORMATION IN THE SOLID SYSTEM OF WATER-SOLUBLE
METALLOPORPHYRIN IGN ASSOCIATES WITH STRUCTURAL FACTORS

Hitoshi SHOJI

Department of Chemistry, University of Tsukuba

The complex formation in the nuclear recoil process in
The structural difference of the sample

has shown several types of tendencies.

above-mentioned systems

is discussed in searching the predominant factor of the phenomena.
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