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BABKROEILLEDIIHEE
L. 19705 4RLAREEIN 977" 59y
MWIMIR- 52605,
(2)"Be/??Na activity ratio

# A ®7'Be/??Na activity
ratioDFEHEBEZ ARSI,
£RADEEFWHECHT, Ty S0 cori e sunmr
ﬁt%ﬁﬁ%%*bto h#% Sgason
R2CRT. BEFEHOFHEK Fig.2. Seasonal varialion of ' Be/22 Na
HL, tOARERCLIDVEEE activity ratios at Fukui City
EBRELE., CORR, BLEOMOTHELRE, £ZHNOFHECERKRSTEE
EZhRDot. BHHTHRBMEN/A"Be/?Na activity ratiolXZHEB 27T, AHEE XS
2AYAATREL . HBEI ONTBENERSTAT S, "Be/??Na ratio(R) I, KD
ATCEINhB LT 5,
=Ps.Ba (l1—exp (—Ap.T:) ) exp (—AzT:)

Psna (l—exp (—AnaTs<) ) exp (—AwaT:)
ZZTC, PLMIHBEKERBIAERK (atons/nfs) . AIRBHBEH (/D). T.2T 32 Fh
REBEAKBETOHERM () THSD (i=Na,Be)o Pa,se/Ps.wa=1126% L /=, ratioid &
BRERACEFET S, T.=30B& 35L&, FELS5EDratio (7700~8500) iX100B TR DAL
BiErEREICHEMT S, —F. ROFHE (14300012 TH AR O LBAE W FHE I HE Y
TH, PREBTFCRFCEARENFLAL, KETHET S, Tokh., EHCIOREHS
DOEEBHPREIBEVPWMATIEZIONS, ENSLBEENMTTORBEEEER &
BROENELEDBOBEHHTCREA S NA-"Be/??Na activity ratiollZ2 b5,

14000 | (14313)

11000

Tges 22Na activity rat

(7740)

autumn winter

R,

Seasonal Variation in the Environmental Background Level of Cosmic Ray
Produced ?2Na

Hideki TOKUYAMA, Shuichi IGARASHI

Fukui Prefecture Environmental Radiation Research and Monitoring Center

22Na deposition of 0.42 Baqm 2y~' observed at Fukui City was lower than that
during the 1960s. This shows that environmental 2?Na from vweapons testing has
practically decayed at present. "Be/??Na activity ratios had the seasonal
variation. This means that air in the lower stratoshere has been a relatively
short time during autumn, whereas it has had a significantly longer stratosheric
history during spring and summer.
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[RUroir] RXRHOBEB(z7aVyVICHHE LRSS EEER. BKICEWRERE
BTLTL%, 202D, WS HOPDOHEEKBRARBHO N — -2 LTHATE
., Z05b, FHBMERKED Be(T1,2=53.28d) P ???Rn B EHEM TH % 2 °Pb
(T1,2=22.37)ik. YHBERETI2OCHEBEETCORNENBEZTH S,

bhbhik, '85F8H M 57Bed. '92F 12 » 52 PbO AT MEEBML TN, &
EREEOERBENMCOVWTRET 2L LB ERICET 2EE 2T, ¥,
"Bel 21PbIX AR DBEMNER > TWEDT, ZOBWHEEEICLYD LS ICRBE N
ZPERE LR,

[ER] BAKORINE. BHBEAZHEEMAEE LG LRI TiTFok, AF VLV AM
e E D, BAKILIZ5~1000 DK EZRELE. RERERBHKTHBL THE ME
IR L BERARREELUCRE TER) ANL AU THEL 2. YIRARIFIVO
FEWIX., "BeTIikHPGeE /2 iXGe(Li)FBEMEIE R, 21°Pbic IXLEPSZE A Wiz (155 7=
D 80~ 240ksecHl &) . _ :

(R EE] "Bek?'°PbR4 DEEI[Be/ 0 JICHEKE(m]ZFE LT, BTEI[By/n2]%
B, COBTEBy/M?]ZEKE(m] TR U, FHEEB/LIZEHLE, Bohk

TBed LU 21°PbD HEHBE OB 2R T (Fig.1), "Be. 21°PhilifE X 2 hE h0.2~3.2
Bq/Q . 0.06~0.3Ba/ L D#EHICHH. ERRKBEL 22EAMNA> Nz, "BekFHELD
Bobh, BHICEENPRPELI RS, ChEREEBASANEEICEALEEDICES
ZLEIXTVWS, 'POTCREFHOBELRE. BEQLZAPBICREDLRTVWEY,

"92FE11FLUBEDOREK I L ©7Be, 21CPHEBEEMM ALK TR L, LD REEIPSHEBEHD
HWEH TORBEROIMAINY —UBBHME N =(Fig.2), =E L. BEORH, &t
BicRkahrisashd, FEL LT, RBORBHNAEKERS LD, Tz 7ay L
EEOCRERVFEATRIL. RE2ECLEAR L HRNEDO TEARLDBEACKERE
BYB2LREBEILRB,

B AL TEX ABOZEEE%Table 1 WRL. 2ho®2HET S, "BeldE 2
LT T BB EE 3, 2'°Pbik M@K TR I RARDHITZERNALNRS,
ZNiZBe, POoOLZERHBEDEICHRTZLELITWSN, THBHE ) & TEX ) TOBEE
HE—ETR2YW, COZLRBENMGELTWARZ7Tu S NBKBETHSDICHEKEF
LTwaeEbh3B,

210ph D EB T, THREOHICE TN ZRaACHRTZ2hEABETIHLEND S,
TRX ) HBFO21POHASHET R L. RaEBIFED21°Pbik, £21°Phic & L TEALI6%. I
EALKIUTTCH -, CORBELTBNFOBENLNYOBENDPRWILERLT
wWatExIHN3,

WA, 32P, 3530 BHPWE R T, "Be/32P, 32P/353h 5D, REBEB L U HEEY
HHEBEHOBEEE2AATWS,
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Fig.2 Variations of concentration of 7Be and 2?'°Pb in each rain

Table 1  Some samples value in filtrate and residue [Bq/8 ]

93.7.03-7.05 "Be. 210pp
filtrate 0.27740.006 0.0254+0.002

residue 0.01110.002 0.0104+0.001
94.5.26-6.10 7Be 210pp

filtrate 1.700%0.009 0.162+0.003
residue 0.033%+0.006 0.024%0.003

error correspond to the counting error (1o )

Time variations of concentration of 7Be and 21°Pb in rain at Nagoya

Kyoko SOGA, Hirotaka ODA, Atsushi SHINOHARA, Michiaki FURUKAWA

Depertment of Chemistry, Faculty of Science, Nagoya University

Sadao KOJIMA Radiocisotope Research Center, Aichi Medical University
We have measured variations of deposition rate of a cosmogenic nuclide 7Be and a
radon daughter 2'°Pb since Aug. 1985 at Nagoya (35°N, 137°E).  Monthly average
concentrations of both nuclides showed low values in summer, and those of "Be ‘

increaced somewhat in spring. However we cannot yet say anything difinite
about the seasonal variation of 2'°Pb concentration.
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kot 28, KABTOMBAFT VL2 BETCHREILS EETAHER*HILLE
KHE LY, ELIWALO@EK, #Kk, @IKRASAFILORBENBOLI EZALN
T3, XFETIE, ELAHFOHWK, ELILEBLIS DB REKBEELETHHNKBZEDEK
RIKFDONF I LEMEFRIB/ FHTFREEIWICIOBE L, NFI T LOBE
ftathfEiz Ta—TL L, RRKOBEH, ERERZECO>VWTAMREZBLZELZHEHEL -,
(E8R] BIBROLDOLEFEREFEZER KL EFWIT o7, REK500-1000n] LB
EMzpH%E4-5 Lz, X0y ) =)0, 1% %10z, 10582 < EAK,
S0ngDERREZBRESIEIOTEIIFA L, EERE O - BEZL, aZT LR F
VYEIZHESE LBHERME Lz, YEKRFERTFHHEFOTRIGA-TEF DK ZXE TI08

B, BOROALEE. CeREBICIAI0BHMO r BUMEE T o7, FAL T H
ERIGWET 'V, 7)°2V (EEA.3.759) THD. 1434keVOXBY -2 2 i & Lz,

[FEREEE] Bon-flegRidTable 1iIZ, Bk ED—F%EFigure 1 IR LT=,

Table 1. Vanadium Concentrations in Natural Water (ppb)

ok Bk H BE ok i kB BE

% 7k BN R 6.12.1995 11.5 0.1
BI%oiE  6.22.1994 51.1 +0.4 ‘

BEAG  4.26.1994 48.0 +0.3 Wbl 4.27.1994  5.50 £0.05
J&E D < 4.26.1994 56.0 +0.4 iz 11, 2.1994  4.83 £0.05
{11 7K] W3 11, 2.1994  5.07 £0.05
) A 6.26.1995 33.1 0.3 b4 11, 2.1994  4.90 £0.06
H)l B 6.26.1995 38.1 +0.3 (ish#l5 110 2.1994 4,94 +0.06
)l C 6.12.1995 30.9 0.3 Wieh 6 11. 2.1994  4.94 £0.05
FEEE)I D 6.12.1995  5.36=%0.06 Wieh 7 11, 2.1994  5.63 £0.06
) E 6.12.1995 39.5 +0.4 WsR#A8 11, 2.1994  5.34 +0.086
WHWNIF 6.12.1995 20.6 *0.2 s #9 11, 2.1994  5.78 £0.07
) G 6.12.1995  29.4 +0.3 W10 11, 2.1994  5.36 +0.05
) H 6.12.1995 29.8 +0.3 WO#1 4.27.1994  1.76 £0.02
KB T 6.12.1995  2.67+0.04 WOM2 120 7.1994 177 +0.02
BN g 6.12.1995 19.4 +0.2 WO 12, 7.1994 1.75 £0.02
EEN K 6.26.1995  6.05x0.06 EO#4 12, 7.1994  1.86 £0.03
AN L 6.12.1995  5.79=%0.07 WOM5 12, 7.1994  1.89 +0.03
B M 6.12.1995 16.6 +0.1 MO#Ee 12, 7.1994 2.33 +0.03
BF N 6.12.1995  1.69%0.02 WOMT 12, 7.1994  1.71 £0.02
IO 6.12.1995 19.0 +0.2 EO#S 12, 7.1994  1.85 £0.03
wFE P 6.12.1995  1.41+0.03 WO#9 12, 7.1994  2.22 £0.04
#ENQ 6.12.1995 11.6 =+0.1 OO0 12, 7.1994  1.49 +0.02
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FOWLL 12, 7.1994 1.47%0.02 FEAERE3  3.15.1995 0.78=x0. 02
Mo#Eg12 12, 7.1994 2.0240.03 R4 3.15.1995 0.79=x0. 01
a1 4.26.1994 3.98+0.03 FEEHI5  3.15.1995 1.61£0. 01
2 4.26.1994 4.22%0.04 FEERE  6.12.1995 1.27£0.02
a3 11. 2.1994 4.03%0.05 AT 6.12.1995 1.25+0.02
P4 11. 2.1994 4.21x0.05 RS 6.12.1995 1.05%0. 01
P 7585 11. 2.1994 4.21x0.05 AL 4.26.1994 0.71%0. 01
Pa 46 3.15.1995 4.07x0. 04 AIHE2  3.15.1995 0.58+0.01
ik 3. 15.1995 2.71x0.04 AWEBS 3. 15,1995 0.65+0. 01
FEE# L 4.26.1994 2.1020.02 AHEH4  3.15.1995 0.70x0. 0t
FAE#2 3.15.1995 0.79+0.02 AHE#I6  3.15.1995 0.56£0. 02

AAFE#T  3.15.1995 0.56%0. 01

ELIEALORRBRKPDNFTI T LABER
KEOHOBBICHNTELL BV, Zh
BEREEOEE., LHLHTRE O
KEBNF VI ADBEHELSREETHS L5
xoNb, BIRELILE,S>OBKE
KB ETHH. LB (BJA, B, C)
BIUARRBOAF VI LBEERLT
WB. TRIEHLT, Tk GEEND, X cjﬂe
BT 7 X) CIRESMEVEERLTH
B, BLABOBMKEILBED S DA
MHEIML 225, A—#NTIEERne $
WO F YT ABEERLTO S, #
MOBEOEEAE LS, BTk, HK, @
MKk EDHEEDRBNERBLTHWEHD
LEZLND, AMOIBOBEMZH (&K

W, FBEM, mE) B—HExThsid aA s
EbNTVAYE, SEMEININNFTIY A ‘
LBEI=HOBKOBREIZ OV TODIEHR Figure 1. Sampling Locations
TRHFETEHIEEND S,

D #HE—. KT—B, FRERE, BKER., o#tExE 43, 919 (1994)

STUDY OF NATURAL-WATER MIGRATION AROUND MT.FUJI USING VANADIUM CONTENTS

DETERMINED BY NAA AS A PROBE

Yoichi SAKAI, Satoshi KOSHIMIZU, Kazumasa OHSHITA and Kenji TOMURA,

Daido Institute of Technology, Institute for Atomic Energy, Rikkyo University
Vanadium was determined by preconcentrational neutron activation analysis for

the natural-water samples such as ground water, river water and lake water

collected at the many locations around Mt. Fuji. The aim of the present work is

to reveal the migration of natural water. The geochemical origin and behavior of

vanadium were also discussed. )
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and water content. ground water using by direct determination

method and IM-fontactoscope.

SCHR
(LB IEZ Radioisotopes, 13, 362 (1964)
QLRI (GT) [ IBRBITH4E,13,1),171978)

STUDIES ON THE MEASUREMENT OF RADON CONCENTRATION IN WATER
Atsushi OHNO, Hiroe YOSHIOKA and Kunihiko HASEGAWA, Radiochemistry
Research Laboratory, Faculty of Science, Shizuoka University

Radon concentration in water was measured by direct determination using liquid
scintillation counter. This method is very simple treatment by comparison with conven-
tional method. The radon of ground water in Shizuoka Prefecture was determined by
bote this method and IM-fontactoscope.
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1) £ DL G.H. Bolt, M.G.M. Bruggenwert & &Rz —

2) D.C. Whitehead; Environmental International, Vol. 10 (1984), pp. 321
3) K.H. Lieser and TH. Steinkopff; Radichimica Acta 46 (1989), 49
4) R. Seki, K. Endo and N. Ikeda; J. Environ. Radioactivity 6 (1988), 213

The behavior of iodine in surface soils
Hiromi TORIMARU, Riki SEKI and Ryuichi IKEDA
. Department of Chemistry, Univ. of Tsukuba

The behavior of iodine in surface soils has been investigated. We carried out
the batch experiment using sterilized and untreated soils. It has been observed from
the experiment that the sorption of iodide in soils was correlated with the numbers of
microorganisms. To investigate the relation between the activity of microorganisms
and the behavior of iodide and iodate, the chemical spieces of iodine after incubation has
been studied with batch method.
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k& LT, ARSI F B TL(BTL) 78 % % 73 3 Madagascar £k fi O Z-Cut# Ji
RV, XREHEAGH 7 —FABIB(AGC), TLH 7 —FHEBB(TLCD T >7z,
FreWh LOTLCIOANRE — > Z LIFIMRAR AT MAIERTTW. HIranfiL,
FRERIZODOWTXERESHRE A TL X TTLY v —h — 72170, MEREN %
FATe, EIEERNRIFIRE 1T 5 72 DIZER VSR LUSL S LAY Y FiREE (Fractional Glow
Curve Analysis Method)IZ K W BFOHifE S TWD T v 7D X TH 5 rEfkibo x
NE—k R oTc. ERBUIEE TV, BEIREIERM b R F— DAL R~ T,
X BICTL IS PRI S M %5k 3N 30 2 JH W T M-I 2T 12 & 0 Al e it
itz

(5 3R &2%2]

KEFER LDAGCL, TLCL & bity—25 2R S 3, M LI FH0et %
ARLTEY. ZOMEIZEPMAZIC L DR HBARIE M S EAOHBEMEERFA L T
WizP, L LA, Fl—AlJRE COTLIE S S8 Y, £/2BTLBAK— L v
Z —IRE(ESR) L iHE EOMBE AT HHEHT DWW TIE. AIRHIYI O B> B T E 23
REETH o7z, MIE. FEHH EHRNARARS MAMIE L 25, TLREEOTH W
AL OOH B ORI <. B TLIEE DI IRALOOHBE O IUT TN & 5
mAELNTz, ZDZ X, X 7Y PRy ROOHD D Widsa TR o kdiskDOH
FEPRE IS B AR AR I KELL b o TV Z L2 RR LTS, BfEnLZ 5
AR O BEE = 2N — T LIzH ARSI S L, B oBEBL2ENM LI
HEEZTWDS, ZRHOBAE, Feg iz AT X 512 LicndFho/N HBTLIE
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BEENRDABEORIMZE DBRVEEL THWDZ L THEMITHND, Fig2nk i
JASE & & DIZBTLIZIZIER T 525, ABIE DN G BB WERBRISEEZ LT
Too FEe. yRIBH LEBEOS v —h— Tk, XD v ——7 L BRBHRR - T
Foh, RIPHLOESICEABTLOERLERKIRL TS LEX bz, BYLHIKIZE
I ATLEEIC W TIZE FHlZETh Th B,

12 12
] 7/ M 10sec 1
10 / ® 20scc 10 A
< A 30sec < ]
O 4 40sec X ] Al =38ppm .-
5 B 0.+
8 67 - O 50sec 8 67 +*
g 4] a4 oy
o g m o] .- L
2-] A 2] Al = 152ppm
1" - bl i]
] / o--
i . JR e .
O—M O—W%Fﬁ%-mﬁ'
0 50 100 150 200 250 0 10 20 30 40 50
Al content (ppm, Irradiated time (sec)
Fig. 1 ¥/ ANNVEKGEROAIRE L BTL Fig.2 < ¥ HA7ViEKSER OB EISETHR
References

1) Hashimoto et al., Nucl. Tracks Radiat. Measur. 21, 209(1993).
2) Hashimoto et al., Radiat. Measur. 23, 293(1994).

TL-CHANGES OF NATURAL QUARTZ AFFECTED BY THERMAL ANNEALING
TREATMENT :

TetsuokHASHIMOTO, Masayoshi KONISHI and Tomohiro KANETA,
Faculty of Science, Niigata University.

Quartz slice samples show inhomogeneous emission patterns of TL and AG, oppositely
to negative correlation to Al-impurity concentrations. In addition to this negative relationshbip
between BTL and Al, there is no cléar correlation between Al center intensities (ESR) and
Al-concentrations in quartzes, in addition to different BTL strength at the same Al—concentratiohs.
On the basis of these situations, the BTL response against absorbed dose were.studiled as a
function of Al-concentration. IR spectrum intensities due to OH were found to offer inverse
relationship against BTL, in contrast to linear relation of Al-concentrations. It was clearly
observed that the high concentrations of OH (OH dangling bond or molecular H,0) brought on
the poorer BTL-dose response.
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2P07 BRGNS A T 1 & FIU 7 EIEI A b DBV I F v v A
BiEowT -
CFiBK - ) OMA Tk, MHE K

LUz

HEMRB Y 5DV I 2 v A (Thermoluminescence. LA TFTL &) 12885
BORMM R EITHRT LB RAFERAE TS, TLREAREREATHIREELL T,
HEERRPUEDOTHMYITR, RUBEREROBTREPUThRTIM» 6D a RHKETF L H
MDA T 2NBBECRENEZ LN, IThb, AAEHD> YV ViR
B, BRI ZAVICELP U 2EAEHZED L RTUIV)RThAV) & BRI E L 20, =
o ORMREBIZREOUPThRIDFREEIC L 2 NEBEBEASE L UTRABHETLOERK &
BB, —H., YNIAVIIEENIU2LBIREREAIELVOESITAD, BRSLICHETH
KAASOBRERVAET 43V NSy I EREIEMTONTNS, INaVRTEE L
TLERE 74V a v hN SV IERDIOAF v 25 BOBEICEE, B4DINVayv
HFPOLDTLERE TS -OTLHEREDEBRE/AZ2RATVS,. -

SENFT NV A VR TN DOTLOREBEIR R HELZ LIk, TR, BHLETLENE
DZWTCTLANRY bV (FEE-FREBE -TLEE) OF VT4 V44X AENTEERIPDA
(Intensified Photodiode Array ) S WHIE I AT LA #EAL?, £EI NI VOBMMHEIZE T<
TLRMHEE LR E LI, YNV VESETFONTHEBICLDITLOEE AN,

2. EEHIE
EMORLZZ3IEOIVINIVY R
BB 2 KEEGRE., 5502 TIT&Y
KIE%* 75X, NaOH, HCITT Y F
T ITWV, ZD%. ¥voTy T
LINaIvDAREREBEL A,

T3 RIFIETOOC LA L DRE % 220
BEE R CMERRE (304~ 100k
) THEULE 1T o k. ©Co viIE
(REBE FIFERAT) 0LV —ERIX
#RE (7.6kGy) AL, ¥920mg%f

FUTPDAR XS RME LT, L L T s oo ok oo 750
F/. YNIAVHODAL U, ThOEER I wave length (nm)
hEFREHME R EE AV T2 /2,
BIZAIDERIZY A>Tl Yoy
v kU w7 2K & UTDSiN28Sin,p)28Al RISHHET S DT, KURDERHISALIZEY
O, GRE (Th-Pm)k IV, FERBEMTIC &3 BEHEA T 21T 5727,

TL intensity (arb. unit)

o adlegabapaba e boaglaarbyasl

E]. TN R FEE (EncabbagE) OTLFENRLART MV
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3.ERRUELE :

INWAVEBIPODFERART MIVEBEL LA, BIIRT LD BB THETRICHET
LERANRYT NV H RS EIRITIBLOFENARY MV EICERBRETEEINA, ThbHD
FHBE L, VN AVHORFMEDAR LS. VI VEBOBLIESIE (MIARE, N
KM, WMEERESE) Lo TH EFATLEAZHEDOEUNELTHWEI eDbhok, Z0ER
THEBULMEDERORLEVIVIVERBODAL U, ThEE 2 RIZRT,

FIFOIRIEIZ H B L EX LMD FASHTLIME (£ H%K) IXEneabba>Curz>RichardD JE
22> TH 1Y), 12.4kGy v H U B8 2 5 DOFF ETLIEE I Curz>Eneabba>Richard DJE % 7R
LTz, TNHDRERENS, MEHRIZHT 2 MAMES L OVEBRICH T 2 TLEESHIL, Yo
VHTO a BEHROTHBICIIBEVP RS INVIVDOTLENRE B ELEXTNS
ZEMRBEI NS, ‘

INODOTLRMEZE 2. VIV OBMEHIZIZOWTE AN, TORE, BUEIZHED
500~550 nm $EE T o KBHEBEOEIE & A5 N5 TLEE OBMAEE X -,

£ U3 VKR FHORMYE B (ppm)

#AFt%  Eneabba(Australia), Curz(Brazil), Richard(South Africa)

Al 246 3922 384
U 812 344 144
Th 136 206 2580

DN BA, TCHYHE, 62, 584(1993). 2) Hashimoto et al., Radiat. Measur., 23, 293(1994).
3) Hashimoto et al., 41,618(1992).

THERMOLUMINESCENCE PROPERTIES FROM WHITE MINERALS USING INTENSIFIED
PHOTODIODE ARRAY PHOTOMETRIC SYSTEM
Tetsuo HASHIMOTO and Masahiro HOTEIDA, Faculty of Science, Niigata University .

Three kinds of zircon sands, derived from different origins, were subjected to the property changes
of thermoluminescence (TL) using intensified photodiode array spectrophotometric system for the
extremely weak TL-intensity. Naturally accumulated TLs, presumably giving each saturated value, were
closely correlated to the impurity quantities, especially involving radioactive decay sries. On the other
hand, the TL-sensitivities were inversely proportional to the radioactive impurities; this means alpha-recoil
damages brought on decrease of luminescent centers in the crystals. The annealing treatments caused the
recovery of TL-sensitivity.
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OP0O8  40-90MeVHIRIT B 57T 3 V¥ — P FAL UM TR OWE U1

CRARIRE, ALK 4 7 vl JAP) O4+T&M. REH—. TEMES.
RHEME, WK MBERT, FHEFE, BEDE, PEE

1. I
Bws—%y MMEIFAVEF-TENTFVPAN TIBERE T5EEL RN TFRSPPHETF T
b3, PHTFEEBNOKE LIS, IEFREHEGH LR BEER AR TH ). BAHEEE
DEBREBVTH TP BT IR EELFS 2T 5, FHRLFEWHE - BEWEMOHE(E
AeBnTh PRTFRESEECTH 5, PUTICL 2 BT O LR MERI . MRS
DRBHEHE . REEEYOMSHMEOFMA B %) DI BELRT— 5 Thod L bz, Bt
AL FIHA L THEFERE, ARZ FVEAIET A27-0D0ERKT—7TLD 5,

IEBR LS DREBRPZRFHER 2 TR, PRETFIAVF —EERARZ PV EED,
200MeVEL ETHEPHTFIC L 2ERISERIEB T ORICHEE CALTE L EEX LN DT,
200MeVEA T TOMEHME 7 — 4 2B 5 LB L 25 (- BRKERED O A NVF—H
BCRKTH D) o 20MeVELE Tk 2 BEPHF4B2 2 L PREER 2D, 20MeVHLET D
YR BUGHT TR O M EBE A7 <, BHT40 MeVELETOBIENFIE L A EFRE L2V, BFE
e ¥ T BRAT R # FIUH + A AEEIE. 40-90MeV T O EHMEER T — & 0BG * B ¥
LTHBh, cTtiRehITCiBEsNlT—2F (preliminary data) DWW THET 5,

2. ER ,

EEI, pLIBAPETREEE 25 0 bl FREE TR — SR MBS L. SR
BrREET 2 MBI E TV T T o 720 BERBRPRTRERAVF Y A5 — 7y b4 5400cm
O (Y A—F—DEEF s O T, REAVF K 2-THREOEEA L&A L.
FERERET U7zo 120 0 B RFRRBET & 12-2405 ) 0 REEH R % & — 047V . GeEAMILZR 1T
EBYRBEIEIC & o THAEEME CREEEEMUA) L EESEE HsmsmiL) %
EFE L&, PUFHIIIEFE /DS v (3-4x10°n/em’sec/uA) D T Hg—H10gn %2 Y K &L H 4 X D
REEHV/, E—AFHOF[IEEL, —F T L OREBRECKEEZHV T2 72,

INRET, PHEFE—7 TR VF—T41, 46, 55. 64, 84 MeVIC BT L BBETEERRE TR o 72,

3. IR LEE ’ '

pLiFHF O LA NF -2~y MV, B IV F —ERICERES 2B, FOE5LRIEL
THSICHER 2 EET 5, CRITRBONTFHRERER G6MVTOERT— 7 UHER
B Thbh, REBITIZ4L, 55, 64, 84 MeVD A EBRA B L72F — 2 %257T) ohrb
PBi(n,xn)”*Bi. 2C(n,2m)*C. *Cn,x)Be. ZAlnx)’NaDEZFLIHICDWTHEET 5, Wb f
BFEeE_y L L TEETHS, ,

PBi(nxn) > BiE  : 14-70MeV DR IZ7-8MeVA T v 7RO L& WEXHE > TB Y, A%
HIEOF-BEAIL36 7 532FETH S (Table 1.)o AERFREO I H v B EkeVEL LITHHED &
Vb OBFIET O THUELS MED Lo Fig LIKERERT (BREFRLTORVAFT—L O
HATHIEITKE ) o ENDEB-VI? (AliceF) ORHEL L C—BHLTH Y. T ORIEHISMeV
PlodiEsa~y bvllEiie LTHATEREBLEB

“C2m)"C, "Cnx)BeSUE  : C(n,2n)" CRIET340-60MeVILIRDIEVE =27 L2 o TH Y
80-900MeVT b Wi XD T LI T A5 25 A VIE—EMTH b, “Chx)BeTikALNH D
spallation¥ 4 7O L Lo TVDE LI TH B,
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 ZAInX)?NaUiE - 40MeVAT IR ICHI20mb DA IR OB K 2375 . AR Rt R o,
7272 Alice FOFEMEIL ¥ — 7 WA 2 40mb & FEI L TV 5 O THITMEICR KE R THFH 5,
ZEHL 1) T. Nakamura et al., Proc. of the 8th Int'l Conf., on Radiation Shielding(Arlington, U.S.A.,
Apr.1994) p. 264. 2) ENDF/B-VI, NNDC, BNL(1993)
101

B Bi(n,2n),BNL

+  Bi(n3n),BNL
=== {(n,2n},ENDF/VI

s (1,30),ENDEF/VI
(n,4n),ENDF/VI
=== (n,5n),ENDF/VI
(0,6n),ENDF/VI
. === (n,7n)},ENDF/V]
3 (n,8n),ENDF/VI
T f 7 = = (n,9n),ENDF/VI

10°

-

il

10° 1

10°2

Bi(n,xn) cross section, b

(n,10n),ENDF/VI
(n,4n),INS,TTARA
(n,5n),INS,TIARA

(n,6n),TIARA
(n,7n),TIARA
. (n,8n),TTARA

3

1
i
-1
N
50 60

10°

40 70 80 90 100

neutron energy, MeV

Fig.1. Preliminary results for the Bi(n,xn)"**Bi reactions, The errors are not indicated in the figure.
100 —— T T v T T

Table 1. Half-lives of the product C-11 & Be-7 from carbon

and threshold energies of the

™Bi(n,xn)"*"Bi reactions 2 Y

Halflife | Threshold(MeV) : } ol

2°9Bl(n,3n)-"?f 322y 14.42 ] § i r . ,:-"i """ .{
2®Bi(n,4n)"Bi 6.243d 22.56 2 ] ) " 4 .
—;&E{(;,-S;) *Bi 1531d| 2963 g : ‘ a  C-11,INS(rel. 1)
ETIC TP e ¥ i
- § i X C-11,Anders(81)
™Bi(n,7n)™Bi | 11.76h| 4531 L, L e vy
™Bingn)™Bi | 1.67h| 5398 AR A
MBl(ngntl 177h ....... 6 173 _______ Fig.2. Experimental cross sections of *C(n,2n)"'C and
“Bi(n,10n)™Bi |  36.4m 70.79 C(n,x)’Be reactions. (preliminary)

MEASUREMENTS OF NEUTRON-INDUCED CROSS SECTIONS IN THE ENERGIES OF 40-90 MeV
I ' |
Mineo IMAMURA, Sei-ichi SHIBATA, Noriaki NAKAO, Tokushi SHIBATA, Enju KIM Atuko Konno',
Takashi NAKAMURA', Susumu TANAKA?, Hiroshi NAKAJIMA®

Inst.for Nuclear Study, Univ. Cyclotron Radioisotope Center, Tohoku Univ.";
JAERI-TAKASAKT; JAERI-TOKAF

Neutron-induced activation cross sections have been measured at energies of 41, 46, 55, 64 and 84 MeV using

of Tokyo;

the p-Li quasi-monoenergetic neutrons at JAERI-Takasaki. Preliminary results are reported for the
*Bi(n,xn)”>*Bi, C(n,2n)"'C. "C(n,x)Beand “Al(n,x)”Na reactions.
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2P09 Pl 2 AF—EERICH 17BN+ SHo R, CAr+""Pr ROEA + VKIS

(R Ol ME-#UNHE -FHE BH-BH £
(Ep)  RARFER ;
(BRE) HEFF « NBTH - SRE - BE B - 5)1%KH

HE] Eru, PRIz AAF-HEOEA F v KIb, HFictoHTRse, RELBERIG
DOBEEBBICEE LTHREfTA>TE k. TRETI Ar + "Pr %, MN + Ho £
& T Thick-Target-Thick-Catcher ECER % T > T&E &, TNFNDORLCBNT
¥ — ABHE OEBEBT (LMT) OfE%RD % & &5, Leray) 0%t » b 0 F 3500
biv, AR FEFERRONE, ¥ coFRor: 2@, AHBTFARCELALE
EREABES LTI LELILNEHE, ThbE X O ICFHMCTERS 2D, “N + Ho &
LT AFHTRAALF—  35MeV/nucleon, 70 MeV /nucleon CHEDHER Y Th - o
[E8] EBRGEHFY 794 7ntry Eb a—2Tffok, Figl K RLAD X 5 KA
K4 5—#8% vy Fv— (14.3 pm - 100 pm) B> 2 MAEROT 7 Y ABlF = v i—%
- XOBEEOFHREBEL, 2—% v b2 ¥ —aBCx LT 27.3 “EIF < 2 RREEHL
Yoo 2—=7 v Py 30 pg/em’ DA —F Ny F T CAAI Y AEBEYBREEE ST
Bl Ak #TNFNOE—Y v VOEZBFIAS T FAF— 535 MeV/nucleon'OJ%%'Cki 0.10
mg/cm?, 70 MeV /nucleon DEEBRTIZ 0.26 mg/cm?>TH 5%, BHEF vy F+ —2HEC
SLTTHELCT Ge ¥ EBRBHBL I E7BAR7 F a2 Y %#fTw», BOB 2— FZHn
TENZEND * vy F +— OERBERBZ KD 2,

RELER] LERHEHE»LENEFNOBBLOWCOBESHEBLOLEY, ZoH
T Fig2 K A= 2 A ¥ — 35 MeV/nucleon DEED'Fr c owCcoBESHF2—F L L
TRYTo BoQOENTERIETELR L H#RIE Monte Carlo Simulation(100000 4 < b, B
ERESEDT -2 o> nTHEEINT V5, ) CX 35 EETH 5. ERBZLME
RISOBCHET, BTFRD 5 —FEOIF ALY —TEHFMCHE I NS LIRE L LHEHE
THb, ¥R BREEEO Y —LFAORERTLEME L R 1/10 0EE O EHR
THd, CNOLOHE LY, COAFTALT—CHEBHEBTELLZ VDI tBDH
%, BETRBOBEOSTL, AT RAALF —T0 MeV/nucleon DGR d & h¢ CTHET 3,

References
1. S. Leray, J. Phys. C4, 275 (1986).
9. K. Mukai et al., OULNS. Ann. Rept. p.114-115 (1993).

3. K. Mukai et al., The 38th Symposmm on Radiochemistry Abstracts of Papers p.37-p.38,
Shizuoka (1994)

4. K. Mukai et al., OUNLS. Ann. Rept. p.109-110 (1994).
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Tig.l: The cylindrical chamber for the an- Fig.2: The angular distribution of **Er for
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HEAVY-ION REACTIONS FOR THE “N+!Ho AND THE “°Ar4 “'Pr SYS-

TEMS AT INTERMEDIATE ENERGIES

Do
o
o

<o
<o

Kazuhiko MUKAI Akihiko YOKOYAMA, Tadashi SAITO, Hiroshi BABA,

Faculty of Science, Osaka University
Yoshitaka OHKUBO,

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

Shigetoshi KIRYU, Chihiro MURATA, Toshiharu MUROYAMA Atsushi SHINOHARA,

Michiaki FURUKAWA,
Faculty of Science, Nagoya University

We have studied the complete and incomplete fusion reactions for a wide variety of

projectile-target combinations and beam energies.

mentum transferred (LMT) from projectile to target are affected by the entrance channel
contrary to Leray’s systematics. We measured the angular distributions of the products for
the 35, 70 MeV /nucleon *N-+'%*Ho systems in order to investigate the incomplete fusion
mechanism in detail. The measured cross section values are compared with the calculation
by a Monte Carlo simulation to deduce the incompleteness of the concerned reaction.

—168—

It was found that the longitudinal mo-

Ho:
- '_(‘)tL:—O———|
| it | —‘
60 120: ~ 180
0 1. (deg.)



P10  PUBTHREEAROBET X A¥—kH

(kg OBILUBAE - BRERA - B £ - FHR— - H &AM -
HEE—
(FpF) FHEMEA - )k~ - BEHE - XER—EB

S]] BEIAAF—#10 b 20MeV 2B C—HBEE WA D L ESET B,
BHREEAULHBTHETESER OBHREOSE L i LA CEEREEAR S, bhbhidC
OEHOEB Y., B ICGRADRAENTHL L wHIELTHE S ¥FHHEEOLT, 2AD
BBCBC 3 e RERLCELY, BEZAAX-BSHHCELONSFRE VAL, ¥
S5 v.938 #BFCHELASSOBSE L O>T T CEENT. BREOROEIEL LT
COBBYFARCTE ko SHBRHACH A 2y F ZAWCEBBEC 3 fHEOREZ AL
F— BB OWTH L FARLOTHRET 5,

[EB] 7ArIBLKEELAYIvZ—Y v b (Wlmg/cn’E) b LLBEBY T v 2 E
HELZDD B~ mg/cm’E) 22 =7 v 2 e LT, BRX v FanvF 7o 7NER»»
DBFE—LCEBHEH L, E—LDIRAF—&, F—%F vy rHLTHEz R AF—-2 LT
13.9,14.8, 179 MeV LA B X S KB L ko X—% v V& FR Y zy FFz v "—DH
CHRBL, R Lo TRUEELABSBEE 2T A =y FCTHEL, Yy F2REFT L
hWhF— T oEeis Y r<=v 2BEBEHBCRAET Lk Y, FRY 1 PERED
BE»OEEREOI 0 cREERT LA TEL, 200, ERB IV F— X #Fo
B O VTR, EEOHRRAVCHELTVBDT, T TREKT 5,

BREEE] FRVxy MEXEBIC XIWEDRL, BEERO I LBTELTRC
DNTRE—ELAD, BT AALF—TOFHER 69.044.0% (13.9 MeV), 55.0+3.5%
(14.8 MeV), 22.242.8% (17.9 MeV) TH oo THOLDT — X 5 bRKD b LHERDO—HI
LT, FEzRAF— 148MeV CHIE I NABROHOEL., DRADEEBRICHLT
Figlt7my Lo COME Y, DEOBRD2BEOF —20E02EFXALNZ 5K
HHAREBRRIEKGHR AT LB 5, CORROWTRMMOBEZALF —LCDONVT P
FUEHETH oo £ CCREDTHOBOVEEL Hx 2 A F—TCRDT Table 1 LRT, T

2. ' T T ' T T Fig.l. Charge dispersion
]  widths deduced by the least

U-238 + p (Ex=14.8 MeV
+ p (Ex eV) squares fit of observed par-

tial cumulative and inde-

© 1.f E % 4 pendent yields of three or
I - % 1 more isobars for 14 mass

chains at 14.8 MeV exci-

tation plotted versus mass

. ; number. The solid line gives

1 1 1
‘80' 100 120 140 160 the weighted mean being
A 0.70::0.04.
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DEH» b, 13.9MeV U 14.8MeV Dz kA Table 1. Weighted mean widths o of charge
¥-CRBFHETHEXSHEcBRIE LT dispersion at the excitation energies studied.
B IEY) (0=0.6~0.7) IKif\, BBz L
X~ 17.9MeV TREA * v HEEIEE D

BUHBITE A F - ORBB TR bR Fxciation Buergy ¢
B1E) (0=1.05) IGEWBEEL 5T L2 9 Ve 0.69:£0.02
14.8 MeV 0.704-0.04

broko TOMERIE. BAHOKEHEREEH
CETZLLTCERSETCOEEREEIRTS
bOTHY, TOBBORECL I RAF X
14.8 25 17.9MeV O Lt E 2 b %,
Zofhic, BECREIBEL ORELER
X UKD bW AP TFELERE OFHEOE
WICDOWTHRT B TFETH %0

17.9 MeV 1.0140.05
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EXCITATION ENERGY DEPENDENCE OF PROTON-INDUCED FISSION
OF 238U
Akihiko YOKOYAMA, Naruto TAKAHASHI, Hiroshi BABA, Ryoichi KASUGA, Takakazu
INOUE, Koichi TAKAMIYA,
Faculty of Science, Osaka University
Kazuaki TSUKADA, Yuichi HATSUKAWA, Nobuo SHINOHARA, Yuichiro NAGAME,
Department of Radioisotopes, Japan Atomic Energy Research Institute

Fission characteristics of actinide nuclei at low excitation energies such as spontaneous
and thermal-neutron-induced fissions differ from those at the excitation energies more than
20 MeV. In order to investigate how the transition of fission mechanism occurs, we measured
charge dispersion of fission products at exciation energies of 13.9, 14.8, and 17.9 MeV for the
proton-induced fission of 2*¥U by using a gas-jet transport system and an off-line Ge v-ray
spectrometer. It was found that the dispersion widths at 13.9 and 14.8 MeV are 0.694-0.02
and 0.70+£0.04, respectively. On the other hand, the width at 17.9 MeV is 1.014+0.05. Our

result suggests that the fission mechanism changes sharply in a narrow energy range.
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2P11 a FEBICHE D FIBES OBRE (1)

RAERBEN O A# &, &EFIT. FAREE.
T, SEAMBERA

[Zrwic]

HMERNTFI»EVHE 2205 L EBRELRE TSI L, FIEBEHHRELTELLS
NTW3, T/, UEBTHRE»ZE2 -84 CRESESTIC L Y RS S T 32 L
F-BRWEBRNTOMEED2FICHAT S, pHEL &) HEEFIETOEE
DHRETFDH1/1800TH 2 EhLEEl ST, IR EINTELHEETHZ, B
FUNCHEFED I —u VB L 2 BEHELOERCOHIEEN 2HBEL L& T2
RAR L ENTWED, ECop™ 2 EORIBIKEON TWD, HFOHEES 13
FOEEDPRENZ EHPOHFOIEEHN /NS D201, HIENEFT OREHERRE
FIHRTIEEIAS ), EBRHICBB S NLHRERIZ LA LHRE 2V, T4 i
e BN TH 2¥CnZ A WT o A7 — O VI TILE S N5 L& &1 GIEHEE 5258
ENBEPEI D a-y ABHBOERYRA T OTHET 5, T72, FEE, YAnD o« B
B SIBESIC oW THE L7225, A ™ Cm & MAmDE R % WERRE 2 L7 v,
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1) C.C. Trail et al., Phys. Rev C21, 2131(1980).

2 ) P.M.S. Lesser, et al., Phys. Rev. Lett., 48, 308(1982).
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SEARCH FOR BREMSSTRAHLUNG EMISSION WITH « -DECAY (II)
Tsutomu OHTSUKI, Hideyuki YUKI, Yuka AOKI, Hirohito YAMAZAKI, Jirota KASAGI,
Laboratory of Nuclear Science, Tohoku University
Bremsstrahlung emission probability with ¢ -decay of heavy nuclei was investigated by means
of a -y coincidence. The upper limit of bremsstrahlung emission was obtained as a function of the
photon energy. The results will be compared with a classical electrodynamic model.
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Fig.1 Schematic layout of AMS system at University of Tokyo

AMS WITH THE NEW TANDEM ACCELERATOR AT THE UNIVERSITY OF TOKYO
Hisao NAGALI, College of Humanities and Sciences, Nihon University, Mineo IMAMURA, Seiichi
SHIBATA, Institute for Nuclear Study, University of Tokyo, Kunio YOSHIDA, University Museum,
University of Tokyo, Takayuki KOBAYASHI, Faculty of Science, Kitasato University, Masashi,
TANIKAWA, Faculty of Science, University of Tokyo, Satoshi HATORI, Chuichiro NAKANO,
Koichi KOBAYASHI, Research Center for Nuclear Science and Technology, University of Tokyo

A new 5 MV tandem accelerator (SUD ; NEC, USA) has been installed at the Research
Center for Nuclear Science and Technology, University of Tokyo. We started the development
program for AMS measurements of long-lived cosmogenic nuclides *“Be, C and *Al in April
1995, - Two different injection systems, fast switching injection and simultaneous injection, are
adopted to measurements for **C and *Al, and for '“Be, respectively. Current sensitivities are as
follws : 1*Be/Be~10~15,C/C~10~ ", ¥Al/Al < 10~ .
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fou S 7L 3. FIEE B TR U72MC 1 A v Oflid & OBEDY n=2m D
RIS D EDICAF U EBIRT 32 ik - T IEBHROSTBRAZIZIEIRL
HETEAT B I ENTE S, 1UC RIMBHDOT. BEEMEEROMEEE 4 HHET
B ENTEILVICD, —HBIZE—LEER UKL 2RO TIEBELHET 3,
ZOHEICE -TN ﬂﬁ%@%wmﬁ%%ﬁﬁﬁ%mjé L7 o, MEBE
ZHIET 2EN e LT 5 12,

o, MEBREESWERDOA A VIFEEFHIICHITEL. T OBIERERZ BT -
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A present status of Accelerator Mass Spectrometry System at the University of
Tsukuba. |

Norihiko Miyazaki, Riki Seki, Takayuki Baba, Nina Funaya, Tsutomu Takahashi,
Terushi Kaikura, Yoshikazu Tajima, Yasuo Nagashima, Kouhei Furuno, Ryuichi
Ikeda

Accelerator Mass Spectrometry Group, University of Tsukuba

An Accelerator Mass Spectrometry(AMS) system has been constructed at the tan-
dem accelertor center of the University of Tsukuba.The system is controlled precisely
with a "molecular pilot beam” method which has been introduced as a very excel-
lent way.A new sputtering ion source has been successfully constructed and has been
connected to the AMS system.
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Fig. 1. Absorption (left) and emission (right) Mossbauer spectra of
*"Co-doped [Fe"Fe,"O(CH,CNCO,)(H,0),].
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VALENCE STATES OF *’Fe ATOMS PRODUCED BY *’CO(EC)*'Fe DECAY IN
5"Co-DOPED TRINUCLEAR IRON CARBOXYLATES

Takuma SATO and Fumitoshi AMBE

The Institute of Physical and Chemicak Research (RIKEN)

Mixed-valence states of >'Fe atoms produced by EC-decay of *’Co in *’Co-doped
[Fe,O(CH,CNCO,)(H,0),] were studied by emission Mossbauer spectroscopy. Temperature
dependence of the emission Mossbauer spectra of the *’Co-doped complex is different from that
observed in the absorption Mossbauer spectra. The absorption Mossbauer spectra show a
sudden conversion from a trapped-valence state to an averaged-valence state. On the other hand,
the emission Mossbauer spectra show a temperature-dependent gradual change ascribed to a
valence-delocalization. The results indicates that the nuclear event causes a nucleogenic local
disturbance which affects an intermolecular interaction through a hydrogen-bonding network.
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Chemical effect induced by herium ion irradiation on iron-supported porous glass.
Mikio NAKASHIMA and Chiaki SAGAWA
Department of Chemistry and Fuel Research

The reduction of ferric oxide supported on porous glass, induced by 40 keV He*
ion irradiation, was investigated by means of Mdssbauer spectroscopy.
Two gquadrupole-split doublets due to Fe* in two different coordination sites were
observed. The Mdssbauer parameters of these doublets were compared to those of
Fe? produced by H, reduction. The amount of Fe* produced by the irradiation
depended on dose rate.
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MOssbauer spectra of 1',1"- MOssbauer spectra of 1', 1"
diheptylbiferrocenium dihexylbiferrocenium triiodide
hexafluorophosphate. obtained from dichloromethane.
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MOSSBAUER SPECTROSCOPIC STUDY ON MIXED-VALENCE STATES OF

BINUCLEAR FERROCENE DERIVATIVES WITH ALKYL CHAIN

Shinsuke NAKAZAKI, Satoru NAKASHIMA™, Hiroshi SAKAI™*, Faculty of Science,

Hiroshima University, *Radioisotope Center, Hiroshima University, **Faculty of
Science, Konan University

- Counter anion effects on the mixed-valence states were investigated in 1', 1" -dioctyl -,

1,

valence detrapping starts at Jower temperture in 1',1"'-dihexylbiferrocenium triiodide -

1" - diheptyl - and 1', 1™ - dihexylbiferrocenium salts. It was also shown that the

obtained from dichloromethane.
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EoTEULLSEIT 3, 2ET7 > FEL (M) OFHEKTIGINLE FH O IF{LEEEE
PEDEICTAET B L%, 2Sh A AN T —HHEERVTRARNS EEHIC, NOF
CETHSOEREESBIHTIVETLFEY () AMED I X RIS T —IRY
MLHBEIE L7z, £7212- 757 2 -4 DIk SbBr,12C4 O X iR EEEMET bH 2
Kol
[RB] 777 I—7LfMER, 72 b2 PUILRTEEILDOSHX LV T T T~
FINERIGEETRE WSO BLPIAINGT—-INRYT MLE, ZhZhCa®™sn0,
& Mg,'?"TeO, £#%iF & LT, 15 mgSb om? H& U 30 mglcm2 DEMEZANT 20K T
BITE U Z20 Mg,"?™TeO, &, Mg,'*TeO, & RFF D JRR-3M DIF/D THIET & 14 1 7/LER
B U TR L 7=,

X #7485 AR (3, Rigaku AFC5S IC & WERTHEIE L 2EEE 7 — 2 %, TEXSAN
TOTILINy S~V ERVWTEZERCLVEE, BELEL T I 2 BEFNT—
4§15 8%, 2B Pnma(No. 62), a=30.39(2), b=12.499(7), c=8.142(4)A, U
= 3093(6) A°, 1369 EHf ¥ —# I3 L T A=0.064, R, =0.063,

[#55R & #52] |

SbBr, 12C4 (C R FERMIC 2BEDFIEL UHFET 5, ThZhOHFiEiEE Fig.
HERT o L, HEBT U FELEFE—DOORRRFIEAELICEET S 720, WThb
Cs MIFDAFIEEE L T3, ThETICHSATLS SbX, DT T 7 Ttk &Rk
i, TENRWTh S ShBr, DBRIEFIC Y 77 VIRPKS o BEE L TWB Y, L&l
T, SOBrcx LTD I 77 VIROBHW BN RE > TWT, G TORY BORBICE
RCITI7oW45°BEL TS, $7/11TiE, SbBr, OEMEFICH L TRESICY
ZI P> TWS (Br,OFEE O, DFENES —EHFA (1) =1.8°) /', ITRTZ
TGP ULRDICHE > TWS (1=239°),

SbBr, DIEER L, N TRIFE A EENDE <, Sb—Br(av) =2578 A, Br—Sb—Br (av)
=933 THd, LHrLEND, SORFETTT 2 EDERICILHENDHY, 1 TIESb—
" 0=283ATHIDICHULTUTIHB.0ALPEYRLSESTWVS, IILHFBIDIE
BlE, SbCL12CANBNEREAEEDLEV, IENEEDHE/Sb-0DFHIL 291 A
THBP, TOfEIESbBr,15C5 D297 AL W k> TH Y, TOBIRIE, SbCl 0
HROEEELRLTH B,

SbBr,12C4 (132 %1 b&H B Z ENBASPICHE o /otF, WS X RN T —2ZANT b
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‘ EMIEIE AT (e2qQ) DRAFE % Fig. 212
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), e2qQ tat/J\é {hd, ShRNEBI573E, [FikEFE &L ZDSMEFLE
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SbCl, fH{F 6 SbBr, T (X IFEFREVICS £ gQAEEL TV B, ZODRIEIE
EFTOEKRELE>TWVWS, TabBESB,RIE, 777X PRILCES Eolkdbxlhb
SHVHeqQIBI L TS, ZODERIFITEL > TWBDT, SbCl, & SbBr, M
SOIRFDEFREDENHYFTIMKCZDEERMEINATNT, 777 HSOREFICEZ
BFEILSbCl, & ShBr, E TRIEEAEEDEVWI EFDY B :
Sbl15C5 ) 27| X Z/\"J —I8T A—42—I%, §=-0.21 mm s-‘. e?gQ =—-1077 MHz,
n=00TH5, S-1IEAE zBUC LV, SbEDaBIZBEEAN EWET S L IVED
BT DEE 3 5519 5p 200 5p 2% 5p 1% T, AVREFLOERIT-053e ERESH
%, COETEEE, PhSbl, 0) -Sb-liEENATREFDL IICIFDL4EFHBSICHE
5L7=3 #?@%?Eﬂ%t:‘ﬁ {,Sb&IF77  ODBFERFLICHENLHEEERIH 3
CEERBLTVWBDL S LAEW, BD T T 7 LAFNED TN X ZING T — IR R
DRAEEEMBLTNBEZATH B,
218b and '#| Mossbauer spectra for crown ether adducts of SbX,-(crown) (X = Cl, Br, |)
Masashi Takahashi, Atsushi Matsu'ura, Takafumi Kitazawa, Masuo Takeda
Faculty of Science, Toho University
Hiroyuki Sawahata, Yasuo Ito
Research Center for Nuclear Science and Technology, The University of Tokyo
Structure and bonding in SbBr,-(crown) are elucidated by means of ?'Sb and 2’| Mdssbauer
spectra. Crystal structure of SbBr,(12-crown-4) is also described.
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AZNTEHBrBt s EMEKC 7 (6) BRRARTEZ 503
= (4/5) zZe’R* (AR/R) Ap (0)

CITDAREB, AR=Re—Rg, HbEBOFBBREDEFHEE (Re) tEERED
EREFEE (Rg) OETHD. Ap (0) . BELRREOMicBIY 2HMNBETOEF
BEOETH DI, BABFEFECHETLIETHSp (0) OE/LIB. BER Y buit—
SV AREBRETOBEME»OGRD B EBTE 2,
ALFRERBOBVWRFCEBARBETFOBTREB L > THE ST O, NRBTFEE
BEMLMLZWEZZ, M1 BB CTRABEBRIECsBTTRIZIELS, Ap (0)
BEBAREBETO . OEEOLEILE LTHNLNTL %, 2 THAREBRIL, T7u—7LK3
AZNY TEHBETBAAR, A—RBEHNT, BREC T 2220 THED S,
Ap (0) ZHNWEBRBTHAED> ORDONIE. AR/ RERETZIEBTE S, FHiC
IOVBETHRMNBELBI 2BETEEFOENELRECE, Bk e 7 V 2 FBNICERT 3
EXRTHICE S,

[EE]
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KA v7Tsrvs—vavl, BE*HEE L, -7 9 OB IBEMEDZn, Mo
%A L o '

AHERETRER., EERAFZERFEARFOPLOGEXE 5en, “EBENE V2 BE
BBARI B RA—FTiTofeo BEATEREBEICI. BRI~ OBTESHEHEEE R
ETBHIEMNTESLSWP C (Single Wire Proportional Counter) XU, SWPCItH#
BOZXY v b2 rFRY » VESWPCAEBEHAL, $RSWPC%2d5—2%
REROBRAFCERTEy L, MBEBHKERTICEIRE>TNy 775 ¥ FOBR
RS /NomplkzHEL .

fEHTicid. Standard ProfileEZ A V/MITY 7 b “ACSEMP” 2H VT, SR
DOEE %R D 2,

[BRRUER]

Mo#2 hHIE4 ¥ 75y F—varshi'*X e 0blke VHHEREFOLE, M,
RUN, O+PRONMERBTI I~ F VEROBITEBZFig 1ILR Lo BohiE@H
ERFERE~0.05%TH>7o P10, 0BEZALF—DOZEREDIBeVIET EY, P&
NBGEBREBETEOBRHNEEREFEABLCAET 22 ERTETVR LI, M, EM,.
RUN,COZDBMLTHIET B ENTE L, (LEBARECTLRBEARETOBTR
BERRENZCLE2ERTIEPRARERETEHELICOBL AT T 2HEDH
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WBEZTTROWILERRBRLTWE EELONS, {LFEREOE(LS5 s, 5 pBFEE
DEAESUVEELLE, ORENITIPRAREROBEL (P/0) KHERTRERE
WA, N.HBERICHTI20REPRONTERBROBERL [ (0+P) /N.] Hh B
FUMREFARBERLI-TCHIAR/RERET DA OEDBTE S, ChETRAUETELN
RERBFUETOERE, ZoRU, MoRDVWTODAZINY THIEP SORMEEY 7 F
DRI, MIBINWEBMEELTAR/R~+0.5x 107 *BE DN,

T T L] Lo | T T T T T T 1 1 1 ¥V 1T F ¥ LI B B § T 71 T 2 T T T T L) T T L} T T T T T T
B ) 1 ]
X 1
~— 1} -
£ i
3 ; o e
O H )2+N3
R s o 4 H O+P
AR N Jivicd
o L L 1 l:; ) ll‘-:l"' ] 1 -l “I ] A o T RS T T R S 141 1 1 L 3 0 ‘l H ] l“ 1 1.1 bl -Il
955 960 965 985 990 995 990 995 1000

Electron Momentum (Gauss- cm)
Fig.1. The L-,M- and N, 0+P-conversion lines of the 81keV transition in '**Cs.
The solid curves indicate the result of least-squares fittings using the
conversion-line shapes shown by broken curves.
Reference
1)1.Dézsi, H. Pattyn, B. Verbiest and M.Van Rossum.Phys.Rev.B39(1989)6321.

Determination of the change of the nuclear charge radius during the 81 keV tran—
sition of '*%Cs

Eishi TANAKA, Hiroko ISHII, Hisakazu MURAMATSU, Homare [TO, Masashi MISAWA, De-
partment of Chemistry, Faculty of BEducation, Shinshu University. Taichi MIURA,
National Laboratory for High Energy Physics. Mitsuo KOIZUMI, Akihiko OSA, Toshiaki
SEKINE, Japan Atomic Energy Research Institute. Makoto YANAGA, The Jikei Uni-
versity School of Medicine. Yuzo FUJITA, Kazuo OMATA, Institute for Nuclear
Study, The University of Tokyo.

The internal conversion electrons of the 8lkeV transition in '*®Cs were mea-
sured with the n v 2 iron-free B -ray spectrometer at INS(University of Tokyo).
The source samples in this work prepared by implantation 6f 13%Xe using the
electromagnetic isotope separator of JAERI at Takasaki. The momentum resolution
was about 0.05%. From a correlation between the isomer shifts and ‘the conver-
sion-line intensity ratios in the outershells, an estimated value of AR/R for
the Mossbauer transition was deduced. ’
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[£8])]

REARRE. 75 Y 2OLMR I SHMA LR X e CREAMS. 25H) #180MBg%
U™ XelccRAr ART4 Yy FVEFERL, 2h2HARTHREFHSWH 5T 0
ERIBEBO A+ Y BICEEL. "X e 2 1EOBA+ ¥ & LT, 20kVOMERE T
BHEOLE (Zn, Mo) K4+ YIEALTHER L, 44 YiEAK. fEEILARK2
BT, CsCl (C s T360mg/cn®B) 2Bk E LT, MK~V v ABE (4.2 kB3
BECSDARNYTARY FVORIEZIT - F2o

[(BERRUEE]

2RI —H—RUAL Y FE= 7&erwf”me@%a—n/ﬁbbdﬁén64
YT F-—va vOHER. Zo, Mo TTHENMI 1%, 2. 0L BBShH, 14
VEARODEB OBMBEEELORDONIHBRINUT TH - Chid. 1 v 75 ¥
PEREOBEB R <27 vk Toass number=183icFEFIC/PNE VW E— I BHATVWE I LD S,
B4 y7S5S vy rdntifPhbicd->T!*? X eSR s Yy v rah, BEBESET
LicicdEEZ 5N 3,

RilcZn%: kX ;EBELILEED, KU Mo Z2F A IERBELILEEDARNY T
ARY PN ERLK, e ZRNEFNDAANY TINS5 2 -9 %K1 IKRL T,

#1.Results of Mossbauer measurements on '*®Xe implanted into Zn and Mo.

Isomer shift Quadrupole Line width Peak
: splitting - absorption
) (mm/sec) (mm/sec) (mm/sec) (%)
*Xein Zn -0.16(15) 0.82(19) -1.70(21) 0.17(1).
1¥3Xe in Mo -0,02(1) 0.88(5) 0,79(2)
-0,34(3) 0,88(15) 0.41(2)
-1.25(1) 0,89(12) 0.24(2)
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VPAICFEETDEZEAOND, $/0, BEOF—sVicLBE. MoZF R Mo Ll
BORWEEY 7 Mid-1.28()an/secTH B EELLRATWS Z &b by -1.25(1)nn/seckt
Mot BMUNBEEGORMEY 7 FTCh 2 LBRTE S, ho2oR. EABKA Y75 v
SN HPDOIEEEZLIGLELI L, MR ARX PR EREBZY AL bicA v T IV b
ShiBEoREE 7+ Th 3 EHRIEH 2,

1.002

* + X3
ket Sres Ly
LTI

*
1.01

1.000
0.999
0.998
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RELATIVE TRANSMISSION

0.996 0.98 -

VELOCITY IN mn/sec s ' VELOCITY IN mm/sec
X 1.M6ssbauer spectrum obtained from K 2. Mossbauer spectrum obtained from

the source of '*®*Xe implanted into Zn. the source of '??Xe implanted into Mo.
(relative to CsCl, liquid helium temp.)

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

M&ssbauer spectoroscopy of '®2Cs from implantations of radioactive '*?Xe in
metals. .
Hiroko ISHII, Eishi TANAKA, Hisakazu MURAMATSU, Homare ITO, Masashi MISAWA, De-
partment of Chemistry, Faculty of Education, Shinshu University. Taichi MIURA,
National Laboratory for High Emergy Physics.  Mitsuo KOIZUMI, Akihiko 0SA
Toshiaki SEKINE, Japan Atomic Bnergy Research Institute. Makoto YANAGA, The
Jikei University School of Medicine.

The source samples in this work were prepared by the implantation of '**Xe(t., .
=5.25d)in ZIn and Mo. Ilon-implamtation of '*?Xe was carried out at a terminal
voltage of 20kV at room temperature by means of an electoromagnetic isotope sep-
arater of JAERI. The '®®Cs MSssbauer spectra were measured while keeping both
the source and absorber at liquid-helium temperature using a single-line absorb-
er, CsCl. |
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2P20 RYEZLFLI—-ILOBREBORY bO= Lk HHIE
(EXR#t 4 —) Hamdy F. M. Mohamed, {RFikZB

1. Introduction

Positron annihilation is becoming an important toll to measure free volumes in polymeric
systems. The lifetime (<t 3) of 0o-Ps is considered to be a good measure of the size of the space
where o-Ps is accommodated, and the intensity (I,) is thought to be correlated with the number
density of such spaces. But the detailed study is neccesary before we claim that o-Ps parameters
can represent the free volumes in polymers. In a recent paper electric conductiviry in
polyvinyl alcohol (PVA) doped with CuCl2 was measured and was analyzed in terms of the free
volume effects on the mobility of charge carriers. It is the purpose of our study to find
correlation with the Ps parameters for the same systems.

2. Experimental

Commercial PVA powder was dissolved in distilled water or in CuCl, aqueous solutions and was
mixed well to obtain clear viscous solutions. This was coated onto a polyethylene plate and left
to dry in air for three days to obtain a film of PVA. The positron source, about 30 pCi *Na
enveloped in thin Ni foil was sandwiched by two identical samples (10x10 mm®) cut from the PVA
sheets prepared as above and was set in a heating chamber for positron annihilation lifetime
(PAL) measurements. The PAL measurements were performed starting from 30°C to 160°C, and then
in a cooling direction from 160°C to RT at 5 or 10 degrees intervals. Approximately 1 million
counts were collected and the PAL spectra were analyzed into three components.

3. Results and Discussion

The results are summarized in the figure. The o—Ps lifetime (t ,) data are shown in the left
column and the o-Ps intensities (I,) are shown in the right column for pure PVA (top) and those
doped with CuCl, with 0.5-5 wt%. One important observation is the small hump observed for the
T 4 values in the heating runs. This was proved to be due to strain built in during the process
of sample preparation. The built—in strain is gradually released at temperatures above 60°C
leading to a slight decrease in t ;. In the cooling runs such hump disappears because the strain
has been removed. At higher temperatures 1 3 increases rapidly. From the meeting points of the
linear parts of the t, data of the cooling run of pure PVA we obtain a glass transition
temperature Tg=87°C, which agrees with the literature value. Another transition is obseved from
the temperature dependence of I, values; it is almost flat up to about 70°C and drops above that
temperature. The transition is due to the release of the strain leading to an enhanced local
segment motions which leads to dissociation of hydrogen bondings, which then supposed to become
an efficient traps of precursors of Ps.

Both the lifetime t , and the intensity I, were decreased by the doped CuCl,, which are the
consequences of inhibition of Ps formation and quenching of o—Ps lifetimes by the additive. The
inhibition effect was analyzed using an empirical inhibition function 1/{(1+(a C)#), and the
quenching efficiency was estimated by fitting the data to the quasi-first order reaction rate :
A 3=1/ T 4= A +kC, where C is the concentration of the additive CuCl,. The fesults were o=0.64
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moll and k=0.068 mol lns’!, which are smaller than the corresponding values in liquids. It is
supposed that the precursors of Ps is less mobile in PVA than in liquids and that o-Ps diffusion
is limited being trapped in the holes of the polymer.
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Figure Temperature dependence of o-Ps lifetimes (left column) and its intensity (right column) for pure
PVA (a) and for PVAs doped with CuGl2 (b-e). o : heating runs, e : cooling runs '

Measurements of Free Volumes in Polyvinyl Alcohol by Means of Positronium
Hamdy F. M. Mohamed and Yasuo ITO (RCNST, Univ. of Tokyo)

Positronium parameters t,and I, were measured for polyvinyl alcohol doped with CuCl, at
temperatures from 30-160°C. The results showed two transitions at 70°C and 88°C. The former is
connected with the release of built—in strain and the latter is the normal glass transition. The
additive CuCl, infuences Ps parameters by inhibiting Ps formation and quenching o-Ps lifetimes,
but the eficiencies are smaller than in liquids.
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HAHEDZLDOBEDOHEBLTHL e, BNFRANMI LSV I ERIEEZD 26260
EEZ LN, ZITLSS EBROVELNELT, AV Ea—F v Ialb—Yaviidh,
BN % TiB ,OHBFOZTOANIDOD ORED D 21T -7, o

YIab—=av N7 ERU D=D,(BN;2.35ps~ !, TiB,;2.71ps™! ) % DA FD
HIZT U F LT T L AR S, BB AR TRE U (FEE vo=4.8x 10°ms™?),
"Li ORBEEHT B, BFONAMUOFE DEKIT D=D,=2.7 x 1073 ps™* & L. #HH
S FEIRET Ho LSS HEICED TLi 2Vv = vpexp(—=Dt) IZ U7t » THET 5 & L.
BRTERR At = 1.05 x 10~*ps MiC "' Li SEDIE#E. ZOMIC TLi MEROBRTFEH
ADUTDNEHTEATEHSLERICONTHE L EEEE v, 2 KkD 5, ZOEE
TO TLi OEEHP-AN = AN(t)At = ANgexp(—At)At (1/X=0.105ps™!) ZEEL. B
FELU0~v% 100 3B U b X M5 LD v, IKHIET BEFNC AN(H)At 2R L 2T, &
BAEIEIZEAL L0 E ULT—20 "Li O#ilF% 10°BALRR (10 FHdy, #71/220001275%
FT)iBIo CHEIPEHREDELTvICHTANOER NS L5185, CHIEHHES
H o T 4T8ke VAR ERIET 3 "Li OHOAHAZE L TS, SHEIITERPHFEEFER
Kty —@ DEC AXP3300 £y —DDERMSSLEZBIDIH 0 35E L,

Bif BOohkbRANSL:3FyFS5—2xNVF—ENEOBFBICHEEELU TR
R7 MVEBRU. ERERBIZTI 4y T4 Y7 UTAHANIDOD ZRKDTH LD BT
OHEDITID, KDEHENTHD,
TLi OBEERN \THEBEIN LSS BRI UlnH &T5 &

N = Npexp(—At)s v = voexp(—Dt) (1)
DD BENNFOFEERTH 5, ;t:ﬁbxe t ZHELT
N = Noep (1n.2) = Mo (3)°

ZhidoE NOBBREDSDOTRIII, YIalb—YaVTTERERM T AIGvE
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AN(H)AL DBIET, (1) kDAL=~ *
125 , 2.0 7
AN(H)At = AN, (2)P At 1.8f

= (2)B7 4,

dv/dt < 0 %R bfﬁﬂdjﬁﬁ%&é &
LR NS LDOETHERIT.

lnN ln—-——+(——1)ln%
EfRB, LTy Ialb—Ya v TAH
NICEX NS LEEHPETToy FLULE
ﬁ"C?/{/T{/??‘%&%@@%ﬁ‘b“*l Fig. 1. Particle size and a t degradati
PR SN HNFOD HRE B Z LI, o constant D in BN.pparen Feredation

B 1 ICBR T ERE L BNRFOEE ED DY 2 —¥ 3 VEERERT, 3um
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References v
1) EHE— KIR{GUER, WLFH, Bk, FBERE. SH=. T =88
HALFEE 69 HFFE 2. 3 B2 44, (1995)

A COMPUTER SIMULATION OF 4-RAY LINE SHAPE FROM 7 Li PRODUCED IN
FINE PARTICLES
Yoichi SAKAI' M. Kenya KUBOZ, Saburo IWAMA?, Chushiro YONEZAWA?®, Hideaki
MATSUE?,Hiroyuki SAWAHATA*, Yasuo ITO*
1Daido Institute of Technology,? School of Science, Univ. of Tokyo, 2 Japan Atomic Energy
Research Institute (JAERI), * Research Center for Nuclear Science and Technology, Univ.
of Tokyo.

Slowing down process of 7 Li produced in BN and TiB,fine particles was simulated.

Fine particles gave smaller apparent degradation constant D based on the LSS theory than
the bulk. Simulated D values and the experimental ones were comparable but the packing

factor and the particle size distribution could also affect D significantly.
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ERESLI5—LUOBRABRALFEZTHFOATVIN, RFFCOPHEFREIFICL>TH
SILLERRIS—LOOMBRENCDOHAERATERLD 2, COWMROHNHLBBIZHE-T
W, BFRI75—L oA PIc&>TELARFERORBRBAENEIETRHITREDELEER
FOMTOBEBEERICOVWTERILTH =, Tz, §ETITHELTEL FL—Y—LLTED
HPLC R E BB SHAREFH LW A TOHS LERBVWTIT - zOTHRET %,

KRB

RBIHERIZONT
SURVIS—LURIL—FI D 2BEEOHPLC SB%E T > THEEILREHE, 2ZAh0PY
LIS—LUcoWTHEHNYF TLYy TASLTHELE-757 3 02 ThEhIgkReR
FHBEFRO TRIGA H #RFFIZHSVTHEFTT 28RS L, Bi#EkeHtshiziy
DEREEFMEL. F0O%1,24 by onnoR EFL (T0B) T—REHMILI-4D%0.45
UmDI7 4 NA—5RWTHR L, aIEEMEICEL T, BEEEELT. BEMLIVT
BRLIz, CCTBEIANI—F2RVTHEL. CORFTROAEREEZ MLIUBET
NyF—TLyvThSLEZRVTHLC S8 LT, BRUBNLHMORHLERLEDIIONTO
REREZREL T, £HRBEHEE L, /-, TBICFBETHEMAISDULTIL, 6 M HNO, %
AWTERRSOEEH RO, ' ~

HPLC B S DIV T

BEIZE, SvEvTIS—LUESLINL—FORED G, G ZRMYBWEERZE£L UV, R
FIFBE LA % CS,BAETHARL., L I2hDAFALIZDODWT Nal(TH 2o FL—Savig
HBERAWHPLC HEFEITVERE I S — L v OBHBEFH -,

BR

RIIRTEILBHEEENTLTNIZBONTz, C2T, RBEOBREBLEALADIBREIZONT
IZ. HPLC £ THOTEOFELVERESA=DE, FFFEPOTATORKIZH L THEEMIZT
DFEFHFAELEDIOEEZIORS, ChIZH-WLL T, TCB TREATH - T 6 MHNO; ITT B S
FEBMNIS—LOr—ChoRUBLERETRBEPTEB( A ELTHEELTVLS
YDEEZLNS, O 2BEOREITOGTHOKRETH S, 1B TRBEOHSETS—L
VENMRIELERETHDEEIONDH, TBICHBREHRAEEMARICABLEMEL L THE
ZELTW3 EEALDND, '
ZhoDEEMSIE. La 727—L OO DBETIIEREAL TNEEFFETIHREIIE
by, ThIZH LT, Sclyp & LaCy, TlE, TOHERIIKEJ(ERLTINNS,
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La,Cy & LaGy ICBWTHRFIFERNICBTIBRETELIRBIC L > TIEREATELALGHEN
5L MROELNEBOFEDHAIZRHEY KRELBENBVILERLTNALEER
bhd, TZC,. fBROEBWMIE>TELEIOBWNIBELTEREICK>TELSRBET R
X—DBON SR L, TOERT. REDOIEORNETOLERBRT IRFEOEERHIC
RELIEBFLEREI ALY —OBNTHRHATE LV S ERERT .
BAGEROASLERW LD La 75— L OREFEE— FTOBRHERT. FENI5—
LUBEHBLEEFICEBOBBEICE > TEDOBHERNRLELIBRENBON-OTEN
SIZDOWTHHET S,

Table 1 The dissolved behavior of'activated metal lo-ful lerenss

TCB
Dissolved Residue
. HPLC 6M HNO3
Original peak  Other Residue Dissolved

positon (%) (%) ' (%) (%)
LaCg, 46 20 34
La,Cy, 55 16 4 25
La,Cq 57 20 2 21
ScCy, 2 42 5 51

Reference
1. RAENS, 53 7EHKAHEEHRS  (1993)
2. FAEMNL, %3 8EMSHLEIHS 2P25 (1994)

THE HOT ATOM EFFECT BY NEUTRON ACTIVATION IN METALLO-FULLERENES AND THE STUDY OF HPLC

ELUTION BEHAVIOR BY TRAGER.
Keisuke SUEKI, Hideharu TAKESHITA, Makoto MURAKAMI, Kouichi KIKUCHI, YOUJ! ACHIBA,

Hiromichi NAKAHARA, Faculty of Science, Tokyo Metropolitan University
Kenji TOMURA, Institute of Atomic Energy. Rikkyo University

The aims of this work have to investigate hot-atom effect by neutron activation in
metal lo-fullerenes and to investigate variable HPLG column elution behavior of
metal lo-fullerenes. The hot—-atom effect explainaed by recoil energy that has a simple
mechanism. The elution behavior of metallo-fullerenes had different the elution behavior
of ordinary-fullerenes.
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[E£&]

BB —45y PORHBERY v /9 A 70 bn /0L EARAEELRANT, K
11ALEAESAD2HT o1, WHH(25mme x0.20m) 5 KIS NEF2HETII =
LETEH, FEXERICIH DI, 1350eV/nucleon® N-14 T 1 RS, 1R HHE6
MIEBIOnLICBM U, BEREBAA XBIEIE Anberlite C6-400 7 F AICEL. 0.5
MEBR2nITERT I LIRED, BRAA VIV —ORAVF P UV —BHEERI, ¥
COBBREARRBEULULBRAMCAFRBRIIBEBRLT, BB AV ORERBOEBRIA W,
HSLIEB|ELILERAA VI IMBBRCEREL ),

[(EREEE] :

HHOMAIE 419.6°CEBE WD, BHPIZMPTLEIC ERBEIhIEBEFHNEZD
ILEKBEIR O, 1,
BHRBRAKFEHANRERBUENRCERBWAS)TEBRIEEMRL. 75 L8EHIS
THT U, LER-T, BHEEKTEINS SEMLURNICTNF P UV —2FERILHT S
HAHE, EFMEBCOVTORHIBEN T I ENTAETH 3,
BHA2BBO<NF V-V —BBEFIUBBREEEO y BARY PVERKEET,
WMEAEEPCES chIUZnhHEh, 2ofiomRFRREOLE L, —F, <
FhV—H—BBEZE. ZnikgEhd. Be, Na, Mg, K, Ca, Sc, V, Cr,
Mn, Fe, Co, NibsdUGattgiidhsz, Cu-67T £Ga-67T BRLZ X/ F¥—
ODr®EBL., ¥BRPLEVAED 7 BARI PMEYTRRETEROHN, BREZBHOH
EHhSGCaThBEHEEINE,

BHREI—Hy bPELETLVF P —Y—BHE,. B30 R1ZXNTTLEI—Fy
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Fig.1. The 7 ~ray spectrum of the multitracer solution measured 2 days after irradiation of the Zn
target with a 135 MeV/nucleon N-14 beam.
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Fig.2. The 7 —ray spectrum of the nitric acid fraction measured 2 days after irradiation of the Zn
target with a 135 MeV/nucleon N- 14 beam.

(&% X ]
(1) REH; BAMLF No. 287 (1995428 ) p53-59
(2) K. A. Kraus and G. E. Moore; J. Am. Chem. Soc., 15, 1460— 1462 (1953)

Preparation of Radioactive Multitracer Solution from Zinc Foil Irradiated with High— energy Heavy
Ion
Sadao SHIBATA *', Kazuo WATARI*’, Yutaka NODA *', Shizuko AMBE **, Shuichi
ENOMOTO **, Haruka MAEDA *’, Fumitoshi AMBE *?; *' National Institute of Radiclogical
Sciences, *? The Institute of Physical and Chemical Research (RIKEN)
Zinc foil was irradiated with 135 MeV/nucleon N— 14 ioﬁ beam. The multitracer nuclides were

separated from target material, Zn, by an anion— exchange technique with HCI.
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2P24

SEPARATION OF A MULTITRACER FROM AN
Au TARGET IRRADIATED BY HEAVY IONS

(RIKEN) R. G. WEGINWAR¥#, Y. KOBAYASHI, S. AMEE,
B. LIU, S. ENOMOTO AND F. AMBE
* On leave from College of Engineering, CHANDRAPUR-442403 (INDIA)

Introduction: The radiochemical solvent extraction procedure for the
extraction of Au(IIl) from a solution of an Au target irradiated with a N-14
ion beam has been developed. It is based on the extraction of Au (III) with
ethyl acetate or isobutyl methyl ketone from 3M HCI in the presence of 2%
sodium citrate solution as a masking agent leaving behind a carrier-free
multitracer in an aqueous medium. From the organic phase Au(IIl) tracer
with carrier is then back extracted by 2-amino-2-hydroxymethyl-1,3-
propandiol in an aqueous medium. Various parameters such as effect of pH,
HCI concentration, various solvents and interference of other ions in the
extraction of Au have been studied.

Experimental: A piece of gold foil was irradiated with 135 MeV/nucleon
N-14 ion beam at RIKEN Ring Cyclotron. After cooling, the foil was
dissolved in aqua regia and this solution was evaporated to dryness under
reduced pressure and the residue was dissolved in 3M HCI [1,2]. An
appropriate amount of this tracer solution was taken in a funnel containing
3M HCIl and 2% sodium citrate solution as a masking agent and was
extracted with an equal amount of ethyl acetate or isobutyl methyl ketone.
After equilibration, the yellow-colored organic phase containing an Au
tracers with carrier was separated out from the carrier-free multitracer
aqueous phase. Then, the organic phase was back extracted by 2-amino-2-
hydroxymethyl-1,3-propandiol in an aqueous medium. Each phase was
counted on 4k MCA coupled with HPGe detector to calculate percent
extraction of radionuclides.

Results and Discussion: Several aqueous systems were prepared in acidic
range and extractions were carried out with ethyl acetate and isobutyl methyl
ketone. Fig.1 shows the extraction percent variation of Au(Ill) with pH and
HC1 molarity. It is clear that Au(lIl) was extracted up to 98% with ethyl
acetate and isobutyl methyl ketone at 2-4 M HCl but in pH condition
maximum extraction was about 95% at pH 1 and as pH increased percent
extraction decreased. Similarly various other organic solvents were
examined for Au(Ill) extraction. But only ethyl acetate, isobutyl methyl
ketone and diethyl ether were found to be suitable for extraction of Au(III)
with percent extraction up to 98% at 3M HCI. In the interference study, it
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was found that the Hg coextraction is about 70% followed by Rb (44%),
Re(32%) and Na,Sc,Fe,As,Ru,Te(10-20%). By using 2% sodium citrate
solution as a masking agent, the percent extraction of various radionuclides
was depressed down to 2-10% except Hg, Rb, Fe, Re and Sc, no major
interference being there. Thus the method can be safely used for the
extraction of Au(Ill) to get carrier-free multitracer solution which can be
conveniently used for most of the biological and chemical applications.

1090

1006

Z
9 95 _ —{}— MOLARHCL
b= 95 |
% —&— pH
E( 90
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=
90
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S 85 - ~—{}— MOLARHCI
—e—
80 1 ] I 1 T 85 I 1
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0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
MOLAR HCl/ pH MOLAR HCl1/pH

Fig. 1(a) Variation of % Extraction
of Au(IIl) by Ethyl Acetate with
Molar HCI and pH.

Fig. 1(b) Variation of % Extraction
of Au(lll) by IBMK with Molar HCI
and pH.

References: (1) S. Ambe, S.Y. Chen, Y. Ohkubo, K. Kobayashi, H. Maeda,
M. Iwamoto, N. Yanokura, N. Takematsu and F. Ambe: J. Radioanal. Nucl.
Chem. Articles, 195 (1995) 297. (2) F. Ambe, RIKEN Rev. No.4 (1994)31.

SEPARATION OF A MULTITRACER FROM AN Au TARGET

IRRADIATED BY HEAVY IONS

RAJIV WEGINWAR*, YOSHIO KOBAYASHI, SHIZUKO AMBE, BINLIU,
SHUICHI ENOMOTO AND FUMITOSHI AMBE

THE INSTITUTE OF PHY SICAL AND CHEMICAL RESEARCH (RIKEN)

*On leave from College of Engineering, CHANDRAPUR-442403 (INDIA)

A radiochemical solvent extraction procedure for Au(Ill) with ethyl
acetate or isobutyl methyl ketone at 3 M HCI has been developed. Even
though some radionuclides are coextracted with Au(IIl), it can be
conveniently use for the separation of Au(III) from Au target solution
irradiated with a heavy-ion beam and leaving behind a carrier-free
multitracer solution.
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2P25 Group Separation of a Multitracer from a Gold Target
Irradiated by High-Energy Heavy Ions

(RIKEN) B. Liu, S. Ambe, S. Enomoto, H. Meada,
R. G. Weginwar, and F. Ambe

1. INTRODUCTION

Tracer technique is very useful in scientific research. A large number of radioisotopes are
produced by irradiation of an Au target with high-energy heavy particles. With a purpose to
use them simultaneously, we have developed a "multitracer" technique and its applications to
chemical and biological studies are now being under investigation.

From the Au target, a multitracer solution containing many radioisotopes from Be to Hg
was obtained. The multitracer solution gave complex y-ray spectra consisting of more than
400 lines, resulting in overlapping of peaks and in hidden peaks under background. In the
beginning, we have used the whole multitracer without group separation. In the course of the
studies, we have found interesting results on distribution of rare earth elements (REE) in rats
and mice. For these studies, the use of radioisotopes of only rare earth elements is
convenient rather than the whole multitracer. There are also special demands for tracers
containing small number of radioisotopes such as radioisotopes of alkaline metals, platinum
group, and V and V! elements. In response to these demands, we studied separation of the
multitracer into some small groups by the methods of solvent extraction and cation-exchange.
Our principle of separation is to develop separation methods to yield carrier-free and salt-free
radioisotopes for further application of multitracer technique to chemical and biological

studies.

2.EXPERIMENTAL
2.1 Solvent extraction of rare earth elements and volatile elements Tc, Re

Di(2-ethylhexyl)orthophosphoric acid (HDEHP) was used for extraction of rare earth
elements from a multitracer solution. Ten cm3 of a multitracer solution in 0.05 mol dm™3
HCl was shaken with the equal volume of 0.02 - 0.5 mol dm-3 HDEHP in toluene or heptane
for 5 min. Then back extraction was carried out with the equal volume of 8 mol dm=3 HCI
after the organic phase was diluted by adding the same volume of heptane.

Two cm3 of the highly acidic solution containing Tc and Re, which was trapped in the
process of evaporation of the target solution, was adjusted with NaOH to pH higher than 12,
and then a few drops of H2Op was added. The solution was heated in warm water for 10
min. Then Tc and Re were extracted with the equal volume of methyl ethyl ketone (MEK).
After phase separation, the organic phase was diluted with CCl4 and shaken with the same

volume of distilled water twice. Re and Tc were back-extracted into the aqueous phase.
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- 2.2 Cation exchange separation of non-volatile tracers. ’
Fig.1 shows the elution chart of group separation of a multitracer by cation-exchange.

3. RESULTS AND DISCUSSION

The optimum extraction conditions we used for REE extraction were 0.4 mol dm-3
HDEHP-heptane against 0.05 mol dm=3 HCI. Under these conditions, all REE were
extracted. Back extraction could be carried out from diluted 0.2 mol dm-3 HDEHP-n-heptane
with 8 mol dm=3 HCl. Y, Ce, Eu and Gd were completely back extracted and for Yb and Lu,
95% and 90%, respectively.

Because only Re (VII) and Tc (VII) were extracted by methyl ethyl ketone (MEK), the
addition of H2Oy increased the extraction efficiencies of Tc.and Re.

Group separation of non-volatile tracers turned out successful. Some groups separated

from the multitracer have.been used in chemical and biological studies.

Multitracer from gold target

3
0'5“,‘_%‘1“‘ Cation 0.5 T;é dm3
Pt Ir, Rh, Ag, Re, As, Se ~¢—— Exchange ——— Pt Ir, Rh, Ag, Re, As, Se
0.1 mo! dm3 oxalic Column
acid in In, V and
0.5 mol dm™3 HCI Dowex » Alkaline metals:
In, Hf, Fe,Zr, Sc,Gag—— | 2 mol dm-3 Na, K, Rb, Cs,
) W50-X8 HNGy .
Alkaline < »
metals 2 ES (‘)13111 3 100-200 Alkaline earth metai:
Be, Mg, Ca, Sr, Ba
-t mesh ’ and Cu, Mn, Co, Zn,
Alkaline earth Ga
zea g, o | g
Zn 5 | 15%X08cm HNO3 s REE and Sc, Fe
émol dm : >
HNO3
REE ( except Sc) ~———— L= Zrand Hf

Fig.1 Elution chart of group separation from multitracer by cation-exchange
Group Separation of a Multitracer from a Gold Target Irradiated by High-
Energy Heavy Ions »
(RIKEN) Bin Liu, Shizuko Ambe, Shuichi Enomoto, Haruka Meada, Rajiv Weginwar, and
Fumitoshi Ambe '

Group separation of a multitracer from an Au target was carried out by solvent extraction
and cation-exchange with the purpose to yield several groups of carrier-free and salt-free

radioisotopes for the application to chemical and biological studies.
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Fig.1l Influence of pH on yield of Re— DMSA Fig.2 Influence of pH on stability of Re—- DMSA

SYNTHESIS OF ' *® RE-DMSA COMPLEX USING CARRIER—-FREE '*® RE
Kazuyuki HASHIMOTO, Md. Shafiqul Islam * , Mishiroku IZUMO
Japan Atomic Energy Research Institute, * Bangladesh Atomic Energy Commission

The synthesis of rhenium—DMSA complex using carrier—free Re— 188 from a W— 188/Re—188
generator was investigated. Dependence of the yield of Re— DMSA upon concentration of stannous
chloride, reaction time, antioxidant, pH, temperature and carrier was examined. Under optimum
conditions, the yields of Re— DMSA were more than 98% for carrier—free as well as  carrier— added
Re—188. The stability of Re— DMSA at different pH and time were also investigated.
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WAL HEISEIMHM LA RIS 3A11 (1984)

THERMOCHROMATOGRAPHIC BEHAVIOR OF DIPIVALOYLMETHANATE OF
RARE-EARTH ELEMENT

Yohko TOSAKA,Yasutake FURUKOSHI,Keiko TAMURA,Hisaaki KUDO,and
Tetuo HASHIMOTO,Faculty of Science,Niigata University

It is considered that the thermochromatography is a useful technique for a separation of heavy
and trans actinides. To study thermochromatographic behavior of dipivaloylmethanate of
rare-earth element, the sublimation temperature of complexes is measured by

gas-chromatograph-mass spectrometer.
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GAMMA-RAY CATALOG 1995
-SPECanal95-
Yasunori HAMAJIMA, Faculty of Science, Kanazawa University,

Gamma-ray catalog database was compiled from radtions file on PCNUDAT of NNDC
(National Nuclear Data Center,BNL,USA), adapted for personal computers. SPECanal95
system consists 103 element ASCII files containing over 2400 entries and over 60000
gamma-ray lines, viewer and utilities, and is saved at anonymous ftp site of Kanazawa

University (kipcftp.ipc.kanazawa-u.ac.jp(133.28.27.1) /pub/MSD0S/nucldata/a2z) .
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HBE LA OERRHZITO, EEAKBAIRISEHT 20 TROMFBER
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2 E% - |

JRR-3M HUSHL D ATSEER e fE (PN-3) : KRB, SEERHEE, 7-FRFyHEAR
7 hodt—5—%THEENS, BERF (20 mf) BFLEKRS VI HICRE SO, B
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BRYVZF L 877+ (17 mmf x 30 o) IKAD, EXEF A TREFHRICHEINS,
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Bo THARI bOA—%— (GeHHB) &, NANT v TV V225 —HEIHEBES
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HHEA : SoWBREOTE L, Se R Hf o0 TERHBAT~OHAE#HE Ui,
Oyster Tissue R{'ZIEDH O F, Bovine Liver D Se XU ZIr, YNH oA hd If 4%
DEEZITY, REOHKE, THRARUKRHBEBREZTEML 2,

Table 1 Analytical sensitivities and detection limits

xR BE R Evy e e SATIRE ®H IR A
‘ s keV S S cps/g g
0 ') 26.91  197.14 10 30 (9.09%0.51)x 10" 3.36x10°°
F 29F © 11.03 1633.60 - 5 10 (4.11%0.12)x10° 5.30% 107"
Cl semCl  0.715 671.33 5 10 (5.68+3.80)x10° 3.82x 10"
Sc  “°"S¢  18.7 142.53 10 30 (7.51%0.36)x10° 7.86%x10°°
Ge  "5™Ge 47.7 139.54 10 30 (1.39+0.048)x10°  5.09x10°°
Se  T™Se 17.45  161.92 10 30 (8.70£0.27)x 107 5.39%107°
Rb  ®°™Rb 61.02  556.07 10 30 (5.89%0.37)x10° 2.58%10°°
Rh LO9Rh 42.3 555.83 10 30 (5.61+0.12)x107 2.17x10°°
Pd  '°""Pd  21.3 214.9 10 30  (7.47+0.83)x 10 5.06x10°°
Ag 1100 946 657.76 10 30  (3.38£0.10)x107 2.21x107°
In “'*~2In  2.18  162.39 5 10 (3.26+0.075)x10®  4.24x10°°
Sb ‘zémigh - 93.0 498.4 10 30 (4.51£0.60)% 10* 2.84x10°°
Ce  '%°=Ce 56.4 754.21 10 30 (3.50£0.12)x10° 2.90x10°°
Dy '°*mDy 75.48  108.16 10 . 30 (3.71%0.34)x10° 1.05% 10°®
Br = '*"™Er  2.28  207.79 5 10 (1.22+0.26)x 107 9.70x10°®
Yb  '7TTmyL 6. 41 104.5 10 30 (5.22%1.75)x10° 1.75x 107°
Hf '7°='Hf 18.68  214.31 10 30 (4.24%0.11)x10® . 1.37x10°®
¥ 1ssmy 513 107.93 10 30 (1.98+0.24)x 10° 1.99x10°°
Ir ‘°2™'Ir  87.0 58.0 10 30  (1.02+0.44)x10° 3.08x10°°
Pt !°°mpt 13.6 391.93 10 30  (1.99+0.18)x 10* 1.36x 10

Short—lived neutron activation analysis with JRR-3M neutron activation
analysis facility

Chushiro YONEZAWA, Shigeju ICHIMURA, Tatsuya KUROSAWA*, Hideaki MATSUE
Japan Atomic Energy Research Institute, *Radiation Application Development
Association

Neutron activation analysis for nuclides with half-1ife shorter than 100 s has
been studied using JRR-3M neutron activation analysis facility. Analytical
sensitivities and detection limits for 20 elements including F, Sc, Se, Hf were
measured. The present method was applied to determination of F in oyster tissue,
Se in bovine liver and Hf in Zr and Zircaloy. Accuracy, precision and detection
limits were evaluated.
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KT 0o LE2ERL, SEEFERERE (L3RI 41, KVFU35, D
F, K& F, Oyster Tissue) , ARIKKVEAEDIZENETDOLZILREEETT- 7,
RS & U T TIRR-2 S0 40, WEHBICET 2451 f, o & GeHZDF#
R AE EREICRIE L, LR BBEENEOSNET 1. BEMNED BT ENS,
KAYZERO/SOLCOL |2 &k A Z R EEDIEE, EHIZFHM L7,

X #k 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).

Utilization of neutron activation analysis computer program KAYZERO/SOLCOI based on kg
standardization

Chushiro YONEZAWA, Hideaki MATSUE, Tastuya KUROSAWA* and Fumio SASAJIMA
Japan Atomic Energy Research Institute, Radiation Application Development Association

Multi-element analysis using NAA computer program KAYZERO/SOLCOI based on kg

standardization has been carried out. Effective solid angle and coincidence correction factors for
the KAYZERO are calculated by the SOLCOI, and the elemental concentrations are calculated by
the KAYZERO. The programs have been applied to the analysis for several reference materials
such as marine environmental materials, coal fly ash and rock. The accuracy and precision of the

present methods have been evaluated from the analysis.
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Table 1. Conditions of activation analysis and nuclides detected

ZIv—7 IEEEM IR BN i) 5 B 1 Bl - SEHE
A Pn-3 20 sec 15 min. " 200 sec 8A1, **Mn,
B Pn-2 lhr 1 week 8,000 sec *3e R 51Cr, ¥PRe, 60Co,GSZn,MAs,

122 131

¥Br, *’sh, *'Ba, *Au, U,
C Pn-2 lhr 1 month 20,000 sec *Se, *!'Cr, "Fe,*°Co, **Zn, 'MHf,

[ICP-AESICXA54T]  #H60mg il EREFEL., SEREZINZ THNEL - 18 L7 IR TR L., 351
BIKEMZ TSN Lz 1 mIBEEICIEEL, Sk CERE50mI b Lz, ZOBEZ8.0 um DI JERT 7
AV —THRAL., FENEEE L7z FEMWRM30.2mg T ThHo7z, B ZMA TICFROBECHEL N
BENRBARE LT, BEY T Yy VBT 5 ARG HEEEICPSA- 10001 2V TER LA,

[BRokE] WHEICXZEBEERY (CP) OFWERE. AlEE (alloy)DNAAK L5 45
WRERE L LB ICTable 21057,

Table 2. Results of multielement analysis of the aluminum alloy 5052 and
its corrosion products (£ g/g)

B HE Al Mn Fe Cr Co Zn

CP NAA 3.28X10° 1.94X10® 7.73X10* 537X10° 1.31X10° 4.39X10"
CP  ICP 3.41x10° 1.06X10° 9.01X10° 5.41x10° 3.38 X10° 4.22x10"
alloy NAA 8.75X10° 3.87X10° 2.23X10* 1.54X10° 6.90 X10™' 3.83X10"

TR OAIBIINAAKEICPETENFNIZ% L34% TLV—FZR L1, AIBEICOW TS
EFOEDICPETRKOLNTED., 88 5%DHEEBE TS, CrBLUZnED—H DAL HEE
HHVIENLLETH B, Feldd—F—WIc—F L T2, BEHTOFeiZAIORLHEEL L
T, AIBGED1I0EBRED Y. BHPFeA 4 Vv oEHICL VBT LAZEEZRBLTYS,

[ nibFER] RARINA S P VICO—HMBRE S FABR SN, KBTIV =o a0
FEFSRBREINL, BREPOREERS (65%) WIEEB X UAEISDH 5,

R
(1) M. Koyama and R. Matsushita, Bull. Inst. Chem. Res. Kyoto Univ., 58 (1980) 235.

Multielement analysis of aluminum alloy 5052 and its corrosion products by neutron activation
analysis and ICP-AES

Mitsue KOBAYASHI, Jitsuya TAKADA, Keizo KAWAMOTO and Toshimasa YOSHIE
Research Reactor Institute, Kyoto University

Corrosion was detected at some positions of the hydro-capsule conveyor of the KUR. To
investigate the corrosion process, the element analysis of both the corrosion products and the
aluminum metal of the conveyor was made by neutron activation analysis and ICP-AES. A good
agreement was obtained between the values obtained by the two techniques, for aluminum,
chromium and zinc. The chemical form of the corrosion products was studied by infrared
spectroscopy. Discussion was made on the corrosion process.
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2P32 HET RS IC K 2 BRAEEOMEB TR R T

(ﬁ?)i’j(@) OBERIAZ N I H Zaidi « IRE &

(F] BENREEZERCUARERE, ARBEOR L, RexoFMEHIILTER L
U, = HTIRBAROBEINREORED N> TE-. B4E, MEBTREB/FEIDOWTIHIELD
HHEDSHFENES, RERELUTTOEEENETETEE O TNS. RAMVERFLLTY
BEEZ DERBOPT, SHEIIEYOBFRE U TR 2R, £/, B - #igick-
TRREBICEREINTNS. I THRWSER, BELROERBREZAZOOFERN &F
B30I, ERIIHERNMTHES 12BEOBEAE I DWW THEEE RET IE LT INAA)YB K
CHEFBEHHEA T PAA TH AR UBEEMBTLREEEL, B EMICI5WBETLRSED
BOWENEERNUE. o, XEHEENECFETERLEZEBA AN AOBETLROME R
(ICONPE B L, BRMMICKZBVW RS DV THRIT L.

(ifl] BENT—RMBAERNERESERE 2B s, 1 REFEETREINTNS 4
BEOAE 128, 168N DWTATRFDEERVWTHH U, BEIEMIEIEL1CES
H7z.

RBHIREKTHE L, BUTERETS5C,5-6 RIS R L%, S0 b OFBRSIENLD I3
BERLULEEZ-IRIANT, AT VRS TO0 Ay ablFicHBLE. 0%, BTk
R IRIC AT S5°C T 24-48 PG X B /=,

PRI I R B O R T IR ITT R E 2 < B A TS Bowen’s Kale (F ¥ N
%), NISTFE1TM SRM-1573(Tomato leaves)Z U TEIL/AEHFLATFAT D NIES No. 7GRE) 2 1 7
T AT,

(BB&] INAA, PAA WD O EEKZETIFER TR, 2B, BlEziTok.
1INAA FABU 2508 100-150mg Z25H 0o TR U IF L VEBICHAL, EKEXE Pn-2 &
ONTC-Pn)T 24378, 40 5[, & 3013 30 BB E L 7=.
2PAA E&R10mm, EX 3-5mm Oy MIMERE U 7=i% 300mg 2EMEY IV IBICE
&, 5-6 8% 1 & UTHEEICHE AL THERSTR 2 Ba Uz, B IIEFRINES THR3I0MeV
IR 2 BEFRZEHSR TRIBMSNBRICERL, AREZ2BBRH L 2/KEPICILD T 2 K
B LU/ BHEE #R2a3ENROBLTHLI Y NVIBECAAEL, BERBICLE.
TS5 ZADEENIEREOLHE, PR, BHICEVESETHIELRE. Ca®Sr DERBICIEZE
NTN“Ca(7,p)"K "Sr(1, n) 'St RIS 2o /. EABEIEBRER Y-V TRALE.

(EREEE] RENZTRCODVWTHBICE3EEEOENE M, K,Ca IZDWTR IR
L7z, EOFEEICBWTHKIZI1-2% EZSFENTOEL, BICKERWNEIRIZEL, ¥2%
HEENTWE, £2, KETIEHMn R NaDRicEZ <G, DNERWAITAT TR TN
#20ppm 2% LT, KEIL30-50ppm & TN TV, b7 AT 60-80ppm L fDBEEDOE
ICHANRTETHELEENTWE., NG, KEMIOSHEERERECHIEEZ<E8Y,
EVND TR DEVWEHEL TS EEZENS.

A 2 REOEHEZ, FINMIIZFY FEIC CIA 1056ppm, A7 EIZ Cadt4500ppm &4 <&
FNTOEN, NS OERBIEINZITRERD S HIUIKESKRE SRR E R UE.

BHEKREOEMICLAENL, REEDOHDIISr, AU NEBZAIICEATY ., JLEEE
WPV ZTh, TR TADMMOEMOSDLDEWESZ KL, BEHRE, BRELED,
JHEEEDEREMNT > H % 48ppm ERBEMIZZ S EATVWEDRZRBNT, I HVERCH
) AEIIC BRI < FNE 3 30ppm, 2% TH o 7=,

CNEEHEOBRERAANA ZARRETSH L, AT LAOESHRIZEORIZEETS 2%
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BETHo 0, MOBEINETRTEANA ANLENITEFENEN. 7 I VIdETFEHD
ANRARXTHZHWERIEL, ACEFTHAIEHEIIRESERD. TNETEHOENVWOMIZ,
BTEBEO> TWANEDOEIPHMOEEL T3 EEXE5N3.

FERERTIMDIER, Na, Mg, Al Cl, Sc, V, Cr, Fe, Co, Zn, As, Se, Br, Rb, Sr, Cs, La, Ce,
Eu, Hg B EDBEECEOBEEMICIIRBIIOVWTHHEL, ANMTADERELEBIZT
NOOERZRHETAHBILRERICOE R LEN.

Table 1 : Sample list of commly consumed food pulses

No. English name Japanese name origin
1 soy beans HBXE China
2 soy beans HEXRE America
3 soy beans BHEXE Japan({L#5iE)
4 soy beans BEXE Japan(E L)
5 soy beans(black) ERE Japan(3t.ifgiE)
6 soy beans(black) 2RE Japan(F}i%)
7 azuki beans INGL Japan(Jb¥#giE)
8 kidney beans KRESRE (WATAE) Japan(JLiEi¥)
9 kidney beans ~ FEBI (WAWTAE) Japan({tyEi)
10 kidney beans BE (WATAR) Japan(Jt.igitD)
11 kidney beans RFELE (WATAE) Japan(JtigiE)
12 red pea RANEDE Japan(it¥iE)
13 chana Dhal FyIHE India
14 Moong Dhal LU H India
15 Udad Dhal &y KE India
16 Tur Dhal re—VE India
ppm
5000
Ca T

4000+ k

30001 b

2000} k

100

| BRI |

oy
Ga

WAL \]oc\DH)—-H»-A =t =P WhA LY \)00\0 »—-»-u—u—
Sy jtetee #UIO\ LA LGN '—‘ s

IR U B NN 00D 2 b o bt =
O'—'I\)W-PWO\

Fig. 1 Elemental abundances of pluses. Samples No. is corresponding to Table 1.
N.A. : not analyzed
D) JH. Zaidi, BRI %, KkE #,  BI9EHSHEERESEEER 1007 (1995).

Trace Element Analysis of Commonly Consumed Food Pulses by Neutron Activation Analysis

Yutaka MIYAMOTO, J.H.Zaidi, Koh SAKAMOTO

Faculty of Science, Kanazawa University

Trace elements have been determined by instrumental neutron activation analysis (INAA) and

photon activation analysis (PAA)in 16 pulses of different origin (Table 1). The results on K, Mn and
Ca are exemplified in Fig. 1. K are 1-2% in allthe samples, essentially rich in all the soy beans which
are also rich in Mn and Na. ‘This may be related to high protein and oil in soybeans. Noted are high
Sr in Chinese soy beans and high Al in American soy beans and depletion of Aland Mg in Hokkaido’s.
Data and characteristics of other elements will be presented and discussed with respect to literature values,
species and origin, and spices data presented in our paper 1C07 in this symposium.
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2P33 BN A =D & —[E & R EERETE (TIA)
L&Y 73 A - A —HEEROBERNAH
(Fri|Ak - H) BAREk OafES. RBUEA,
RIUBET, PRRRE

I, 2oz

HLHEHEERNTO S VA LAELLERBLIE. T OERFA RFHEIHR ORI
&Y XA UTEEHRS, Z DFEM %V KR FE#FTE (Time Interval Analysis
Method, BATFTIAE L) 2K VF L—a v oy a2 —0b3E$ 5 HUsE
RDIWVAIGERL., RVBA X —DOHBEEROBENE 21T >TVD, 05,
78V A =70V A D WFIRRR & MR LB 5 Z LI &), Bk IR GRS HER T
BT UHLBRISNNVARRIIOHD LHBESR (ThRF] : *Rn—"Po— (T,,=145ms) .

AcRFI : Rn—"Po— (T,=1.78ms) ) % ZBRINZHIHFH L. ThRF K P ACRTIOD #&
WMIE2 a B EDERY TNE TR LTE A,

URFNZ 137Bi 2P0 (T,,=0.17ms) DY 73V A4 —X— DHBIELSFETS 7
., BEDONSNVIAVADRAI—AY v —EBROLUHEE TlEeh LU ENgnie s
Mo TR, FITTAEIZE VT, ThRFI & AcRFIZ T NDIE BB L DRI E
DAL LT, URFIHHEEROEHZHEE 2B L U, 5HEORE 2 FBED M _ED 7~
DIZ, REAOTWAELDEDEEHDR AV —hD v Z—EREEELTDOMREE

N7,
2. EBHE

HE 3 NEELER % EUBR L RIS > F L — & — (ETRACRADAEX,) 2&»
THiH U, BIERB & Uk, MEEEIXWEKS VFL—a A 4 — (ORDELA,
8100AB) . INFF ¥ VANTFI 4 Y —, A=AV A—EENKR—YF N
AVEa—RATHREINTWS,

F19 VA —EIRIITILOA %/ L, PC-9801H & UTEELTWS, HIHZ AL I—H
VA —EREOAEER ISR,

3. WReER

112, ®Ra%k BB LTURFIMEBIESR (MBi 5¥Po> (T,,-0.17ms) ) %&HIHD
BAX—AT Y E—EBTHEL R ERT,

TIATEIZ & > THRHEMRBICH T EEEROLHLAND L. T VA LITHETS N
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WAIZHRT S (B8) & HEFRKORZEOLEMICHE T KT (FBHEK
RSB D) OB Z LD, B LIZEhE ERFERL T Y va—
B TIXIms AN QOB OER 2 B AE L LTV 4, FHAICEEL DR T
HEEZ SEHEBILTEY . BoF v 2V (0~0.5msDRHIG) ORWVEEIEI. U
RIID B -atHBEBER (0.17ms) 2BAFLTILRFHLTHE I LA RL TS,
DAY VE—ReHERATEIILIZLY. INETEHEDH >V TIVRA—F—H
BEROHH, ERIEUTEANLENEONDE Z LMW ahol, o

6000

'm OLD I
e NEW
F1. HIEH Y Y2 —EROLE S
, A BHYVH— 2 4
B3 e | Clock EIHA . 2
clockBBH | mpmmag) | DH | Qoom-
(THER &) 10kHz 0.1ms 16 5] n
CONTEC TIR§
iy | /
) 3072kHz |  3.26us 24 »
2000 r T ~y T ™
0 3 H 1 % 10

Channel (0.5ms/ch)

1. URS B - a MBI R OISR 2

Improvement of Time Interval Analysis Using Hand-Made High-Resolution Time Counter
Module

Tetsuo HASHIMOTO, Takashi IWAHASHI, Naoto FUKUYAMA, Yumiko YONEYAMA,
Yasuhiro TESHIROGI, Faculty of Science, Niigata University

For the determination of radionuclides, time interval analysis (TIA) of pulse events has been
successfully applied to the selective extraction of the correlated decay events, “’Rn->"Po (Th series)
and *°Rn-""Po (Ac series) , by means of a liquid scintillation system combined with personal
computer system.

In the present experiments, a hand-made time counter (24 bits) module with rapid clock was
introduced. The new module improves time resolution towards sub-millisecond regions and makes
it possible to determine 8- & correlated decay events due to shorter intervals, > *Po->'""Pb (U series)
decay process.
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2P34 Kurie plot MFEEHEEIZODNVWT

(£ FEXR) OFHEX. NERT. RHETF

(#5]

EHEnZLOBHFOREEN(7)E L. ﬂm?%ﬂmmﬁﬁéF(Zn)&?ék\ﬁ

REBOES

JN(n)/ {¥(Z,7)-n?} o« (Tmax — T)
THDo 22T, nikmoc Bl (MoBdBEFOHEEE) TROULELHFOEDE.
Tnax, TIEZhZ2h SRFOBAEH X NVX—, EHZINX—TH B, LENST.
SN/ {F(Z,7) 7% #HE T3 BRFOEHIRNVF—HLTTHY LT,
BRFOBRIANVFEF—ZBEBUERDBZ EHHES, XEBEBT38RFOERKEY
VFU—YaVvARY baA—FIZXBHE, Kurie plotZHWAEABKT R V¥ —HEIR
B LT, Kurie plot B ICEZ I NV F — BB W TEEE 2RISRV EZRVWELE,
(5] :

355 ; 355 —djoctyl sulphide (Amersham#t) 0.03g%10 mlO#WHE I > F L —4% (PPO
4g, dimethyl-POPOP 0.03g% NV ILKBMLAEDD) LERE. ERXHFXE155H
FBR VBEREEBRET 5.

45Ca:4°CaClm0.1N HC 1% (Amershamih) 0.01gZ#IE /N A 7}I/L_§<D g
DTRBOOBEEEREL, KBEEMEEY YF 1 —% Ultina Gold (Packardtt) 105 T
BIRE. S°SOBELRAUBAY Y FLU—F—1nlBEMWT 5. 5L 16HHMERTX
EBET B,

SH., '“C : Packard# dunquenched standard,

BARI NNVOPEWEZERZEST, REOMZEIZVF UV IOREEZRTESCRE. 3
WiEH#ZBERIZELDHEIELE,

kT LTtrasdtOLSC— 3500$£UBeckmanﬁ5801W
BOOO0BIMEKY VYFIL—YaVART A A—FERAWE, £, HEYVYFL -V a
VARZNOA—FDEIZINF—BERIFS' Cr, 5Fe, '3Ba. 2'Am. '3"Xe,
138 n, '37Cs, CoDPbHDEILINVF—XE, vE. AIXEREF, oV 7V
REERAWE,

[HEB L CRE]

HELEBARZ M5 N(n)/ {F(Z,n) - 72} 2EH L. HiET30HFD
TRV ¥— (EBEZRXNVF—) cxLT7awy bU., Kurie plotZR& %= (Fig. 1 - 3) o
ek, HFAEBOKurie plotRBEZ2RTLIATEEDY., AWEORETE. BIE
Enax BB CHEnZINRITI2EHTH- =Y, BExxVF o TCEEEIPSETLEZ
bbb oie

WhSY Y FU—YayIART M AA—F I3z 3 VX —@WETE, 1) Er=vF
YIREBART PVOBEZRINF—AOBIFMEVIL, 2) ART POA—FDIR
WE—KEEDPEN L, SWBRIAE DIV — - FY VR NVOBCEEENES
BRETH 2, 1) o0wTik, KBOLEI IV F U/ DEELRBESCROEHXH
(33.24), '*C(33.14), 255 (33.42), “°Ca(33.52)TH b, LF¥EI/=VFUTI2L28B
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ARG MIVOBEZRNVEF—~ADOBFTIIERLEES, £-, 2) T2 T, BAR2LF
—De BRAWTZIRXNF— - FYURNVOBERTW, Fig. dRT LD, =2 ¥F—
LFPURNVOBCEERENSBZ L (5.9keVUTE2RB<L) ZBALT WS, - T.

Kurie plotOER PS>0 ThE, RBOLEIZVF Y IBB VIR, WKV Y FL-va
VAR h1A—%Dpulse height responselZ g3 LIETER W,

800 150
. 45Ca 33
600 .
. 00
400 ' .
] * . 50 ) .
. e E =167keV
200 ®e . .Emax =257keV . m.ax ©
L] . - R L]
0o 100 200 300 % 50 100 150 200
Energy, keV Energy, keV
Fig.1 Kurie plots for 45Cain liquid Fig.2 Kurie plots for 35§ in liquid
scintillation system scintillation system
800 , 500
~—
~ . S
14
E 600 C g 400
& . >
g £ 300
= 400 . £
£ . = 1
5 . i 200
200 . . . Emnax=156keV l% 100
%o 100 200 09 100 200 300
" Energy, keV Relative pulse-height (channel)
Fig.3 Kurie plots for 14C in liquid Fig.4 Pulse height-energy
scintillation system relationship for electrons

ON NONLINEARITY OF THE KURIE PLOT
Yoshio HOMMA, Yuko MURASE and Keiko HANDA
Kyoritsu College of pharmacy

The energy distributions for 3H, '4C, 3°§ and #3Ca were measured with liquid
scintillation systems and have been used to obtain Kurie plots, which were
observed to deviate from the linear relationship especially for lower energy
electrons. It seems difficult to explain the nonlinearity by the quench level
of the samples or the pulse height response of liquid scintillation systens,
because the quench level (the ESCR value) of the sample were low enough so that
the pulse-height shift due to chemical quench can be neglected and, because the
pulse height response was calibrated using different energies of electrons.
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