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<J&>172 = Jrus (Root Mean Square)
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THERTHERELTW S,

TI s BLE OB H>AEHBOTE2RIRLE 5,

Al CORESTERO>OH Table 1 HohARREEERL ®R)
PR » o~
}'1 i)x%n% ﬂO)X t i %%Omg Nuclide Isomeric yield ratio (R)
ﬁfﬁi’\b%g?é ﬁ”: 25D A t" (High spin,Low spin} ey :Im{l gL 2
A e e MeV
SOHRBETHFETHLELTWS,
BlEpREICEIE, R<J2> 97
OEESEFULDEREDAL Y 99y (9/2,1/2) 2.40+0.21 2.14%0.27
DhEBBIE>TBASTERT 102Nb (9/2,1/2) 0.552£+0.067 1.05%0.13 0.655+0.064
Wi, COEFARSEMEEN 16 ) 00846 £0.0709
o~ {5,2) . . .8 %58,
FHEMHEKOBBED AL L O(H 126;\‘; 5.402.92 15.8 £ 58.3
8,3 . .
ARAL. BANERE<JIZ>D 1301n( ) 1.14£0.13
. sn (7,0) 0.973%0.146
BENOR2D T rusk KD 2N uﬁ )
sb (8,4) 2.29:0.18
Table 2TH B TN ETOHRT 13251: (8,4) 0.490 £0.061  0.505£0.039  0.480 £0.045
’ . +0. . +0. . *0.
6~ 8% L, TO 132
?@%ﬁﬁg‘&gg’?ﬂrﬁ%ﬁ‘lﬁ b:—J: 1341 (8,4) 0.710 £0.096 1.73 £0.28 2.54 £0.36
E&Bﬂﬁ?ﬁﬁ;&ihéﬁém , I (8,4) 0.171£0.046 0.173#0.031  0.456 £0.082,
. I 138
D IR T 5 i cs (6,3) 1.93%0.08 11.44 4.6 2.59+0,93
H = 8
Be bOiE TRER T ° Pr (4,1) 0.0657+ 0,126 0.326 £0.316
' T ' Table 2 ROBAEHHUFOHEHE
3.0 Nuclide Jrms ( h )
(High spin,Low spin)
132 13Mev 18MeV 24Mev
s I
o 97
ot Y (9/2,1/2) 5.8+0.2 5.5+0,3
2.0k My 9
9 Nb (9/2,1/2) 3.4£0.1 4.1£0.2 3.2:0.1
< 102 0.3
- Te (5,1) 2.0 32
> i | 11%g(&2) 10.3:2-3  q97.1£19.5
o 126 3.0 17.1
0 in (8,3) 8.0£0.3
o 1,0 - 130
£ 99 sa (7,0) 5.3£0.3
A 132 Nb 130Sb (8,4) 11.4:0.4
. o L sb I LY £ 0.
Sb (8,4) 6.4£0.3 6.5%0.2 6.420.2
134 132
I I (8,4) 7.3£0.3  10.1£0.7 11.920.7
0 ) 1 1 134
15 20 25 ; (8,4) 4.820.3  4.8:0.2 6.3£0.4
13
. . ) Energy (Mev) RO 8.250.1 18.2:3:3  9.3s)73
Fig.1] RN ¥ - L BRAEEERLOMR Pr (4,1) 1.9¢9:3 2,729

2% @ 1) D.G.Madland and T.R.England: Nucl.Sci.Eng
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®%§Oﬁ0“f55ﬁ\%Emmm%%hfw¥ﬁ%%ﬁ%ﬁﬁbto

[ﬁ%t%ﬁ]uToﬁﬁusmrmﬁﬁﬁﬁwﬁﬁﬁmuﬁbxﬁmfﬁéa

WELTWS, FEICISOLICBY 3HBEAVDEORKRKERERET I DR EK

MOMEMNEDOLE &> TRIFE T 7, '
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MITRELZAZ{LBARULUE, HicTable. 1256 b» 3 & 5IcA=1441FA=1434 D &,
A=141IZA=140L D P LOEHIBNDE W, LIABZOHEBMBANIRILF—%EX

THRFZIATWE, ChoOERR. DHOEE—FTLRELEEADICHT &

FordbAMhZnidhEd, —BICEbhTwashellDFEFETH W & HWHE
T, '

(2) 27iME (C=2062) : FHBOAMI RN F—2H 3§ 5%1{L%Table 2ic 7

T ChoDEIR. EXOHBHBE THEINASHEOEYHMOETH 5, M2

(ESVEHE, FichrbEIL, PRAZELITH. BLBETDE, HUB®
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RAKEWTFHELFHBRIANF—LHZHLIPEZIGBEMLTNWE LI
Bbhib, $EAHBRFOEBRIIHLTR. chETOoOBRELIPRDAERE
ERPEOoNE, (Table 3) ¥4 bb, SHBEREXOHBRTHIREDERND
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1) LiEs, BImEMat{b®EEdHRS 2401,2802(1987)

Table . Difference of the most probable charge

txc) between the neighboring mass numbers. These
{ varules are in unit of the width parameter C.
1-or me —ZbAz (Pexcent Error)
A A2 24Mev 18MeV 134eV
149 148 1.19(26.7) 0.56{18.0)
0.5 148 147 0.19(154.} 0.63(9.36)
w 0.
a 147 146 0.60(45.3} 0.55(28.4) 0.63(8.39)
o 146 147 0.32(82.1) 0.77(27.9) 0.89(8.66)
! . + . 145 144 0.24(73.6) 0.83(16.5) 0.85{6.51)
k4 } ﬁ s } IL 144 143 -0.22(83.3) -0.08(152.) -0.78(6.71)
& o } i 143 142 0.52(55.6) 0.83(14.2)
142 141 0.18(158.) 0.67(19.0)
141 140 -0.21(132.) -0.11{139.) -0.28(51.4)
140 139 0.41(61.7) ©0.73(20.0) 0.40(36.3)
0.5 139 138 0.57(34.2) 0.19(74.9) 0.48(20.9)
3 L 1 L
80 100 120 140 160

. Mass number
Fig.1, Difference between the most probable charge

at 24 MeV(zp24) eand that at 18 MeV (Zp;g). Table 3. The difference of the reciprocal of the
width parameter between different mass
chains.
Mass number 1/eiog el
Table 2  The averaged difference of the reciprocal i3 24tV 18tev 13ev

of the width parameter at different proton
148 146 -0.8321.60

energies.
145 144 -0.69:0.23 ~0.1610.45
145 143 -0,7320.22 ~0.41£0.13
Average 144 143 -0.05£0.28 0.3050.14 -0.2620.44

141 139 0.1020.15 0.52#0.35  0.08:0.33
93 92 2.08:0.70 1.2311.79
93 91 1.19:0.64 1.26:0.37
1/€,-1/C,, -0.05720.113 92 91 -0.89:0.32 0.03+1.75

88 87 2.06%1,
1/c“-1/cn -0.11420.113 o108

1/€yy-1/Cyg  -0.08420.054
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Table 1 A DRIEHROHRICODNTHES
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ﬁll‘?b“(\ W B % Table 1. The charge dispersion for 4=129,132,133 and 135
/1o h kBRSO H

L‘T‘R&)ko 2D T2 charge dispersion (o )

¥-RRCRohRL T T =ty -
BUFOABA* ORD > %0 <1.10
(0Zo/0A*)Ae. 1. Ex DIE% R 132 85 0.95+0.05  1.05+0.05  1.15%0.05
HEER. IBEHEOBKIEOL : 90 1.05£0.05  1.1040.05  1.15+0.05
TWEEE UE0.398E o h 133 83 1.10+0.05 1.13£0.05  1.05+0.05

. >1. 21.10

R. COBWEETORE 2103 212
EAREOVTRHRSATL 30 [.10£0.05  1.10£0.05
BBV IFFRMUTH B, X conclusion: o = 1.10%0.05
HIC(OZo/A) L1 A ExB B, thermal neutron fission: ¢ = 0.69
SEFOEBIIHLTTOY
PURBIRFig. 20CRT. 5 N T "o soMev
5N WIRAHRE OB coif & B3Mev ;
-0.13BETHY. ZOMED 2 o o 1
TR A 4 VBB e |
WCEOhTOVAEERUHE “ony E%——————T‘———%‘———————__%E ]
M E > TV 5, - 0.2} 1 .
(aZp/aEx)AF,ZF,A*OJ‘ECZO ~o03t |
VTR U L 3L — | |
FABHRIEL RO RD. BE | ’
BERERIRBE->TOR o %5 T 55 5 0
Vo BET TREBShRER A

X ) Fig.2. The relationship between 3Zp/3Af and Ap
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(Eraic]l ThET. 2°2Th +3He RER KRBT IBSH I O>W IR LENPEE
AWEMRZT2oTEEY . BARKFOBELSH. EB A NX -2, BHEMEL Y
DHMENS ., TORKRBWT2ODOBIRE-FRFETIWEEEZR I LNTEE,
THR. CORBRBIBIIBRIHRANOHEABRREAEL 6 OHRELEPARNS 2. Lid
OMBIHBELARRLHAL2MNEE RSB 60 E 2%%Pa ®%%Pa OBEMYE (B 1)%
B Lz, B1&D, ERIAZ., HABELEHWABRSEHED - FALICEMr 686N E
HERRELEBRLT., BELLAERER2RTILEV DI D, 2OZEME, CORTIE.
HeWREELRBMFCH 22D, HABRBET TR EEABRISHE L TWS T
UHKEWEEZGND, LNLEYNSE, 2O ZAF -HBIIBWTIR., AfRF
D Break-up HFOFHEBRINBREOBIRANOFSIZEETE LWL OERNEE D b
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BEDI. ATV -EERWEAERATRSIZLICLE,
(RBR) FEREIABRA¥HZEMABEFEEREROUN) Y S 70t rD3Ca-
ADOKRBHIABTB IR %, ABKTF &L Tix22Mey ek — A% AL, ¥y -4 v b
1F¥%%Th 2N LIcEBLZ2300. dng/en2B) 2 WA, FTRVWOER LTI, A
E-E Si(Aw) AV V¥ -FVRA-THBWEY YNV IFEC20 -160" )£ 1T%5 .
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HEZTR27. ROEBRTIE. BOHUFOMEIC4H>DSi(AL)BIHBAHEL, AE -
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WAMEL =, 4 0DSi(Au)BRHEIX In-plane k1c40°,80°,80°, 160 OAMIEICHBEL 7
T - FULEIZIE . CAHAC-PCIBY AF L 2ER L7, COEREM S, MHBERFII. 8K
FAERBLEBREBEOERMBIANF -JLOBSHBE,. AESOHEOHBAE2E8R
TRIFPTH 5,
(HREEE) 4. AE-EAT VY -TOVYINRAMEERPLBRX LB WA
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ITANF-BHONFEHETINEBEEL KD, AEEIZITR2VWERHEMEEL KD~
BRIZEFLICRT, 2hdrbbhskSicp,d, t,*HeD B IHHE X, ® ST 5L KDY
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{Introductioh] This work concerns yield measurements of '2°La(y ,x*),
(¥ ,nm xn) and (¥ ,xnyp) reactions at bremsstrahlung end-point energies
(Eo) ranging from 125-1000MeV with an aid of suitable radiochemical
separation. Extensive investigations have been performed on light,
medium-weight and heavy nuclei, i.e. from 27Al to 22%Bi by the members of
our laboratories and the results were reported elsewhere’-2. The !'33(Cs
_target allowed the most extensive measurements among them?. The aim of
this work is to establish further the reported systematic features found
for both photopion and photospallation reactions. Natural La is chosen as
a target as it is essentially monoisiotopic, very close to '23Cs, and also
allows measurements of (¥ ,z *) and (¥ ,7z "xn) for x up to 7~9. The
characteristic features of the measured yields of phetonuclear reactions,

G ¢ in unit of wub/eq.q.,corrected for the secondary contribution and of
the cross-sections per photon of energy k, o «(k) in unit of xb,will be
discussed by comparing with the previous ones on other targets.The results
of the photospallation of '3%La are also preliminary, but will be included
in the discussion.

( Experimental] La20s of high purity (99.99%).were irradiated with
uncollimated beams from the 1.3GeV ES of INS,Univ. of Tokyo and the 300NeV
LINAC of LNS, Tohoku Univ. The target thickness was 2.5% 102' nuclei per
Sq9. Cm on average.The details of the irradiation, monitor and counting
pracedures are similar to those described previously for other work from
our group'-*,

(Results and Discussion} Variation of the observed yields of ’35Ce in
#b/eq.q. as a function of Eo is exemplified in fig 1 . The Eo dependence
curve evinces the existence of two components : one from the photopion
reaction '*°La(y , 7, “4n)and the other from the secondary proton reaction
'¥9La(p,5n). Other examples,'3°Ce and '3%Ba yields, are given in fig 2. .
The extents of contribution of the secondary reaction are shown by the
dashed lines which were obtained by the method reported previously !'-%-4,
The contribution of the secondaries decreases as the number of emitted
neutrons increases. It is remarkable that the yield ratio of
199Ce/%%Bal=0 o (¥ ., ")/0 «(¥,m*)]is as high as about 5, as is also evi-
dent in fig 4 below. The o «(k) are illustrated in fig 3. The unfolding
of ¢ o(Ee) inte o« (k) was performed with LOUHI-82 code. The dotted
curves in fig 3 are obtained by interpolation for the stable Ce nuclides.
Allthe excitation curves are of similar resonant shape with FWHH of about

SRY-A-, ChEUH &6, EFobemoH, FAEICAHADU D,
ARBHBEBEMN, TAAEENE, BELEDRPTOD, b S,
LEZEWWS, K3 babb i, AULbbWh 55




70+ 15 HeV. Fig 4 shows the variation of cross section at the peak of the
excitation curves as a function of number of emitted neutrons. The results
of this study are compatible with the reported results on '33Cs target as
well as those on other targets. The total cross-section for
1393(yY , w-xn) 139 %Ce(x=0 to 7)is compared with the total photoabsocrption

cross—-section Ac%o oy in fig 5.,vhere o o~ being an average of the single

nucleon photoabsorption cross section and A. the target mass
number(=139). ,The total cross section amounts only to 5%10-2 of the
139% 0 »n and the peak of -the total locates at k=230HeV which is very lou
compared with the peak location of k=320MeV for 139%& rryv. Theyields of
some of the spallation products of '3°® La are illustrated as a function
of Ee in fig 6. These are also still preliminary, but the trend of the
yield curves for the spallation products is comparable with the reported
ones for '*3(Cs.When one takes the total inelastic cross section of 100mb
estimated from thé spallation results and % o (¥, = "xn)=2.0mb, the ratio
of the two(2.0%10°2) would régsonablv explain the ratio of 5%10-2

mentigned above. .
el ede— e
: ? '_‘_L:m..-.. .
ooy A _
i 7\\-1, \~< e 3 .
) "-jmﬂ
T e iat vt s smtr s et
fig 2 Yield curve of fig 3 Excitation
fig 1 Yield curve of '35Ce and '%*9Ba function of La-_Ce
i350q ] T ety
f ] %: 60) e
= AC 0
2 e - —on b_‘ co 119K Tu - -
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TN N L P
3 (3 Ll b K
2 < 3
6”")\ ] E
E1\ |
g ‘e . _
el e
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fig 4 Variation of cross fig 5 Comparison of fig 6 Yields of
sections at peaks At%0 oy With spallation
total of (Y ,m " xn)
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et al., Phys.Rev. (35 254(1987); 3)Sakamoto et al., Nucl.Phys. (1988
in press);4)Sakamoto et al., Phys.Rev.C. (1988 submitted)
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FLD, B EFEY OB 8e. . VCREOFIEBEELNET 2 HY T, *Be
(p M BRUSTHAAE ¢ 2 BB @ T (En<38MeV) ZAVTHIERMEE NEST 2 R %17
S TW3o BEWWN + n —>1%e + x RIBKO2WTRIEFEOKFALTHME L LM, 5@
Au. Cs. Y. Cu. Feu Ni. Siu Mg 2 —% » Pl oW THEERMBREcDWTELZF -5 1C
DVWTHEL., — XKL OLBPHEAKE FVEITE (ALICE) 0B ETF V. <5 Lk
HEHEIHTFLZHAVCOMNED TN EBRIC>WTHRT 5,
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BREICHERUNESSHESRBE s — 7 » bEp + Be ik > THRAEI L BEHERHET
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SFH#A47a bt YORIFY N— Fa—2BBLAGOEHA VA, COEFI lun (
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FEMYSTHEE L AEREORMIc BN TH 5, BB, KERTI ALICE OFHEIC
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2) D.I.Garber & R.R.Kinsey, BNL325(1976)

F1 MELAEREE- FEREOQIE
Reaction mode Q value Reaction mode Q value Reaction mode Q value Reaction mode Q value
197 194 ) 63 6
197I\u(n,lon)lgsl\u -23.1 MeV Cu{n,3n) 1Cu ~19.7 MeV na(Ni(n,x)“‘Co *=0.5 MeV ecc. “atSi(n,x)zaMg ~13.0 MeV etec
65 64
Auln, 2% - 90 Cutm2m)eu - 9.9 naCy (n,x)20C0 0.4 ete. 2854 (n,ap2n) 22Na -34.1
65 5 5
1302082 - 9.0 culn,p) N1 -1.4 Bnt(n,2n} e ~12.2 285 (n,ap) 2 ¥Na -23.1
133 133 nat oo -
133Cs(,n,v)133Xem 0.1 “Cre(n, ) 2.9 ete. | M0 Co -8.2 ete. 51 (n,02n) *2na ~22.5
cs(n, ) xeB 0.4 "e(n, ) M 0.1 ete. | V(NP G0 o196 Py (. p2m PP 2.3
54 52 - . -23.
89 Y(n 3n)87Ym 21.2 Fe(n,p2n) Ma" -21.3 5 Ni(n,30)" N1 -22.1 nat 24
J : s4 52 ¢ 8y1(n.pIn} Co ~29.6 Mg(n,x)" Na  -4.7 etc.
89 Y(n.Zn)esY J11.5 Fe(n,p2n)” “Mn® -20.9 ' :
I1a':l"e(n,x)521~‘e ~24,1 etc,
na“'I-'e(n,x)“'(:r 0.8 etc.
0.8
0.6 |- i
a
5 0.4 - 8 [
(e}
L o2t 4 . .
® 0.0 L ! 60 | BNL:325 - .
= 0 10 20 30 f —
5 = . ALICE
= I ‘. x0
? 1'4L T T T E o / ( 2)
" .
12 ]l © | .
20 :
S of ] g
E,=35MeV T
” .
E i 0 - . . ~——~§——- —t
w | 7 14 21 28 35
g ] NEUTRON ENERGY (MeV)
]
® ] 58 57
2 &1 ¥i (no2n) NI RUSO B2,
40

Neutron Energy (MeV)

AEBRTHGWR p-Be difkF
DAY A

WITEM & XFRE R FEH B (ALICE) & ok#

Measurement of neutron-induced cross sections with pseudo-monoenergetic

neutrons up to Ep= 38 MeV

College of Humanities and Sciences,

Nihon University
Institute for Nuclear Study,
University of Tokyo

Mutsuko SATOH

Mineo IMAMURA, Seiichi SHIBATA
Shingo SATOH



1A10 AMSIC & BRKFO  BeDME ~ FEEIC LD KRHD ! Betk BAED
et
CHASCH | HAMIRS . BARY®, HAH . RAFHSHC . BHARE®)
OE SN E 7 SN 5 SN i PSP 23 SN i A
RAWET. WT M KEER

[FF] '9Beld il Sx10SSE DB T H D . MERETIXCEARICFEHERICEDEL LTKR
hOBREOBEBIZCEDER TS, ERLABelZo 7oV iciRE L. fKick D R (iE
) B TUEEECHET S, BoEAMS (IESRERESIN) ORKBick DEMED *BefilE
Mg @K - M8 WIEEDOREEE. In) Vo - VOREREZFOMELAWS
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[E8R] XM OBRRUCILEREIIRO22I2HT 603
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EEEL

(HEAHH - BT A2 HIL A - HEKE - HARI &Y 5 -5)
QLEHH—' - KBEE2 - WEBES - HHIEB? - FIIZKS -
BIERS - MBEAE - MWLEES' - ABER' - B

BLYiE =2a- PV REFHOBEEOBRRIEEN 28R OERT 3V F- 2~
7 P ERET S0, 1931 Pauli KEXDEAShELZREFTHL, T0ERIBI R E
AEEBICEVWEEL OGN TE R, EC AN, 19805 »TYMD Lubinov & D7 b -
THREFVFOLDBEEEZHCCT. ¥IHT eV < my< 46e¥V VWS =a—+ Y/ BE
X g A TREZHRE LA (Do ChRRNTFYE. FHYPHEF LEDOO TEELHEAEZ b
D7 % Lubimov S OEBRERZRIE T A HRED T2 0BRAERPRAG SN Y FY
AEF S AFERBERRIOK I CHDATVEY, 203 BBIcEREABLTVE O
BBAEDINV—-TE2EZ5OTA»TH 5(2-4)o ,
HABMTOER K20/ V- 7TRERRKFERTHEMRAACEHRBEINLEL-2
27 b A =g - RHOWTEREIT>TWVS, ChET, 19858 & 1988F 2@ D5 — %
IR ZIT W ERME & LT 29eV 2872 (5), BRA. Bt BEE L3P D 7 - 51X
EEMBT 2D OEFEED TV S,
COEBTRRECHRERNUIEETH 2, BHROBRKZ I NVF -5 18keV LEVD
BHEELTRESBERCH. PoM— B bOBLETH b, —F. RIHHES LT3
K TERRUBMOBREPLELN S, COEFETAEGEER T, KEHE. &8
B4 0% Langnuir-Blodgett(LB)iE (6) 2 WTHB L. ME O D5 REES LW < 1
BHIZ Bergkvist BEA LAHESWEF v v v VEMRIEH L COLIBBHBEEL
T LBE (754 vBy FIvA) 2FAVRIEICLD,
(1) BBEOBINW, 25 THET.6ug/ en® LIEFCHLL, B—Bhs-0BFET
DxFVF-BROBEN NSV, LEN-T, MIERDOT 2V F - 5EfE0EH 1L
2 EBTE B,

(2) H B#RIF &1°9Cd IBUELIR (199Cd DKLLA — Y =z2<7 bAxHAVT 3OS X
R PLVDHFEALF - DREBLTR <Y but— 5 — OBEMKONE:T
5) BAENEELCHE (H1) TREEABH-TELVI L DIEEREEER
WickpdlEBTE, TDOEHEESF V.

(3) MEERERECTAIERLVBHFARBMELZED L LNV TE. MTEOHIHE
R EEBBZIENTCED, (L2EHOMEDORFEOKE X 25mm X 100mn TH
Elx 8 mCi 4@EE 60mn X 200mm, 40 mCi)

BEBTEBZNSTH B, '

BEAEAY RK2iRAD0 7/ V-7 LAIBERRBEBE2RY, £ F57n vl —

V% 1074 mol @D CdCl, BT LTRBIKRE ST %0 725 7 4 YR L 72480% £)

LB WWB | BN B T3P, BEP20C, LTt dxbs, oBbLOE, &
Db Blid, hEIEHEPE, b VAR, BBLERLLLIL, D0V EL
A5




DHRELTHBEIREDPND, #LT 3.3 X10%nol 075+ Vo~V EVvRAilzE~Y
47y rotre— PERMMIECHTL, TRRRBCEMSE 2, TEIKO o &
7.0 = 0.1 BB 16 - 20 CTREEIT Yo 0T '99%d o BERFEFAHOBERTRE
e LT '9%Cd (~10 mCi)ZE L CdCly, BEZEA V. °1 BBFOBAER 1 T ~LE
N7+ Y B (200 Ci/mmol) VW3, 77— VDO KE &L 200mm X 210mm
THESIE SN OBE San T, 19°Cd OBAM SN ARHEERED 199%Cd 2HWVWTTE 3
i ERGteD LB A RHE T 549 0.7 EHAEKBELEL L

EBR®%., TAIcd FERTEIECLIDTIVAERFELER S, Bl 4 7 H
EE SO A ERIOMAEBVELE T VLVBROEIZ T/ BIRIVESMN Y0 -
FicfEA, #AZBEUTEREES 30 - 40 dyn cm TIML., KPEMBEC L O EEEIRE
K75+ PVBMAFIvA0BEBLEVBREE L. LB BAERCEBEHVONIEHE
B EEPRALADP - ORBROBHORKEIC X 2BEREBIZ D ETRIKESE
izl $+3bTHbd, CEBBEDOHE—IE autoradiography &, ZD X BEBEEOD
photometry WL VR LTWAE, MELABHGSEORS. TRETOFHY. REODHE
NOBRERERIVE-BHRFELZHRE L CHFE T2 LKL .

BAE. 60mm X 200mm @ °H. '°%°Cd MFOHBMSKR DO AECEMPTH 25 SEEH
FHE s REBODROM L LV HEBEOREBEL LT~10 eV 2HIELTW 3,
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1A12 TAVAZAZ LARMNEOBEERED

(HKHETR. BRI kEEY . HEF? . FBFP . LBLY)
mng—. KM mEmEY . KRRBEAD . hFEBGE .
BT . fERMRARS . MIWEER® . D.C. Hoffman*’,
K.E. Gregorich?®’

2asfg, 2UTEsALNICT A YAV A 7 ARMAEOEERE. FicaBEiIow
THEL. 2 aBOOWEHML 2 EhOBBIIOWTEELTVL., BERKOH#
EET- =,

238”(1AN’XD)252-v'ES\ 233U(14N’xn)247-'xEs\ 2'37Np(l2c,xn)249-xEs‘ EAQCf(p’
)25 <Es. FIGAZFALUCEHER 249 ~ 23 DT A VAV A= LENMKEEK L.
QAT PLAEBELE, a A7 b LIESi(Au) 3R EE R 20 IR B B8 CHIE £ ATV
Signalld. Clock pulsek —#&i-List mode CHTIC B &R A, ZOKHERE2EICEEBO
BRIEET>F. BohEaBART M. aBOIAINF —, BRYMTRAELZTV. 7
A VAL AR TIRESICHEMBICEK- 2, BoNAEsEMED affid. F—
DOEFETESNF22P0(8.784 HeV)E L, 2''"Po(7.270 HeV)D a AR YT ML HHEBR
LTS AETFIVHBEOERGHOEL LT, O Ca—¥ 7025 LAELSACY ZRAWEE
INEREICLIDBITEIT - A, '

ERER ATable LicF Ll dE, TRANF—DHEEFFittingOBEDOATLEMY
DMELRIZoEET, COS5H2TESO=A(7.323, 7.275, 7.213 HeV) & 2“EsOM A
(7.780,7.730, 7.699, 7.654 NeV)Da Bz {2 D ¥ BT hFhBEEEHEAT-RLT
BHDER2ES,ZCESHORESNEDDELE, ChEaBOHBRKOBBRELL D,
ENEFhBROBRENBUHEBEB L, X5 EBIA VT —HO2RKDaHEED
EHEAOBBLRERELT. ChESOBBIOWTHRER{T R, 2V ¥ ATT 5 A
kBl e= 0.2~ 0.3 TE., IBEOBRT L~AMIE3/2-(521], 998 HE OB F1x7/2+ (63
MMFHIR, 2O OORMIFBELTWS, BEBMBE TS 5255Es,25%Es, 2Bk
OEERMETIZT/2+(633], 247Bk,2*5Bk,25 ' EsTI23/2- (5211 TH B, TITINIZDD
A OWTAMETHBOAET A VAYA ) AR Ka BEOERIZOWTEREAT
e MEEHNIT ANF—HAIE. E=h2/29 II+1)THRYE 5, BBE24I~251DFHAH
D7/2+(633] £ 3/2- B2l DEEEH T, 2 OMFRA» SBEHEF Jeff A RO N ZRZDOE
fgeE drigt Db A & B L Fig. 128 ohk, ARICLT2VES, 2 SEsDa HEDER %
BEic7oy FUTHSBE2ESTIZI/2-[521] 28, 24"EsTIX7/2+(633] & L TR OEMERE
FAhARDBE, BFBEOBTROLPNEFHRERLS—~H LA, $REEBEHICBVWTNY A
w REZDOB—MRBHLOIINF—EL H—HREGLHEHEBLLOTRLF
—ErOA KD B LE=1/2TCid. E2/E =1.2205, K=3/2TIZ. Eo/E =1 40 HI{F XN 5,

Bohrhb®inh, BBo%oiir, o ENTHE. TREITWTIT.
BPMEBUVBAB, 230VWEEB. LOIRGDOERB, M6 FXH &,
D7y, R.ZLITYwF




BUTES, PPESIZOWTHEATAB L qaprer
245Es13E,/E=1.45+0.35T %D . Summary of experimental results on einsteinium

2ATESTIHE./E1=1.28+£0.09& W5

o-particle Intensity
ErBeh, choDEELH25Es Half-Life energy(keV) (%)
DRJERBHI/2-[521]THD YT o
247 g . 1.7 +0.7 hr 6776 +2 93 +14
EsDEJERARHT/2+ (633]CTH 3 : 6716 £ 12 2735
HERBELTWS, ChHLD 243E s
» N 28 mi
247Es it R RABAHST/2+ 1/2 (633] T min i B
HOBMEAA=ZERD a HIX24Bk 207g | 6848 +14 9+8
S
ORERE 7/2+[633] & 2 O R ERH . 455 %026 min 7323 +1 86 +4
9/2+ 11/2+~\DBBTHELERD 7275 £3 12 +2
7213 +5 2+0.7
372, 2*°EsTlE. 3/2- 3/2(621]»% 246Es
2 - 82 % 3.6 mi 736 100
HIERET? O BRDI/2- [B21AD min 0
Favored transitiond & D [E#zH 66 16 sec 7780 +3 5+1
" o am 7730 +1 79 +6
5/2_’7/2"\0)é*§b)ﬁ7ﬂl1§ nto 7699 +5 13 + 4
M2 ESOBBELANLT-Da 2eog 7654 + 6 341
4 S
7.780 MeVik. 2*'BkODEJERE 21 +5 sec 7907 + 4 69 + 15
7/2+ (633 ~DBB L ERXB N3, 7885 +1 31+ 14
| L] L} ) 1] L) T ¥
geﬂ'/grig -
Systematics of Moments of Inertia for
0gh Odd Mass Nuclei with 241< A < 251
07 % Bk for 7/2+{633]
. KT (daughter nuclei of 247Es) .
¥ 0.6} * R "
Bk for 3/2-[521]
DAEAERA (daughter nuclei of 245Es) -
hMRA, 05t ° .
- "o © o
HHE=, Am - Bk Bk @ Es
BB 30 53 0.4r * This work .Bk
W 7/2+[633]
03} @ 3215213
. ] 1 1 1 1 1 1 1 1
Fig. 1 237 239 241 243 245 247 249 251 253

Mass Number
DECAY PROPERTIES OF EINSTEINIUM ISOTOPES (2)
Institute for Nuclear Study, University of Tokyo, Yuichi HATSUKAWA
Department of Chemistry, Tokyo Metropolitan University,
Tsutom OHTSUKI, Kazuaki TSUKADA, Keisuke SUEKI, Hiromichi NAKAHARA
Cyclotron Laboratory, RIKEN, Isao KOHNO
Tokai Research Establishment, Japan Atomic Energy Research Institute,
Nobuo SHINOHARA, Masaaki MAGARA
Lawrence Berkeley Laboratory, University of California,
Darlean C. HOFFMAN, Kennth E. Gregorich
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(GO I2A %) OBBUIK, TlllE—, SRR, *FEA

(o]

HBS I BAAVYBRIETERT 2 EHERT 2 F /4 FEROMELZEAMNI, AV 94
y MEERE, SR T V7 BUITRLERE, A A4 VAR S ORI IIEEES I SAK
(Short-lived Isotopes Studied by the AKUFVE-technique) >MISh %4 v 54 vy 2
FADBIREED TV DS, TOFSBAY Y LAY 2 v MEREI MIRIGERY 2 B ENESE &
LSRR 2 FRTH B, ST SAKE, KEEHIEMEERES GIlRE) L,
BlEfovcELNERA LT 2 LTS RETH D M » SEHCE I B0 MM ~0.58 &
MACUMSZEBMEOMBAMHMNTE B0, EHEOBB2MET RO 1 DOFYRTFRTH
B0,

TR NV Y AY =y FERES T SAKEM EHEMEREOREHEE A HE oW Tl
#H335,

(5250

DEGRERIE FWI2 v 7 Al e v 20t g RIS THIRT B 2 v BB LU 18002t No
KETEOND A X 2GR E Uk, Fig. 11, Degassing unit (H A BE L fod O@LL) &
SISAK»SKEavFENEHT I 0lIHEEOMETcH B, 2Ty HER Y F2H
UBWIEAROANY Y AY 2 v b &), RISERYEREF « vt —p (1. 5ke/cn)
TAY Y AAZPOL 7 v VR L TEERAEOStatic nixeriZY, F v ) Y—F2&
MRBEN2ZEAUVCKIBLBRYZ KRBT U, &§5iDegassing unitic L DAY Y A X2 %1k
%\ BB ILENEEY 27 A REA L, TODOSRHOMBRIESRTT -T2 v REPMIELRE
WHIHE Uy 25 2 BB eI R U Feo SRABIS, 2 0Bkl AR IO TRIAR S Ui, 20
3 Bk o M IRIE O IT . HPGe2 W TH M O IRESHEME 21T - 720

i, AXOMMTR 2 VAV Y 22 EBHERBh VD a WP ERSE, chi
PSRRI HE U2\ kedihlili 3% 2 B O 5 EERER 1T - T2
() v

120t fe DR/ BV T, 2 Y FOMELTNBRICIE U7 v <222 bV % Fig. 21
AT MTI(T1,222.2 min)B LI [(8.5 nin) DKL, Chd OBEMILESEEShEZ &
RMER U, 22002227 MR EEKL T, (LR EHE TSR LLTWB Z ERbh D,
Fhey 180t foR B D 72 IR T, 1985n(Ty.2=1.9 min)®1°8Sn(10.5 nin) M3 EEX Nize

Zho OMITOR/R. Zo WM cEFMTUAdERMIANT 2HILR R RINT 22 &
&Y, BAAVERISTERT S EERNOZIE2 4 v 54 velb2Hlicx 22 & 2IERL
foo BTE, 2P2CIOARBNAUR Lo TELNZEHARIEE . T4 A VRIS & » TERT
BEGHGT 2 F ) 4 PEIERNES 2B LED TV 5,

LOERSE OB, WEhb LAk, WoBd OTE, o207 b
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1) G.Skarnemark et al.: Phys. Scr. 34(6A)(1986)597.
2) A.R.Byrne et al.: Anal. Chim. Acta, 59(1972)81.

SEPARATION AND MEASUREMENT OF SHORT-LIVED NUCLIDES WITH SISAK
Department of Chemistry, Japan Atomic Energy Research Institute, Nobuo SHINOHARA,
Shin-ichi ICHIKAWA, Hideki IIMURA

Faculty of Science, Tokyo Metropolitan University, Kazuaki TSUKADA




1A14  *v o4 vDALEHHEBOMSE (2)
(HSIA « 1) OFMAE KA M
AW 8 b
¢:179) WEAMR m)liE— AAEHR B=TFH

(U] BN b=y 2nmRKE2EET2F /4 EOhETRBIET & 0% RR IS
B o MBIER (o, B, ECRUHRBEAH) o LBEMHEREEANGZ DR, WAL
ARMEBEDSONTETCVE, ThoOBMOBRBRBEAA A VEBRIEE2MAVET LN
ZVR, ThHORIBTHELARAERMIBNL T3 MO EENE S 5 Bk L
BYOBV, #-T ChoOMERYEFHMLURET B LRFE LV, Ko, RISWITE
BMMEQ (2100 ubarn) y PEUMREOKE (T1.2=21 0nin) 2IMY K I KR,
CONMBIELREMBERASAESBRIBELITLBEIRERORV, 2O XS BHEHAD
OYUMEECER. REEM»SEE CR2EHIBL L A AH{LELHREOMAL2ED T 3
oo

SEE, OB EHMBEBLZ2ARFFNHUET « 2 v FARNYF I 57 HRIR
WELTHSIHe—j e t EBIREML, 252C fOMBUEBRY R VI AV 54 VR
&y "YE P IS0 QBHEM BT ENTELOT. ZTOFKP LI oLESEKE
KoWTHET %, _
[#E] AES2HEBRNHOTMETHE Ltkdik, X—VFrvavE.—F—
(NECHPC-8801) k&vilsh, WBOA YTy — o« HEYHBALT »
By T e BHARERTFO TS5 28N RIEARMATCENTE, RUVEBELITIERD
BERCTES, He—je tEBAR L - CHIRTERBRIGAEBYIZ T OLEHusE
DA VY 29— THEBILENS, REMAESHERTV. 70752 THELLSBER
752 avOAERIRMRMNOEBL, Ay b7y —F OB BRI U 7 38075 % i
HiER EOWUERTS>. (H-1)

B, COBELHHMERIOMARE UCHEIFe ARSI & - TM&E2 P S h, YR
HTHEMBMLTER A 4 v M7 v bPERHVTY 5, |

(R » fHH]

(1) 22C oAU LEREYZHe —j e t THER & o CTHMIETHEBEILT 2RRALIT
ol TORR, BHRALIKATERNEBONILARYONKEZIV20%THY, Tk
He—je t KBASOHREYRL ZRREELMNBY, TOZEhd, TOA VY Y
Y-l X BBHALOMRIE L 00% MV EFHENS, B, He—J e t HEOLY
HVEHLEOTT, COCITHFELZ2AVTIV I /A FORMEREIT > TW 3,

(2) v FaMEiBEMVCtEry—4 v rR120Me VOI8O 2 ME LCThikT
BWPEOIC Ho o158 Ho o 188D y 2 MIHT 2 ER 2T o 1o RI-2RRTELAIBI VS

DORAEMTHE FTRAETVIY EPLEIYE BEOEDLE
BAEo0A585 LOBOORE VwEhbLAVE EPLILY BLABLD




o fohtransfer RIGIC & o THBT % iR
BOrBRMlcERiho e TOMELEHRIET, BRBEHBO 18205 + 181050 %
— %y b Obacking R o 7e 7V IFOBRIBEBYTH S 28A 1 «2°A 1 5210.3
BUTRB o to AERZMLETER ERBOEBEMRMO. SnbarnBE T IEMT
itz Ty T ODtransfer KISOMTHMIEZNLUTTHBEEIXON B, DK BERD
CORHBES, LFSHMERBIBTEOHKY
BUERIBVWT, +HRRELCHETL,
fLEpitTcEs s L RMERTCE I, HL,
O.5mbarnATORIGMINAE PRI N B
BELO y §RRE T Bk id, &5kl
EHER2ILRT B ENRBETH S5,
Sty U IR R R B TR E
T HRELEWMEL. BHHRE ORI S
EECHIMET R ER2EI TV 5,
[XHRI 1) KRR, /3 1 EBGHEEHR2THE P07 (1987)
2) S.Usuda J. Radioanal. Nucl. Chem.,109,353-361(1987)
3) S.Usuda et al.,J. Radioanal. Nucl. Chem.,111,399-410(1987)
4) ZEWl, W3 1 BRMHEERRETPHE, S3A07 (1987)
(B—1) v 54 vl mtg
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_DEVELOPMENT OF ON-LINE RAPID CHEMICAL SEPARATION SYSTEM (II).

Faculity of Science, Tokyo Metropolitan University,

Kazuaki TSUKADA, Keisuke SUEKI, Takayuki KOBAYASHI, Tsutomu OTSUKI,
Hiromichi NAKAHARA.
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(B W) O Ik IFa ny -

BM: PUFILANBEHE2-—45Yy FIESSCERAFT STy FHBRADHEORRG
STIKMY FIOLONKARARORBLG27 - 4AX-AORBRBEANELT, VFILEHER
thte>3Iv o2 (LiZO,LiA[_O2 II28|03 Li SIOA,UZZI‘OS.USZFOG &)Y BLUCEE (Li-Al,
Li-Pb ) #XRIC, hEFRECL> TERI D MY FOLOFHERES JTCMBBLEH &
WALk, 6, BEDSRHTHYFYAOGRBBERT S L CRERNZRERFES
NIcOTHET S
2. R LIZOi‘mu ($ipE 99%, SEHHRME 10 um ) HLTLI Zr03 & (99%, 10 um ) &
Corac/Pureft MO HO %, v-LiM0, K& (9% 12 um ) | Li,Si0, &5& (98%, 30 un ) &
K TLI S|04 G (99%, 10 um ) L:tLithium Corporation of Arericaft OO AFML I,

LiglrO, £&& ( 10 um ) @Li,0&£1r0,04:1 RAWEPNLITFME NS0 K T2ARRMAL

2
THRL, X BEHKEDAHRETHRZCLEHR UL, RPBL2THEBEZEGTI20 K 1212
BYRILA LA - A AT 7 S HEHA L, JRR-1 BFET2-8x10"° en'? ity 7
WIVABHUK, BRGHE, %fﬂﬁiﬁ%%i’%&%fﬁ’(“ﬁﬁbfco
BHBHOMBEHT D TEHERNAL., [EICEUICHT0 OMBENEIS/KRITORY F
WINOL N &3 T LY

SRS LUER . LBMBRBEOArrhenius 70y FERTIKRT ., CHMSND LD, &
FOERTHEE LEBIEMBRNOTO LU F o AR AN

D (Ligt0g ) >D (10,810, ) >D (Liy0) >D (Li,Zroy ) >D (Li,$i0, )

>D (7-LiM0, )
L0, BRMOURTEEOMINE LB MU T AOLREAB G OEAKS S, ASD
SERMLAHTE. LKt UFIA (17) OIS A FELTRESSIBREEETFS 50K
HUTI . R<HEOBETH > ko CORVNYFIADRTHRBICEET 2002
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B#HIBLMMIZIEHTES, |
B2K, 800 K K60 2T ORBEOBIENERTO) T AL BEORTEROLICNY 2
Ty g, T-LM0, #RIELUTRY, WikiEE. RTEELO (L) 0(0) KHALTE
Lo TN, 7 BROLIT KEBARELEEEBLERD, FUFHIADRRBRICONTH
%95, |

[1] T.Nayashi, K.Okuno, H.Kudo, H.Amano: J.Lless-Common Met., in press (1988).

[2] K.Okuno, H.Kudo: J.Nucl.Mater., 138 (1986) 31.

in oxidic ceramic materialg

TRITIRUM DIFFUSION IN LITHIUM-BEARING OXIDIC CRYSTALS AND A ROLE
OF Li%* IONS '

Japan Atomic Energy Research Institute, Hiroshi KUDO and Kenji
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LK) OMSFREE  Cukal) B RIE

1, ¥ &

BEMNC BT A N F U LOWBEHFENRD S, FRSRRIBO MY F 7 LERERE X
NTWBHR, 20 BEFHORBHC O W OLR S A AT O b Y F o L HERICEESL Ty
5RNVF O LOBEERIPLUTHREIATHS, HBEICEALTWS MUF I LOSEE.
BRI & U RS A K R R = 3B R BRI A RIS TR L Ok & LT, REiBiE 247
2o Tn5, HHIHOBRRY XICHEARHDE UTOEAFTDRA X Y REERTNWBZ R A
—H-ICXUBEINTEY., REUREHIFICZ DA 2 Y DI S hTKE Y RBHRBKICS
ENBZ LIRS, ZOAR VBRI SBREHH UL, BRESHTICHEBNUEA
LEREHDAR e THENDS, BADWE T, REHDORX 2 AR b Y F 9 LOLBEHE
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ELECTROLYTIC ENRICHMENT DEVICE
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DF AT Y —KTHEBL 20 44-HClthT 1 BEMIEA L 720 IEERZ VKL 214, 105°C
T2AFFMSE M L. 35nmé X 10naddiski A 5, AHMIEREE (99.99%) RiRAPTHRBL
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Table 1 Tritium concentrations in cellulose samples
‘Lﬁ— 7J’ - tc i) P e (\: ‘i\ fﬁ?"m@i‘ﬂ?ﬁ*ﬁ - isolated from annual rings of a pine tree.
& RUFT A PN @7_}{ & Eaﬁ B UL < sample tritix(:max/a;u):entration
pCi
TEHEROBOFED LIEKRD S 5 & cellulose of 1987 tree ring 63.4 + 7.4
hEeZLAFRELT WS, 7. 1970 cellulose of 1986 tree ring 63.3 + 9.3
ﬁ:‘: ftd)fﬁiﬁ@ﬂm%é i‘ I) 7-_ I,7 A}gﬁ cellulose of 1985 tree ring 64.6 + 7.0
. cellulose of 198 ree rin . + .
AR DEROMBEES LY F 7 LB Lo mle e
cellulose of 1983 tree ring 64.7 + 4.6
fg J: D E.ﬂ-l(\ -: }.‘Z ‘i‘ m@ﬁ@miiﬁm cellulose of 1980 tree ring 86.4 + 6.3
m&%ﬁm%g%%wrgn%@hu cellulose of 1976 tree ring 104.1 &+ 4.5
9’-'7.L.(E§7J\'ff-t tﬂb!:ﬁ’}\LThé free water in 1987 tree ring 43.9 + 4.7
- . free water in 1987 pine needles 61.9 + 5.1
et 8 % 2N L —C l'\ 6° spring water near a pine tree 59.3 + 6.5
surface soil water. 46.7 + 7.8
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ODAEYNBAMORBE L DVWTRE L, BohncERE, BEEBRILYTO Yy & &
ZberryFoLrOFERBICIBALAEREME ST 5.

2. ZEB

2. 1 REBIUEWE

st E R e FE D '23Ba (T=10.7y, E7 =303, 356 keV) &, BATA Vv F—7HE& LD
MEEBFEHE L CHA LA, FHIcS/->TIHE, 0.2xCi/nl 01N BEBREARCHATL .
855r(T = 64.8d, Ey= 514 keV) &, A E Yo A0 o b vyEHPIcLoEEBL, B
A URBHEC LD MIBESEL T, BREMI0. 1LCi/nl 0.IM BEBEBICFRL .
$ 7, DCISCEIL, 1,2-CJuwzx s viclARLUTCHAL 7-.

WS ME R, Nal(TD Y vy FLr—v s YIRHMRE Ge(LDFEEBREREMAL 7.
2. 2 AEYBSE

1338 THREM U A ) v ABERE (55 VIESSrTEBLAR b vy o AHEEKEIR
I ANSIEWZWIL, phEFE T 3, DCISCOEKZMATIRES L, ~Y v s (BdWwid
ZtwrvyFoa) 2T s. BOSBER BHEME K#ErS—EBESWML, HHOK
gihExMES 5.

3. HPprlzxg

3. 1 T ViREBRcEOLEY

ARYBAFEORNE: DBCETAHIIVEBETRENLTCAESELL, ANS Z2AHE
ELKBA, ~NU9A RbuwryFosdkbic, {Spis10 OHECAELNBE S HS TfE
&3, f£f, DCIsCeZBRE A LL, FAEIED ANSEHOVALBALEMI, 41=5pi=10
OHETARYMENHEMSHE TS, ANSELREMBRH$L T I IEbTESE. —F, o
BER WX 3 2DCI8CO L ANSDIRIMBOEBDOKRET » 5, DCIBCEB L UANSE, YU T A DB
WRZ2reryFYLORIGRELT, FhEhH, 11, 2: 1251

AfFA 4 v OL®: ~NVYLAORELYBHBEICBVWTRE, NV v ALEHBOTMS YL

hEH>5F&bE, LFko&LSEB




Bk, TAHIVEIHEBTEDOAA Y BEFELTSH, S1¥'1 4 YEUARLREZELBO
BEERBSBOLYE, FILHITHEROA 4L P01+ Y RFEEL L - 7,

—F, At rFu LOREYBSBIcBVWTIE, R vy o s sEROBaZA T v,
C?* 4 4 VP EFETELERELBABOPBELRLZY, hoTrAVE&EBERHK, Ty
THEBAEOAF Y HBEAEBERRS AL - 12,

ARUBSBIcBY AR IHAHEOA A v ECUE 4 F v OBER, P FL YT
VEBEEOTPA) R~ F VBT A LIk nirETE R, Fh, NYU Y LORE
MBLOEIcBIT S SI2'M A YOiE, b5 WVWIE R turyFuLORENBESBICBT S
Ba?* A4 A vOHER, NY v ARELHhULORMMTEIETHRELL. TRbE, YRV
V-24-7 5 % -8 (DBCY) /ANSHIHI R EZH VW T Y v A2 ERN ML, xbevFy
AESZEE L., XYY AlLHWTIR, 0%, HECTEHBL-.

3. 2 7TAHVIBERLKROLEILRS T
wYy g ADOFER: RIBNMEICELY, 2909 8-S A -FHREBILEYMET 17 R
oy sk ERELL (F1) .

#1. Bu-Ba-Cuzf{tt 53 7 xioBadEHR

i 2 Ba (ug) Bafrk (%)
1 263.7£0.5 31.971+0.07
2 233.6% 1.4 28.59+0.17
3 241.8+1. 4 29.49%0. 17

ZbtwmryFyaAOER: BEMtELY, vy -2t rFy s -SRBICYHERE
DR boryFoAzERL, 120204 %812,

PLEd & >z, DCISCE/ANSREMBAMBRER VA LicLD, ~YY A, ZbuvF
Yy LADEBERFEEL L.

B3E Ik
1. 8K, Ik, AEE, 1987, 106.
2. M. KATOH, T. SHIGEMATSU, K. SHIKANO, H. YONEZAWA, J. Radioanal. Nucl. Chem.,

119, 237(1987).
3. J. W. WINCHESTER, ¥. H. PINSON, Jr., Anal. Chim. Acta, 27, 93(1962).
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DL 330, )RIGTER U PCERE 14.30) ObDURRW., HEP S FEHDS
AHCik, BNb(n,n")RIGIC & > THEE U ZI3mb LR 13.6%F) 25, AR BITRB L.
RIBTEBPBMNRVEDETRYRHERED 102 EZ5hTVS. ) L LI Kbe
MEEFBSLTRE, ETHERNTOTEREL SNEAEIBTELESD S,

H2 ik, LEEROBIERE (MATHH) Lot Bop/MoMERRAL D & TEIB
e, EHOM 2 OOy SBEONE, SEORL O BEITHEL b T B sk
Botz, TUT, ¥5RBESH (LT GFF) ~ONbORE - BIRRINEE, D FEHLTED
WREPERTB L LI, GFF RALOWMETH B EH (LEERE FFXD b AR TH
Xha) ZRHELTCARZ, TOER, G FFX D SBRESEE PRI 2B L
WWholOTIRET S,

(£ 8] AERICHWENDO L -9 -, IrCly AKX EFHCHHE L TBERSNT
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T-oTHEHLUR, ¥ @S HCFF) (T, PG ZHEABO T AW,

G# (or GFF, BITMER) & KBEMICBT 2 ONORBHOMER N FHEIZ LD 1T T,
Tibs, ONRL - — EHE(6.54 HNO3) 1al #100ml F 7Y PARFERL., HEOKE
W O100nl BERGM. ABBEOHBEZHRE U, 9 013 OFMERESEML. BREZ LT
THRF9IRE -5~ CHEDOKBERURL, K. GEHRPEDEHNENmDY I AN 5
AEKDTF 7Y EAONEREPEE, GREFS LB BN L, COXF I AN LDY
AR BE T RRBRETONDIL -9 - WnlZJEIMUTEBE, shiitkEge
LT, BREIRT S 2D vBART a2 MY —®47W0, 766keVE — 7 D BED S HHEAD
VbR ERZ KD, E5I0, (NERQ)/EHROER) / {100~ EHL(S) )/ KBRKE
B} RXDHOBEKZHEB LR, '

(BREEE] (1) FS5AEHMESHGFF) KB UNDDRERSROE N ERESNT
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DEH0.5 LIFC, EMADNERPER BN THEEMADOREN L KMHET 2LER
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v, (2) HNOgmPER6.5ME —EIZ U, HEitsEl% I~ 14ho@EcET e TaBL
GFF ~DINbDUNE DR ZHE U &R % Fig. 1RT, 6FF & H~THEMOONOILE B
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UCEMADD NbDINE B2 8 U =55 R (BiResi 48h) . HC1 700 B, HyS04°TH
~60 & HNO T R TEWDIZH L, HC10 4 T2 2700(1. IM)~18000 LIk (4.5M) & HNOgIZ R T
HEDBAERVWLLRDBWERRTILEBL o, (4) RFAF 2V ENDOREDSH
BHADEBIOWTIE, SHRHEEE LTl BEROWTRM U ER(Fig. 2), Fe*
A dng/ml LT T S NI WOREOABLSEHREN, b BESEFEENEEX NS
Weg/mILTTRABEEPETI RN E2BEI DR, (5 ) GRIICIESHR%N0iE,
IEBEH%THNIE. 8M(or 4MHS04 - 0.IM HF  #530m1%£97.5a1/h T, H Z ARENL=HE
BMIBUTRBIEICED0Y LIESEEEIRENTz, £z, 0. 2 9BOLIERAIL LT
HoS04 - HF L FIZAEDH DT RLUE, 2B, PNHOERWELTHS 2,38 LHKET 3 LT10~
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~30 Bg/reaction-system ~30 Bg/reaction-system
* %k
solid /soln. = v0.1g/~100g solid*/soln.** = n0.1g/"100g
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** 6.5M HNO3 *%* 6 _5M HNO3

Fig. 1 Batch sorption of 3°Nb on asbestos stirring time = 48 h

and glass fiber filter (effect of [Fig. 2 Batch sorption of 99Nb on asbestos

stirring time). (effect of Fe3+ concentration).

1) HmER, REMAT, BEEKNSEOEROE (S EEMNEHEARYS
(BAWIRA) MRRREES) ,  60-66 (1985).

2) M. Weis et al., Radiochim. Acta, 42, 201-203 (1987).

SORPTION OF NIOBIUM ON ASBESTOS
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1810 Redox SSE-1DA 1T & 3 BBEHHO 5 Y LA DSER

(FpK ) OFWMMI. FHES. RENEAE
GRgA - 18  HERE

[F)] M30mEBELEF RSBV T Redox SSE-1DA % (Sub- and super-equivalence
method of isotope dilution analysis) Wk ¥, 22471 KPP ETh ZIEMRHEY Y
LOFEHEE HCI0, - HClI RTIToRY . SE. HS50, BFBERPDOY VI LDERDEDFM
REWRHRITV. FrRUELBROTHET 3.

[ =8 ) BB URE tracer soln. : 2%4TI(1) soln. (T1,504, 1.36mci/ml, 0.34 mg
TI/ml in 0.05M HSO4. Amersham Japan Ltd.) % 0.05 M HpS0, THERMELHRK.
TICI) carrier soln. © T1,S0, (99.999%) (K VEE% ¥ E 72 MEE 12 7R,

TICHIE) carrier soln. & T1,05(99.99%)® 0.1M HC1 soln. 2B HELCHR.

TICHE TIAH) OA8E%E  20% TBP(in Celg) RESEEE ¢ KBr0s.

HAELE 29¢TIU) THORNNMU ERBER (0.1 mI)Z. EHERMICTEILETE RELOBRED
carrier soln.(0.1 mDEMX 2o  ¥IZ. HaS0,€0.1 ml), HCICO.1 mDEFEMU. B TO
HEARPOBBE. ZMEEUL VLK. TRYBD KBr0; RFMUL, BILHK.
TICHD) & RRBO TIA) 28U, GMAII YUY -2k OKGEENEU 2.  AHER
SSE-1DA FOEED -2 1Zi > T, TICIDOKRAIGERE OV RD 2,

(FR] DT & T ORMEANHORE 1.1 S8k VT, BRIV T X
U W TBP(in CeHe T &k B hlitHiE. NapCr0, WX BIMBEDS> B TBP itk BEbMA
UTWie  1.2) HHMOROOBBEREE. TBP MMk T 28 Bk NaoCr0, L
ETLIN UFCHoRe 1.3) S8R, BATHRHITH > ke

2) RIGHE KBro, 2k ZE{LZHDORE  2.1) H250,(0.25~1.5 )@ Tl
HCI10, R D& x&AHE. BILERRISW. BEACRIRP o2, HS0, @il T,
TIC)REIET 3. [C1-1= 0.3 N IENLETH ok (Fig. 1) 2.2) TI(1) O
BHYREBILIC O EREEEN. (1 ]= 1.3 ~ 2.5 N, ([TI(1)]= 2.6 ug/ml) THolk
(Fig. 2) 2.3) BLIERIE. HCI0.-HCE & Tl ¥ 10 BTEHIEL RO U
HaS04-HCl BT 5 AREU R, 2.4) EBORBILLHBERTI()ORER M.
[(TICDI=1 pg/ml UETH -k, [TIA)I= 0.2 pg/ml w3 &, BiEEIMERBELHU
80 ¥ UbhBtxhiitb ot (Fig. 3) « Fh. COFRRHERMELRS &, BRIELEIZD
WV s >ERREshiz, 2.5) hEA TV ORELHAXLER. Mn(11), Te(1V),
SnCl1), SeC1v), PhC(IDWE. TICDOBILBRERIER B EAEHEFEURDP oL, &I 3D,
AsCHID), SbUITDDBEWRKREL. FhaORISWE TINOBIELRIEE VEXUR,

UED UBZA. W3k $wdH. WEBHL {RUI. LWIE ¥




3) MEFEE BEPEORISH. FIFPHEEMRFRIEL T 31543 1TH. SSE-1DA TR
HREENE RN, SEORR. HEVHORIEEAFPEOTh LY HBETIEE
3. SSE-IDA MTIHASRWEELEUR.  UhU. Subst-I1DA K TUBRIFRERNE S H
e COERIWRAMIZHEHES, SHE. HEAELITIRVEB®O SSE-1DA IR

ZIRMIEAR L Table | WWRUL R,

GO cmcecmem = gz ms -
100 : — - . »
- 40
B —_—— t
it - T 2
® - - 30}
50 - ~
~ - IS of SN % 20
% I
- 10
o—& NI )
(Cllox 0002 002 0l 02 08N (Hos Q5 | 15 2
Fig. | BMBAIRDD TI() ORLBLEANT 3 [C1°] R Fig. 2 RILRIEHNT S (] 0¥
O : [TH)=17.85ug/ml, KBrO,/TI(1)= 0.8 [S0,"]1= 1.9N [TICI)]= 2.598/m1,
A [TIC)=17.85ng/ml, KBrO3/TICH)= 5.7 [S0,""1= 1.9N (C1"J6x=0.5N, KBr0,/T1=0:48

O ¢ [TI(HD=178.5u8/ml, KBrO;/TI(1)= 0.6 [S0," )= 1.9\

Table | SSE-I1DA & & BIRHURRA

) R e [ o---

50 ‘////”’(ﬁ v [TI(1)1ox Taken TI Error . Error

R 40 0 . k= 2 k=3

iR 10 Cug/nt) (ug) & )

% 20 2.07 1.04  +1.6 /

10 0.61 0.30 +4.3 +2.1

. . . 0.54 0.27 7.3 +2.6

0.1 | i0 0.34 0.17 -0.4 -1.9

[FiICN Yoz tugsal x|
Fig. 3 Mit®mTHy 3 [(TI(D],. DLW

®: %117l 0.22 0.11 -35.5 -3.0
A ke T =M. [TIQH),.=100.9 41 g/nl -9.2 -32.5
[0 Jax=1.88, [50,7"1s.=1.58, [CI"Jox=0.4N -35.2 -41.7
[H° Joe=1.6N, £SO~ 1ou =120, [C1")x=0.1H

k8r0y @ TIC1)D 172 Kt [0 1=1.94, [S0,-~3=1.5N, [CI-]=0.4N

1) Hiroe Yoshioka and Kunihiko Hasegawa, Analyst ,112,855,(1987).

2) J.Klas, J.Tolgyessy, E.H.Klehr, Radioanal. Radlochem. Letter, 18(2),83,C1974)

3) Hiroe Yoshioka and Towihisa kambara, Talanta, 31(7),509,(1984).

DETERMINATION OF THALLIUM IN SULFURIC ACID SOLUTION BY SSE-1DA

Faculty of science, Shizuoka university, Hiroe YOSHIOKA, Mayumi HARUTA,
Kunihiko HASEGAWA, Depertment of Chemistry, University of Tsukuba, Nagao |KEDA.
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Table 1. The percentage decomposition of [2-—1

4

c, 5—3!1] uracil and

percentage yield of products following B-decay of

tritium in degassed

aqueous solutions.

Run 4 5 6
% Rad. act. solnm. ix pCi/ml 333 332 305
3 ¢ yei/m 1.93 1.92 1.84
9 | we i Ur
Y . ratio, ———m——— 60 180 360
s [2-14¢,5-3H)ur
Decay time / days 355 536 385 570 387 565
Decomp. of | A ( 3H) / 4,84 |1.99 jo0,98 | 1.48 | 0.88 [1.40
: uracil | B (1dc) /1 4.95 (2.21 {1.30 |1.72 1 1.54 |1.90
4 B-A/ % 0.11 [0,22 0,32 0.24 0.66 }0.50
2 0.3200 - e*E)(1 - ) 0.017 1 0.024 | 06.019 | 0.025 | 0,019 ]0.027
a -
[ Decomp../ X/tritium decay 6,47 {9.17 [16.84 | 9.60 |34,73 8,52
average (1619) %¥/tritium decay
tield of c () /s 1.18 {1.85 10,88 | 1.39 | 0.80 |1.60
| Products p () / 1.3 12.05 | 1.3 | 1.59 | 0.97 [1.7¢
a D-cCc/ % 0.17._10.20 0.25 0.20 0.17 | 0.14
%,: 0.32(1 ~ e"‘q(l_-- R} 0.017{0.024 1 0.019 | 0.025} 0.0194 0.027
2 Yield of prods./ Z/tritium decay 10.00 |'8.32 ]3.]5' 8.00 8.94 | 5.18
average (9 % 2) %/tritium decay
o . 6
Moblle Poase Bun 5 Dogassad Aq. Seln. 180 tlwes Ur
007 N AOVAHa ~———>] Infect 200 gl . 'H B5.5 aCl
.2 slfFr. e 034 aCI
I Dacay tima 570 d
i M 0. 921
3 | U:‘ IPLC Colomn Amlnex A5 4.6X350 m | 3
‘i ) oo Foblla P T ,%
He Prase
. d e LK AT b o
& ' ¢4 alFr. <
oy E
3 z
— o fad
E h - 14C =
E ] ?
N 41
f
2 e
o L - VXN [}
v £} [] E] 128 [[3) L]
Fraction Mumbst

Fig. | HPLC-radiochromatograms of (2-14C,5-3Huracil In degassed

aqueous solutions stored for 570 days in refrigerator.
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Fig.1. Separation Scheme
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THE RECOIL TRITIUM REACTION WITH TRANS-STILBENE IN A THIN FILM
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Fig. 2 Depth profiles of 237Np, 239'z‘wPu, zu'}\m and 13-’Cs in sediment cores.
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Table 1 Th-232 and U-238 concentrations in biological sampies

Observed Concn.(ppb) Literature Value(ppb)

Sample n In.Std.

Th 1 Th U
Orchard 2 Tl 68.1 £0.1 32.7 2.3 64 29
Leavss Bi 65.5 £0.7 31.9 +1.9
Bovine 2 11 3.4510.28 0.87%0.02 - 0.71
Liver Bi 3.554+0.36 0.89%0.00
Kussel 3 1 45.6 £1.0 100 ‘%1 39,40,41 77
' Bi 43.7 £0.5 96,5 12.9 ’
Chlorella 3 Tl 8.734£0.41 138 13 5.6 130

Bi 8.67+0.24 138 k1

Human an 166 21 58.2 £3.9 - -
Bone Bi 172 16 60.2 £5.4
Human 3 n 40.411.8 7.80+0.38 52 8.1
Lung Bi 40.2+1.1 7.77+0.25

DETERMINATION OF Th-232 AND U-238 IN BIOLOGICAL SAMPLES BY INDUCTIVELY COUPLED
PLASMA - MASS SPECTROMETRY

Division of Radioecology, National Institute of Radiological Sciences,
Yasuhito IGARASHI, Hisao KAWAMURA, Kunio SHIRAISHI

Marubun Corporation, Yuichi TAKAKU
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Fig.1 Analytycal Procedure for *'Tc
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Table 1 Concentration of **Tc and '*7Cs in Seavater and **Tc/'?’Cs Ratio

Sample  Sampling point  °*Tc(Xx10™pCi/t) 137¢s(pCi/1) **Te/'37Cs
Bausimio - 0.0810. 07 -
L8184 % 4:10) 1.0:0.6 0.10:0, 06 0.0140. 008
HERHANKOO - 0.10:0. 07 -

Sea 11§24, - 0.1140,05 -

Water A4S 1.120.5 0.1140, 05 0, 0140, 006

1 mmxm#ﬁ% - 0.0910. 06 -
PG K M2 5 2.2:0.5 0.0810.06 0. 0340, 02
mmﬁﬁﬁ1“8 - 0.1010.05 -
B sy J Al - 0.1410.05 -
MR R KO T - 0.1340.05 -
EHR A @A - 0.1510.06 -
XA E AT 0.5$0.4 0.0710.08 0.0140.01
WRORESE 2.040.5 0.1210.05 0.02:0. 001

Sea WROBNAH 1.210.5 0.0810.06 0. 0210, 02

Water S KILYFBAET 1.240.5 0,0910.07 0.0110.01
BRMREE - 0.10:0.06 -

e U 9A K ilg ey 1.810.8 0.1410.05 0.0140.005

HE R R Ky - - -

I A B i AT - 0.1010,06 -

ABRMA R - 0.0740.08 -
Sampling Date : Seawater [ 1987,11,22~24

Seawater U 1988,1,5~27

e
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