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T, EE & I 100NV (%305 & 55 B — 1530 —) AR 200 VD F — R (5. 30, 404 @
Hro0FH, BU B 2 5R0S ~EM— 258 —TH—D2D2F RUIK) TH 5, 55 8
HOBEREDNAD LN LBNTEL R SEANSoTe—ax=28—0 Puonzemn
EHBBEBES5THD, ERFOHE TR THLFAEEHBB-> TNV B, '
Fig. 122056, ROEXSUBBRBEXLLTH 3 5,
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(6 Z %, xand/ory @ B M T L 100MeV T D UWFEIR200MVH LTHBRI NS B,
® s oxe @ERY FBRE, W00HVTO (v, xpy0) OMFER2WHMY O T KHLTE &

AEEBUITN,

ChoDHES(ppak B, DX — Y rDALSEDEH, BPEEKD SO MEHE MM, ¥
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Table 1 '33¢s
1) Ao AA peak height peak height
product Av 100 Mev 200 MeV 100 HeV 200 MeV {ratio (200/100)
. - - N x 3 .
SRR bk e R U B S ) PRR AR S
. - .0. . 2.5 x 107" : 3.
UL Lt e RERIE RN I ol - IR T T i S
Te 1225 125,1(-7.9) -2.6 | 121.6(-11.4) +0.9 8.5x10%] 6.2x10* 72.9
sb 119.8 123.1(-9.9) -3.3 | 118.3(-14.7) 1.5 1o 2.3x1¢k 121
4.7x10 24.7
Table 2 13902
N X AR peak height peak height
Product  Av 100 MeV 200 MeV 100 MeV_ | 200 MeV_ | ratio {200/100)
Ba 133.6 |'134.4 -0.8 | 1337 -0.1 2.6x10°3 | 4.2x1073 1.6
(-4.6) (-5.3)
ce 130.9 | 131.6 -0.7 | 129.5 +1.4 | 1.4x10] 6.0x10"" 4.3
(-7.9) {-9.5)
Xe  128.1 129.6 -1.4 | 128.5 -0.4 | 5.8x10°6{ 2.0x10°%{ 34.5
(-9.5) (-10.5)
1 1zs.3 | 1271 1.8 | 1254 -0 1.6x10°7 ) 2.7x10-5| 169
(-1.9) (-13.6)
Te 1225 _ B 122:7  -0.2 _ 5,3%10-6
{(-16.3)
sb 119.8 _ _ 119.5  +0.3 __ 1.1x1076
(~19.5)
1) Y.Yoshizawa, " g.i&i3m”, #xt (1978)
Hote  Av=Mass number at the center of beta stable valley
Ao=Mass number at the peak of the yleld surface
sh=Av - Ao
() : Distance of the peak from the target
Yield distribution trom "¢, '
1 * 10" Yield distribution from™La
—— 100MeV{30min} 100 May
- ~2|
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1A02 SO Cle,MERE2 0T

(BIAB) oFZBEA XEHR-B, RABA, hEUNE.

(HE] HBERoxFLERABYL LT, ERBAECGESRHXBRENE CHEI AT
W3 BEBR: R0 7 oBATHERTIANVEANSI) L E WBAZoT
ALF-ZR7MLORR, AASHORBREVTIEIATOREE T TEL1H TS
3, ME. 2o 0BROFEMO. HFEBEI~7 0 THRIATNID S oBERFALT
IRARIATOS otk & RRVLPYUEEL ORI Fo THBRINIERRIVTT
53, He AT, NI oSz I LY —HhiInd AHBI0 break-upl &3
FERRIL, ARV CXTERACNEYATH S, LH L. HeRBABEYER
BRCHBERCIAENIELALIV, HBHE. LSSTVoRB- TH LA -BAREAO TR
FIRPRAEE, 3 £ M Bl 5ORBVLENFEREC oL IRB LEDTR NI, PR
Mg Y3 AT AA- £, FANTAEACR. FEBECHL. $FA0dzal
-3 ORHABEIIHN OIS LIS, FHARTEHERLIEL, BALAAHERE
LT A0z - RBERE > 0 TRHTS,

(RB] FREARRROAMEEREKEL) 3RS, BEZ R YHEXKLE S~onyow
DGeIL7YH-MNEEI-Fy b, BEEOLNINMLESI™WRE X v vwdv —
ALy LTRAw) 483 BAIY4 70 O >R T AR I XL ' — 40MEV B 0 27 MV (
~20A) THELE, EARBORRE. 9Ky EERBRT, v vs vk L
HADaksk. rEsRABLE, GEAE R, MIERLERERSEY . Az LA~
30MeV B [FE MV (03 ~OoMA)T . R AMX M 3RHRABE LR, 79— /'y W& WAL
REINLL EEREMEE R30mpt < AREALEECNERVE, ¥ b 4v — KA
L. AMABIEEROVELOT. H5 0 LS He ERM AN EIBRoL O
CERIPDEGBRLE, 9-Howhok-4A4LRT, AESmOT-FY2Ix-Fl=
FYU-AER), FAALLITRONOTIV) RAE=9 -~ EANRE, BHE. fvvd
v-h LEREAR Y ERY, L85G SXEOratIeLE.
(#2. £ Re2B0r P93 K (CHe,20) . CReM) Bk $H3ERMEA L. F
AEHFFABENHIALY - X (TP LEEDTHS,

1 target
To cyclotron 2 flux monitor
— 3 carbon collimator
4 Al catcher foil
beam 5 catcher foil backing
6 Fataday cup

Fig.1l Schematic diagram of irradiation chamber
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1A03 N+ N A A R

(BIX-B) o AWM, KER-25. BRBIA +ELE
( 324% ) 93730

(%55) B/ AVHREETHEATE. NI T ORIWL LIRS N TSN A
fisEu L. $i¥i3‘0)§”i‘\*’&%%’im2 L7 (¢ complete")cusionﬁﬁh\ /’chf(ﬁ] TOEAF
BITRiG. VI3RS oFERGLE LT 1A RGBT b % deep inelastic
ollision ( \FDIC ) LFFnorBENHA. NS0T 4 LHRBEXTK) 1N T
HATHE 1929 - HRRTHEVERMcT L T BAELS BB 55, AR
ZREERc 7 otERAE S 113, TS u T AcB Th A LBELSNA,
130 115MeV *N+Ni B 7N 5182 0 RAVELNARK 7 v 7 0% R Dk « R
Bl VT MEME RS A TITY . ERRICoWTIRE L 73 =88 ABUIEC N+
“Ni RaR TENMEE o N 4L & —fi5E e 7v T8RN N2 ALY -1385,
100, 120 MeV 7BBII% 1T~ 2o %L T BANATIR L TEN2n LB L 5N HE
Rz v S eI 4 5 R ey, 3 LB 2T 20 BIBIIHIRET
I3 Comﬁ‘%’ﬁ‘ﬁ’ﬂ\‘ﬁcharge equilibration , Qgg it > WTBH TG, 2o -1
BENHLALY — 1t s R TRA N RBRONT L 7 - 25T,

Table 1 Rélated Parameter of the Reaction System Investigated in This Work

1). 2) 3) 4)
Reaction Compound E1ab(Mev) Ecm(MeV) *(cm) lgr(ﬁ) lcrit(ﬁ) 0r(mb) cfu(mb)
nucleus i
85 69.3 1.626E-14 42 39 1468 1268
62yisldy 76 100 81.6 1.499E-14 48 43 1644 1293
120 97.9 1.368E-14 55 47 1809 1321
lyref.2
2)ref.3 103
[ : . L L
3)Gr—ﬂR (i Bc/Ecm) where Bcls the Coulomb barrier height
4mfu="ﬂ'crit

(EBR) “Niy-%y FiaBhics yi~zmg/oie 79y w0}
Rt 72405 L. v v Fe— T2 A4 Lca bl i
P H0BEEVULCT B EOBRAA T2 4 L (BRI,
53773/ ) KAV, BEIGEH Y1 7O PO e WS 0y
E-LC12400nA) 76~ 6 BTG, ko £RBIENA |
ZRERMAR IR 7. G, S AR riL
AR LT, 2, EEL 720 MeVAN + N RIBT 13412 Cu,

Ni, Fe, Mi% 0ERBIK D W T 2 B8 PERANE 4T

o (mb)

2 f:o 10'.] 1 ' 1 1 1
80 100 120
- E (MeV)
[ \%ﬁ% t%?] %.%ﬁ%&'f:‘?b‘zmmﬁﬁﬂﬁ %_.].‘21" 1z :;Z(s;e, o as, » s, 0%7ca
’i—_\ L/ T:.o ﬂ'j‘i«j “ Eﬁ@*ﬁl’j p ﬁ %y{“/:"g b%mﬁb\b O Fig.l For'mation Cross Section of
’7?;‘1.1!'\; & %/% kz"v‘éom&ﬂ*ﬁﬂdiﬂi’:ﬁ"\ 7338 nd 5 1o, Fusion Products
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THGORMIGBIZON 76 (Fig2a) . FEBAST 24T ¢ BABEBIIL 825
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BRI 0 IBRERIET TH . ‘ - -

H-33CoRMEEnREMG &R LEt 0 THE, IONHLRALY -HETEFTC
A -9 LESO IR Iictivv e T L, 3k ZALY - o0& L 74004
NTEF LA LB TV BEEL COIIVTIIBEEMBEL S a8 E 0 525
Mo, Iz QB BRI BB0 I - Ty FRE¥x v Fv — 72 1 LI EHES
N =B8R nxe( proéec’oed, mean range ) KKV 24 Bt 75%%7 5,

1p2 v
w0? T 10% [—r——

o {mb)

\\

-
)
©
T T
>\.
.
1

&
10° L / i
—
) A
o ) N L
: 2
© ~ E
-2 0
107t - - - # 410722 o
é : © o}
t / 107t / i
10721 - 1 1073 ’
80 100 120 -2 / .
1 ‘E {MeV) 107k i
A61Cu, OMmSc, 04650 L {
Fig.2b Incident Energy Dependence of /
10"3 1 L L Cross Sections of Cu and 8c- Products

80 100 120 -
E (Mev) 10 3 1 1 ! 1 1 1 61
55 56 57 58 59 60
osoco, -SaCo, A57C0, A

%80, 053¢0

Fig,.2a Incident Energy Dependence
of Cross section of Cobalt
Isotopes

References

4 85MeV, O100MeV, ® 120MeV

Fig.3 Isotopic Distribution of

1) KB, 16, %24 B JfeSsmaEs4 (1980)
2) W.U.Schrdder and J.R.Huizenga,Ann.Rev,Nucl.Sci. 27,465(1977)
3) R.Bass, Nucl.Phys. A231,45(1975)

Co Products



1A04 20Ne+ 50y, Ster#E 4 X KRR

(LK - 78) okEHi-5p THRB. KKEN HGHEA FRLE
CFRAT ) PIFrh. RHER

(#2]. FAAVBERSIHRAR TR RRCASILMERENE LK VENL
DEFLEB BT HEER IR LER YohoA@Erksotols. KRR
BBe AT L7 BOROEEYECRA LIRBFVEHAYEHE L I » 77
TR, FE-5. HEIVFARR T, FEPEBMEHT (D1C) LA bRkt
U, SR SATRUER Y B 7 SR oR (GEHAY I50) £Hv 73904
(2N TvAh, LD L. WENBOREELP VYT, EERTOD RSN,
B MO EE R b RICHECL > Tid. OVEFESKEHEINTIOT O, #5 7T
HHEHI NIRLEF - 2ANY b ik, FHEHIE LE—. BEST. RUERQE)NG
T e T, fissility parameter (~Z/A) ¢, ANFH X L¥ - (BEHE ) KBEM
v, REER OEAEBENE . BAER - I5FF yyw LI L 5-&8%
05, 2HOBHIHRICWTAREMEENE, REF L L T3, PNe+ Per, #er,
NFZE WE-RBMIL. 93, 120, 146 MeV PNet PrRRIZ T Y-F., I, &%
KEGOBIE 0 5. HERGHERE X nBRaENE R TE-T, &1 2. BRE
Reph, REBEYOHELERs 0EETT.

Table 1

CN a) b) c)
Compound Fissility E E 2 e 2 Bf at %
Reaction _nucleus parame ter (M%V) (MéV) fﬂ%t th}“ EEYO (MEV)Cri:
204e+%0r  70se 0.33 146  100.0 53 43 62 3.9
120 81.4 47 43 62 9.2
93 62.1 40 43 62 17.1
0peSbor  Thse 0.31 146 98.3 55 49 72 7.0
a). Ref.(3).
b). le=Bn characterises the & value at which the fission barrier Bf coincides

with neutron binding energy Bn.

e). EBE=0 characterises the 2 value at which the fission barrier vanishes.

Bf is calculated within the rotating liquid drop model (1).

(EH]. BHITBHAFA 00 F DV 1272 C- 0T NHIZF LF— 43, 120, 146
MeV, - LBFR~0mA LIHT-F, 9-F 9Pl BEP, Rl 148-
F A4 (~ 450 pg/om?) ERV T AR LS. 1 ZWARTEE AE ( PRHZ. 20tr)
Ly Y31y OEEBEREKELE (300um) D OB AE-EAY V9 —FL 23~ TEAL
UIS-F., BIFACEELER T 15° 0w 35° 2475 . FEEXREROBIEL 3.
BIL < 3° 96 20°3 27 -F. FRRACLH T HF — 9 normalization CHEEL
EFr=9-FEEedy. RICHEE R, BHRLEI WP 7+ - FRRLLLT. G474
- FHER S ) Kok, ‘

[HERLAER] . BONTAE-E2RAT TOOHIFI| 277\, 120, 146 MeTPNe
+ 50 BV 146 MV PNet FUERE. 6L ZL0085MEHZ OILZ L -2 N9 FIb
CABMHERNTE., Z22B20TF LE -2~ 7 Fvid. bell shape kS &5 L. 8
WYY styongly dampedFTZORELEZ LTH Y. 84 2L127C13. EHMERL -9
THONUE. I EFRTOFYBEHNTFA LY 13, 221723, J-o L FThHLEg

— 8 —



I ILF- OB ENNEBORCIZEE L. BBAH (do/ds)o. 1/sin6 Lfn.
UL oMY oWE/E Y. FELEHAVIT. DT RORCHFEEZ8L EEN DD
FHLLLEFLI AL 2T Wilezgnski ToOv EY 050, BaBB 00 0k
EFLIVHLLTHEHG02HA, W1, 212, 146MeV > Net ¢y, P(r BV 2ot
POREOIFVE-RBEEIWINTLIHEL. Tl o, ANh3SYE KT
3. HERFETE IO, Fofii 239 -0y FREEoH B L) b
FRAZE ML TSEEC RN T B, 23, FHERTE LT - . BERAG
HHroBRICTTINYE B 0B 0TS EOORARETERMZIT Y b LIBEEX N
h, -%. BB (8% )%ﬁv\m’%{ﬁ@rﬁn g g, aﬁmiimrﬁfmﬁ?ﬁw/x,t)'
13, P(At)= (4TiDat) 2 exp [- (A= Vat) /4Dat ] o
LEDINBY, 2220 EY T MEE mmmﬁﬁﬁ?&b,iﬁFu7rﬁﬁm@
Va==Da /To(E% A1)+ BUaCAI) /2A]
L9 FF o vebIZLF-B V)OSR LWE T > LN A, mE* A1)
3. GER A Y BPEIRLROGEE ¢ HA, D3 . ENHOEMECHTALT
e LIZ W -BEEERM OB TR LE, 22 2UiA) BRAE S ) KaE,
Ug (A1) = Up (A + ULp (Az) = Up (Ar+ Az ) + Veoul + VN + Eret (9)

Up(AD) 13, EREAS3 0RO EE" . Veu . W BEILREOKEY Y- 0 YT v
Y, Ert3BERIE LY~ Thh, BhoEEC. FYIFRECIETOR v 09o
Mho™. 9 -1y FoEaEmRCt $)FMEORERMoRE 2 > 713, IBREEAN
BRBE B CRABKF T HA. frc. NI S VBB oy, g
ITA WA - REY, H oo TEXABROBPIBKER OEHE LFBET 5,

102 .
E 3 100
C ] T T !
= 3 /%, /%/ 'ZONe+50Cr— - -
N r °20 54, 1 @ : .
=00 Ne+ cr | U ? :
o 1) Peal taatetd
- . F 18 o | oo
3 f t £ " 42 2=40
5 Ty 3 00 ¢ o |
2 t o 50 2=20 4
¢ o
wl ot e
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C + 100 ] ] ]
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Table 1.  Target chemical form, ion species and expected sensitivity for ion-counting of some

long-lived radioactivities of interest. ( VT= 4MV 'is assumed.)

Chemical Negative Ion Analysed Ion Expected
Nuclide Half-life Form - n+ Sensitivity
M m/e Ion Curr. M Energy ;

(y) pA (MeV/amu) {practical)

105, 1.5x10° BeO Be0” 26 0.2(%e) . Be®T 0.9
' BeSt  1.35 10712
3 5.7x10° c ¢ 1 5% AR T 10713
26y 7.2x10° M a2 0.2y mt o -
3¢ 3.1x10° agcl o 3 3.5y a¥ o7 10713
NaCl

* + 104 counting statistics in 1 hour experiment.
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FLwbk)a 15 x -9 - 1FEXKG I.5. 08¢ ,8S. 2.2 mm/S . BIEKH LS, 0,29~052
Q.S. &3~ &b mm/s 7 (Bl 128 LE22 0T >R . BIskPa FRa &Ly
FBigee i r00:0 9624 [ 70:30 ) TPtz , nBew 7Co (MBS a ERIE
RBA2)Y -y 70T TPPO) ] 0 5 0 BHEFE 28549 L1 1.5..0.S. otbBhy s —% L
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(%) @ NH21i o = TPP $E (R X2\ 77—~ 7F1-|"
NINCTR -G « Species 1 )* - Species 2 >* A
Five Coordinate I.s? 0.8 width Area I.87 Q.S. Width Area

A [Co(TPP)C1] 0.54 1.23 1.12 51 % 0.77 3.47 2.45 49 %
B [Co(TPP)Br] 0.55 1.14 1.13 57 % 0.71 4.44 1.96 43 %

C [Co(TPP) I] 0.46 1.17 0.85 50 % 0.54 3.12 1.96 50 %

’ *
Six Coordinate I,S# Q.S# width # mm/s

F

.35 1.68 1.52 *  Full Width at
Half Maximum

IS R REkEE T L 5 4 mp
F [Co(TPP) (Py)ler 0.26 1.26 vl.lS ‘@’ BBt (AB.C). 7B
i Ce™ TPP o B A 77289 HL

o

D [Co(TPP)Cl py]

E [Co(TPP)Br pyl 0.33 1.72 1.51

1) Tkeda,Akashi,Seki,Radiochem. Radioanal.Lett., 42,235 (1980) 2) Yamamoto,Tonomura,Sci.
Papers.ICPR,58,122 (1964) Yamamoto,S¢i.Papers ICPR,70,71 (1976) Sakurai,Yamamoto,Naito,
Nakamoto,Bull.Chem.Soc. Jpn. ,49,3042 (1976) 3) Dorough,Miller,Heunnekens ,J.Am.Chen. Soc.,73,
4315 i 3 -

(1951) 4) Scheidt,Cohen,Kastner,Biochem. ,18,3546 (1979) 5)Mashiko et -al,J.Am.Chem.
Soc.,100,6354 (1978) 6)Maricondi et al,J.Am.Chem.Soc.,94,4157 (1972) 7) ze@5a {817

BEFota ENG L5.0.5C,@.S.24F , g1pss> LS.032,05.432 ; K7y 13 £ikpaone LS.044%, £S.
147 mm/S (XEK 1)
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GuLlBez o) ok Ta 2.5 Be(@)n o BHE o @ Fo BRI $¥Eq b 1dd Lo
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Table 4, Mossbauer Pgrameters of Fe(vanen)(im)y-

Table 3. Mossbauer Porameters of the Somples before and ofter
B{ph),, irrodiated at Vorious Doses

f-ray Irradiotion

Complex . B 5 A T H Exp. § s T s

X108 (mvs) mvs) (m/s) (%) X108 mvs) (m/s) (m/s) (%)

(Fetocen)Cl), ) 0.4 1.5 0.52 0.9 0 0.03 2.4% 0.40 040 36.2

. 10.0 040 1.2 055 0.8 72 0.41 0.63 0.80 0,58 63.8

L8 236 0.82 0.82 28 0 021 2.45 0.31 0.31 50.4

(Fetacen) (im))B(Ph),-1/28,0 0 022 2.82 0.4 0.3 0.48 072 0.75 0.63 49.6

‘ $:0 0.6 240 034 034 28 1 0.17 245 031 0.3 5.8

g;g g:; ggg 8'”: 20 0.40 0.75 0.8 0.58 54.2

’ ! ! w55 2 0.17 2.43 0.39 0,39 42,0

(Fe(ucen)(oy)z)B(Dh)q;1/ZH20 0 0.20 2.37 0.47 0.49 0.41 ©0.71 0,70 0,58 58.0
10,0 0.42 -0.71 0.45 0.45 :

0.95 guo 012 042 ?g 5 0.18 2.38 0.38 0.38 28.8

: . . : 0.41 076 0.51 0.43 71.2

meosured ot 80K 10 0.20 229 0.36 0.3 10.4

0.47 079 0,48 0.48 67.0

1.05 2.50 0.89 0.89 23.6

* This sample was measured at Dryice
temperature (200K), and the others
were meosured at 80K,
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