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1 ZERFE

LR R H AR RIKEN hE# ESs . RABRSHLZ W ERE R THEF. 45 B8
HAFRAEH 40MeV/u “Ar,10. 5MeV/u *Kr,80MeV/u *0,135MeV/u "C KL BH KR LB
B, BHE RS, 8 Falling Ball Irradiation System R#EH B FHBELE LRE , REH
RS FHETHELE.

FUTREMEBGE NE R =408 HE, BEERSSABESIA 10mg Hf #
&, B HF 1 HNO, B F. RETFZ2BHRE  EE PR INEEN Sm &R UATTRE
WELK, BLONE, FEUURE. AEBBRFMA 1ml 10mg/ml Ba(NO,), B, Hf L1 BaHIF,
A KT BLUTEE . A 18 H,BO, Al HNO; BB ULTE , )5 K WIE 728 10mol/l HNO;. 1%
H,0,, H 25% HDEHP- B I\ B X Hf . 8#& , Al 1mol/l HF-1mol/l HNO, \ ¥+ X
K Hf. &5, 8¥% Hf &L BaHiF, B X AB B P ULk, #E W&,

XAV ST B R G S EL R BB L AT Y BURME R B . A BOB BFHEAT Y BRI ST .
B R L BRI EREPERERIARYEFRNY VAX RO SCm 07 15
RE TSR R RS A A BIR BB R R RS R E I A BEES B
w9,

2 HRATR

2.1 @
ATAHEMB T HE 50 13 MR EWNBE. BRPFECENE) “H, EFP TRMAEEND]
SHE, R B HE M EHE. ERPIABINBREREIAME.
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% £ 10. 3MeV/u #Kr+'W  40MeV/u **Ar+"'W 80MeV/u $0+->W 135MeV/u 12CHoW

165H{ 8.47+0.89

167H{ 24.1+3.91

168Hf 34.4+3.44 22.0+2.20 38.4+3.93

169H{ 29.819.67

170H{ 53.4+5. 34 27.31+3.02 51.4%5.14 36.31+3.63

MK 30.0+5.66 26.01+4.43 42.1+5.60 28.2+2.82

173Hf 25.3+2.53 30.0%3.00 49.5+6.16 36.2+3.62

17SH{ 26.4+2.84 47.745.20 37.8+3.78

1T7THf™ 0.32+0.03

179H{™, 0.58+0.08

180 fm 0.90+0.16 0.60%0.10 0.49+0.10 0. 48+0. 08

181Hf 1.39%1.44 1.5440. 38

183Hf 1.80+0. 61 0.31+0.18

2.2 135MeV/u *C.80MeV/u “0O.40MeV/u “Ar 5™'W R 3 Hf HE SRS

B 1 4514 135MeV/u 2C.80MeV/u *0,40MeV/u ©Ar 5™W N 7 Hf B RHL K 4
fi. BTFO+™W RN#FT T HBEH (6min), FFUAMB THREZH H HEPFRMLEBRER
. HE=AERN T H RMESATUES, ENREHUAER P FRALEHR
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107 #m?, ] 40MeV/u *Ar 5™'W v, Hf g9 &k P F 5 67 £ 7HE T HE LV PHE RHE gy sz
FERZ AN 1. 09X 10 *m?,
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FEPTERMEWY S B, 40MeV/u CAr RHBEMRT 135MeV/u 2C 1 80MeV/u O K
M. FSBEXMHERARTEMRE, L —R"CAO B FHRERS T Ar BTHER. 5 —1
FEHERCAS N/Z E1.22)BFC M0 ) N/Z Q1. 00),
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1 BEEFH5~WHEEERS H R E S
(a)——135MeV/u 12C+"W, (b) —80MeV/u 1%Q+2*W, (c)——40MeV/u °Ar+"W,

2.3 10.5MeV/u *Kr.11. 8MeV/u “Ar 5™W R b Hf HE XS

B 2 & 10. 5MeV/u *Kr.11. 8MeV/u “Ar 5W g Hf YR ES 4. HP,11.8
MeV/u “Ar+™W KN EES] B CE(10]. B 2 a[RLF 1 ,10. 5MeV/u *Kr 5™W KR
o Hf WEkFR FRIMVENBTET 11. 8MeV/u “Ar 5W N Hf P FRAMLEHE
R, F P FEEMEBETNA EHBMES . "Ar RESIEMR M S, "Hf (8 E K 8.5X
1072m? ;¥ Kr+"'W [ & fp'SHf (& H 1. 8X 107 m?, B °Ar R V' “Hf BEM 5. &5
BEREHRP FEEWERRE I LBANE R B, S EPFRMENEREY, “Kr REE
MFCAr B, TEEFRR*Kr I N/Z Q. 33)KFCArf§ N/Z 1. 22),

W4E EHE AT X ERFRIM R EBEH, N/ZHAKNEREAFNTEPFE
EWER. BN, fE HIRFL X &M, A > 170 K EF FEHZE S, i1 HIRFL 0 % Xe
(N/Z =1.48) KRB REFAHFENEF.

R CER(10]8 458, B FRIC RN EPFROMAEERE T AR MR SHLHE . FHFR AL
RuRRREBMAEERN =Y, P FRARURETEZ 2B SHRXT BN ABER
MALE, BEFE RNV RO RMAETURR — SR8 4, Wik, HE fysk P FFE L E M
FEPFRIMENML=HN Y AAEMSHHARE . EMAE 2 FERS B ERFb$



196 BALE SR L% LBVE

10* E

. ]
1o §_§ E § -] 6

10%} /m?

¢ f :

11 S S S SR A N A D S RV (Y RV S S ST W SRR NN Sa |
165 170 175 180 165 170 175 180

A

H2 EEFE~WHEERS H WEIMLEZH
(a)——10. 5MeV/u #Kr+4W, (b) ——11. 8iteV/u **Ar42 W,

FRAEAE—FHEE NMNER DRERE, W EEAFEERER.

HTFARTERARRBE, EF s AMRERMK, XH H $98F TR RMESFRA
ROHGHMRY L0 E BN MEEN, H2, ZTEDRKr RES RERM S
RUBTAZHILANER B THAKH HE BRPFRMR. TFEPTRLENBRES. B
B, e R B G 2B RKEIRE . R H X 2SR M EP TRAERG - RER S
AR, HEAR, BT H EFPFFRMETFHYK EHTNEREAGT . BB FEH T HE
R R E TR BRI AL EE, B, A TS o R e R ELRTHY
MEE. B, # - PUBLRAGURBILEST BN FH TR AR BIE, A B AR i
LIMEE P TEROME R THES .
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(D HIRFL X EBFSERMATERD . RPFRURERABRET S FRHES. H
B, BRI S AR F TR RLAERES P FRARG T, flm, ERRE)
HEITREL B, AR EINERT TR B WETUA XY /4.
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ISOTOPIC DISTRIBUTIONS OF Hf FROM THE INTERACTION
OF HEAVY IONS WITH "W

ZHANG XIANG LI WENXIN YIN XINMIN SUN TONGYU
(Instttute of Modern Physics,the Chinese Academy of Sciences, Lanzhou 730000)

S.AMBE Y.OHKUBO M.IWAMOTO Y.KOBYASHI H.MAEDA F.AMBE
(Institute of Physical and Chemical Research,Wako,Saitama 351-01,Japan)

ABSTRACT
The yields of known Hf isotopes produced in 40MeV /u *°Ar,10. 5MeV/u *Kr,135MeV /u

2C and 80MeV/u *O+"'W reactions are determined by combining chemical separation proce-
dure with Y-ray spectroscopic measurement. The isotopic distributions are obtained. The results
show that it is possible to use HIRFL energetic heavy ions to synthesize the neutron-rich isotopes
in A > 170 region,and the projectiles with high N/Z ratic value seem to be favourable to the dis-
covery of new neutron-rich istopes. However, increasing the projectile energy is not always helpful
to synthesize the new neutron-rich isotopes.

Key words Intermediate energy heavy ion  7Y-ray spectrometry "W Hf Isotopic

distribution.



