
.

.

Li\.UR-73 -li~d

TITLE: FI SSIOTJAND C!OLL[’M;’.L’E

lKH,lLMHIXI!ENI’SU? 5‘Ni AND ]0‘Ag

Au”rHot3(s): 11.Gu~bIoil,G.S.1.Ihrms~nd~,German
1+’.1’1asil,ORNJJ
H. C. 13ri~~, P-DON
B. Ho IMkkila,P-12
R. 11.S~okcs, l’-l~?
N. Glmn, Univ. of Rochester

SUBMITTED TO: Proceedingsof th IAEA Synlposiumon Physicsand
Chemistryof Fission.

I

F— —NOTICI———II

tlASTER

About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.

For additional information or comments, contact: 

Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov



,“

. .

. .

. .

. .

. .

#

~xssIoN
IN 40Ar

AND COMPLETE l?USION MEASURFWENTS
BO>IBA.RDMENTSOl? ,5‘Ni AND 10‘Ag* .

H .H. Gutbrod
G.S.1. Darmstadt, Germany

F. Plasil
Chk Ridge National. Laboratory, Oak Ridge, Term.
H.C. k.iu, !3.![. l.!rkki.lm~l, ancl 1? .1?. Stc)!cc!:;

Los Alnmos Scimt~. fic L~aboratory, Los Alwmx, New Mcxlcw
M..Dlann

University of Rochmter, Rochoster, Now York





IJWA/’SM.-;75959
.

FZSSION MD CO*!PLSTE EIJfiION MEASUSUWENT5
IN %ir EKX4BARDNENTS OF’ ‘8Nt AND 10gAg*

,





SC_)i!-.~2 C?i’.i,ilL!i]~:C_! ~,~ Loi-rlcj. ;.lor~lf:)L-\:2.rd p’a!w! “t;~7.11(hP l/sin o
d:L:.;5i...i,bLlLi(>n. 1: is .r!o~cl.?C.lK iI tl”l;.s .i.s a :;tzlt”.i.:;”t;-cal.lj
s.~{jyl~~.~cant.i!u~;inti0:?. If j-~ i~, it could imply a COntri:.:ltion
to the lission CYQ:;5 section from a non -Cquil-ibl:iurnSyGtc!n.

The Chal”gd ,.vic’lcl ClCd I.?C12d fycm ~he Al; j.dent.ification for
t~~ ~ysisrl IC:lpa ~ ‘.4U}IZ at z~g A1.3~7 i-

-> she;;;n in fig. 4. T%e
di~trib~tia~J j-s ccntc]?cd at %~::<~ , ;’:~jich i.s consisten L with
the expectation for Sj~iiY32triC fission .Eollo;/edby par-ticlc
evapo~akion. ‘1’hemass yield implied by these results has F’~lH?cf
of %40 A~~~~.Spectra I’:eranot ~.ntegratcdbelow Z=22 v:hen fig. 4
was prepzrc .1. Preliminary results indicate a distribution
which is so:~swhat skewed to lower masses . Kinetic er?ergy
distributions fox the light ~ mediu~, and heavy fragments are
shown in fig. 5. The shift to higher energies for lower mass .
in a manner consistent with binary fission may be seen. A
fission correlation cxperirr.entwas also performed during the
run on which these clataare based. The E counter. used in the
corrcl.ation subt~nded an angle of *7.5°, which was estimated
to reccrd 47% of binary coincidence events. With the telescop-e ~
at +40° , the E counter was placed at -57.5° giving a correlation
angle of 97.5°. This nzy be campared with a predicted value
of 101° for symmetric binary fission. The cross section
obtained in this measurement also agreed weJ.1with estimates
from the sil]glesmeasurements.

4. DISCUSSIO?J
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tCI 01:9 ano-ther in that til~y consider tllc surfac~’ attract.i~’e
a~!dCaulom’o plus’ csy~trifugal. repulsive tc:rms in colOputing
thz potential ener~~~.

The first such trc.~tr,ant to our knor.”~].edgewas due to
Kali.nkin and PeL?:ov[61 ~Jf10con~i~dred ~llip~~id~!l contact
shapss. More rccer.kly ‘~’~ilczynskihas calculated the result
for a coniig’~rdt~on cf spherical tarcek and projectile systcrris
unclsrgoing a grazing- liks collision. i71 The predicted limit
to the compound nucleus formation cross section due to
Wilczynski’s formulation is shown by the lower dot-ked curve
of fig. 6. .Ifthe gxperimsntally observed fission yield
results from fission of a compound nucleus, then the calcL~la-
tion with V7ilc2ynskl “ ‘s ~.odel should be compared with the sum
of fission plus evaporation residue cross sections. In this
case, Wilczynski’ s .rcsultseriousl~ und~.restimatcs the fusion.“
cross section at 288 FleV d401k + ‘0 Ag.

Tsang and Swiatecki are considering the prol.:;em of
compound nucleus formation in a dynamic model wj.i.I.frictional

*

ecz2cts, bzsed also on a contact configuration fcj:two
spheres. [8~ Their ]imits to the compound nucleus formation..
cross section when the nuclear viscosity is high are shown
as the upper dotted curve of fig. 6. A sirn~lar result. fo].lows
from a r

W
ted and in some ways similar treatment due to

R. ~aSSo The acjreeiwnt between the limits .of the Tsang-
Swiatecki trcatcsnt and the experimental fission plus evapora-
tion residue cross section may be a preli.mina.xyindication of
high nuclear v-iscosity for heavy ion reactions in Llicenergy
,r?.n~e of t.hc’~seresults.

.

5. CONCLUSIOFIS ,
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Evapora’k.ia~
Tsrq~t 40Ar I;nQr~ _.(rkv-Lab ) Resiclue Fissien-—-— ........—...—

58Ni 288 9oot1211
197 880 A12CI (400* 150)a

10 9j3g 288 670t100 600290
197 620A90 3oot45

a) Rough estimate based on integration of less that half
the mass-yield distribution. .
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&:qu].ar distributions of evapora-tion resi~ues
follo’.~ing40P,rbornbardnent of 50Ni, ‘2M0, and 109Ag
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