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Many recent papers have found that calculations value of 7
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with the standard angular distribution formela for
fission fragments from compound nuclel do not repro=
duce the strong nnisotruples abaerved in the decay
of hiph qp!n systoms.  Thev conclude that a non-—
compound nuclear process st exlst for some partial
waves and postulate an ad-hac angunlar distribution
for this process in ovder to repraduce the strong
anisotropies. It is the purpose of this contrlbution
to Jdemonstrate that much of the data are, in fact,
consistent with compound nucleus formation and to
emphasize t° the standard model s not a penerally
valid way toe calculate fisston frapment angular
distributions from a compound nucleus.

Slnce the late 1950's f{sslon (rapment angular
distributions have been caleulated uslog a postu-
lar. ! distrd )utlnn of the K quantum number at the

saddle point, o~X"/2K2, where 1/k7 = 179,0-1/9,1 1),
The moments of Inercia, J , are tnpen for saddle
point shapes from the rotating liquid droft model® by
and T 1s the nuclear temperature. While this speci-
fic form {s one which Is plausible for low spin
systems, 1t ls not a condition which need be satls-
fled for compound nucleuws Formation,  For example,
if the same assumptlon were made for lipht partlcle
emission from spherical nuelef, all resulting
dangular dlstributlons would bo lsetrople. As was
painted out in ref, 3 the peneral cumpound nucleus
angular Jdistribution formula arises from treating
the extt chanuel explicitly and leads In the cases

T “1a also roughly equal to 9% where both
of th o quantities are evaluated at the saddle point
of the compound nucleuvs,  Fur hilph splu systemy
1/3lu@ distributlons result from eq. 1 fudopendent

of the aaddle polnt shape whereas the standard model
tends toward {sutropy.

As examples of the dramatlc consequences of eoq, 1,
we choose the cases shown In ref. 4, The parameters
chosen to do the calculatlon for these cases are
Tt 9u, = 473, where 9 Is the moment of Inertia
a anh;ranl compound nucleus and T, =T, -Jﬂ +H—Lk)
Equal mass flsslon frapments have huen nasﬁmudmfnr
the caleulation of @ and £ comes from the system=
atles of ¥lsslon frapment kinetic enerples., Hecause
af spiace restrictions only one sct of daca from
vef. 4 1s shown {n flp, 1. The agreenunt of the cal-
culations with data for the other cases is equally
satisfactory and Jdemonstrates that the data are con-
sistent with compound nueclens formatfon, 1.e. there
1s nu need to postulate another process, Uf course,
these results do not prove compound nuclens Eormation
but to experimentally demonstrate otherwise requires
the observation of an asymmetry around Y0 degrees for
a speclflc mass.

Finally, the predictions of eq. ! are consistent
with the assumption used In the rovating [fquid drop
model that J {s orlented approximately perpendicular
to the syinmetry axls of the cumpound nucleus (R¥J)
and that the K made of the di formed compound nucleus

{5 of high spin compound nuclel to the approxtimate Lf statistically populated at the saddle point. As
fo formula 13 correctly polnted out by the authiors of ref. 4,

:j 2 as well as by others, the high spin data ave certaln-
o W(o) = (7J+1)T 1 (0" ok /Zn“ ) ly not consistent with the standard assumption that
251 . ‘ LS both R and K are statistica'ly populated, However,
x R 2:'\-KL/2u: thils Ly not a conditlon of compaund nucleus forma-

=) K © tlea and fs {n conflict with a basle assumption of

E: the rotatlng llquld drop model,

~

?: In eq. 1, J is the spin of the compound nucleus and This work ls supported {= part by the UsDNE under

X is the praolection of J on the emission axis. The
only difference between this formula and the standard
ene 1s the width of the K distribution. lHere

G - 2, T+, T2 where 9,T s the product of the
mument of inercxa parallel to the symmetry axis and
T the temperature of the fission fragment 1, The

28g; + 208p),

Contract #LE-ACOR-76CHON0L6 and in part Ly the
Stichting voor Fundamenteel Onderzock der Materie in
the Hethierlaonds.

T [ LR T ) [ I 1 I T T T I 1 i
[- . -
S0 160 Mev 200 Mev 260 eV Py
In=39 220+ I,=80 - 400H Insli7 ¢
a0l ' - by
240 {, 300~ ?~
" b
30 7 P
J’ 160}— - 200~ ®, f:? -
20~ -~ P ) A
000 e o /
L o - o
80 a 0/ 100- e 00€
10 % # b4 ;- 3
1 [T DR N R L4 I N N NN SN N A SN TR DN NN N
60 120 180 60 120 180 60 120 180

0 (deq)

1)11. Halpern and V.M. Strutinsky, Proc. Intl. Conf,
on Peaceful Uses of Atomle Enerpgy (United Natlons,
XY, 1958) Vol. 15, p. 408.

?) s. Cohen, F. Plus!l and W. Swlatecki, Ann. of
Phys. Rz, 557 (1974).

1) P.n. Bond, Phya. Rev. Lett. 52, 414 (1984), ibid.
53, 1505 (1984) and submitted to Phys. Rev, C.

") v.s. Ramamurthy and §.8. Kapoor, Phys. Rev, lett,
34, 1/8 (1989),

‘ UISTHIBUTIFN (lF THIS DOCUMENT i3 UNLIMITED

e e



DISCLAIMER

This report was propared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, compléteness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately ov:aed rights, Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Goverament or any agency thercof.



