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Hot rotating nuclei are usually produced irF(T,I;B,y) = E(T,I;B,y) — TS — E+ Eripm (1)
heavy ion fusion reactions through transfer of the  According to Landau theory of phase
energy and angular momentum of the relativeransitions the probability the system has to
motion into internal degrees of freedom. Thedisplay a given shape characterized by the

single - particle motion of nucleons s parametersfy) is given by

renormalized in an important way through the  pgy) = Z* exp[-F@,y)/T] 2)

coupling to the nuclear surface [1]. At finite \\here 7 4 dr exp[-F@.y)/T] is the partition
temperatures both small and large amplitudg . tion.

shape fluctuations can influence the level density The Bohr rotation — vibration volume element

parameter. is used in the calculations and is

The temperature dependent level density ¢ = B*|sin3y| dpdy 3)

parameter plays an important role in the study of The ensemble average of the entropy that

shape transitions in hot rotating nuclei. It can be . .
P g depends o,y is calculated by the relation

investigated by mean field theories such as 1
<S(L,T)> = Z[dt PBy) SB.Y) (4)
Hartree - Fock method and the Landau theory of ) )
From standard relation S=2aT, and using

phase transitions, but these theories ignore the _ ] ]
averaged quantity equation (4), one determines

statistical thermal fluctuations. For a nucleushwit ] _ _
the level density parameter including shape

finite number of particles, such fluctuations on _ ]
fluctuations, that is,

level density parameter can be large. The aim of
_ _ _ _ <a>=<S>/2T (5)
this work is to obtain the level density parameter
61 s _ Now the value a = 8§, yo)/2T (6)
for ®'Cu and®*Cu as a function of temperature and

_ Ogives the level density parameter calculated at
angular momentum using Landau metho

_ _ ) equilibrium configuration o, Yo) without thermal
including thermal fluctuations][2]. The

. . ._fluctuations.
thermodynamical functions were evaluated using

. . . . In the calculations performed here, the Landau
cranked Nilsson — Strutinsky prescription, that is

theory is used in complete form and the constants
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are evaluated by least square fitting with ¢t  obtained as a function of temperature is more than
free energy surfaces obtained by using th#éhat obtained as a function of angular momentum.

cranked Nilsson — Strutinsky method [3,4]. The results obtained are also in conformity with

The results obtained for the level densitythe marked temperature dependence of the level

parameter as a function of temperature andensity parameter observed experimentally [5].

angular momentum for the case®Eu and®*Cu The authors thank Prof. G. Shanmugam for

nuclei are shown in the tables 1 andt2s seen the valuable discussions.

from the tables that the change in level density

Table 1: Level density parameter as a function of tempeestndangular momentum
for the case GfCu

/T 0.5MeV 1.0 MeV 1.5 MeV 2.0 MeV 2.5 MeV
1/2h 7.964 8.122 8.178 8.210 8.186
21/2h 7.836 8.154 8.163 8.187 8.188
41/2h 7.862 8.933 8.087 8.155 8.192
61/2h 7.875 8.936 8.106 8.165 8.211

Table 2: Level density parameter as a function of tempeestndangular momentum

for the case 6iCu
/T 0.5MeV 1.0 MeV 1.5 MeV 2.0 MeV 2.5 MeV
1/2h 8.663 9.021 9.166 9.205 9.180
21/2h 8.535 9.053 9.186 9.186 9.182
41/2h 8.562 8.833 9.142 9.142 9.185
61/2h 8.575 8.835 9.153 9.153 9.191
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