


E4 - 9254

V.V.Vorcenov, V.G.Soloviev

ON THE IRREGULARITY
IN THE BEHAVIOUR OF THE RADIATION
STRENGTH FUNCTION IN 238y

Submitied te ITucema X3T P



The semi-microscopic methoad of calculation of the nuclear
.levei density which is a direct calculation o1 the number
of etatea with a given I in a certain energy interval
allows one to obtain the rluctuations in the behaviour
of the level dengity. The fluctuations of the density may
result in the non-statistical behaviour ol a number of
characteristice of highly excited states. The investigations
performed in ref. (I) ehow that in the energy dependence of
the level density JD(E) with fixed [W in some spheri-
cal nuclei there are larée functions up to the neutron binding
energy B’L . In the deformed nuclei, as & rule, the fluc-
tuations of the total denaity'for EZ Bn are not large but
the density of states with the fixed number of quasiparticles
can strongly fluctuete. In the present paper the calculation
reaults of the level density and radiation widths in ? ,U
are given in order tc explain the pubstructures in the behavi-
our of the nglation strength function in the reaction
an'(),) .

In the cross secticn of the reaction ”‘wnﬂ) the peak
of 300 EeV width ig detected at the excitation energy 6.2 MeV.
It is considered tc be connected with Ef- traneitione.
According to the quasiparticle selection rule from the ground
state of zJ’U there proceed Ef— transitione to the two-
-quasiparticle components of states with IW":j- . The
radiation strength function for Ef- transitions to the

I'.:.Z stales with the energy E) is determined by

/:u (E)’) Y”ﬁ(E) 0



nere E), =£, )ﬁf(t-)) it the level density witn spin /
/ is the average ru.iution wi.th.

e coaleulation results Jor the density of wtwo-yuas!pur-
vicle sbates with Iil;j_ in )“’V are given in Fig.l.

1L is seen Jrom Ligure that the density ou j states changes

5.5 = 7.0 ileV and hus a4  Laxilwa

noticeatily in the interval
ut Lhe energy 5.2 lieV. .Je hLave cclculated the uverage radiation
di-th or Ef— transitions with the wave sunctions ¢. the
suxon-Joods potential /3/ und the etsiective charges .Jor ncutrons
nqanl to en == Z/{4 und 'or protons cqual to eP:"V./A .
Liv tie cnleulated radlation widths there is a peak ut s=..3 lleV.
Mhue e leulated radiation strength unction, given iu Jige.e,

Lan wonaiber o maxime cnd niniwmas There cre naxima in the
cxperimental and calculated strength ifunctions at the energy
G.o lievs In our calculations we do not conglider the
.ragientution (the strength aistribution) oy two-quasiparticle
stutee. The fragmentation o two-quasiparticle states vver

iy nuclear  levels will result in the decreusing; absolute
vaulae o the radiation strength sunction and in certain smooth-
ing ol Jluctuations. Je way consider the generul picture to be
Lot clianged.

e investigations periormed lead to the conclusion that
the substructure in Ef strength Junction in 2351/ observed
experimentally at the energy 0.2 LeV is connected with the
locution and structure o. two-quasiparticle states. llote, that
tite lurge value ol the Ef atrength lunction at the energy
5,2 lie7 coincides also with the peak in the photoiission ou

”JV . Une may hope thut the desacription o absoiute vulues
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Fig.I The deusity ov two-quagiparticle giulen with I'I'—‘J/

238
in U , the averugin;; interval u.1 licV,
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Fig.II The radiation strength function for Ef- transitions

238
in the rraction U(J/) ﬂ); the doto connected by
s golid line are calculations; triangles are the

experimental dots {rom the paper.



01 the radiation strength functions can be obtained within

the model 5/ taking into account the fragmentation ol quasi-

particle states.
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