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TRS calculation for light nuclei formed in heavy-ion reactions
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Several experimental studies have been done lexadecapole deformatigy and displayed in
estimate the deformed configuration of the hoFigs.1 — 5.
composites formed in the light-heavy-ion ho = 0.81 MeV
reactions. In light-ion-induced reaction the - — s
composite system gains low excitation and Iovog
angular momentum, while in heavy-ion-inducec +
reaction the associated angular momentum vall%‘
is high enough. The statistical model is used t'aN oo (4]
describe the decay of a highly excited composit¢=2- < | SRR CQ %
The energy spectra of light Charged partide 0.1 o.lz 0‘.3 04 05 01 02 03 04 05
emitted in light-ion-induced reaction are B, cos(y+ 30°)

explained satisfactorily by the statistical mOdeFig. 1 TRS calculation for®’S nucleus with
predictions [1,2]. However, in heavy-ion-inducedground state configuration.

reaction, the energy spectra of LCPs ar

ho = 0.21 MeV
inconsistent with the respective theoretica _ EEENN N
predictions of statistical model because of th 2 &= :
angular-momentum-induced deformation of the¢ +
hot composite [3]. In addition, specific structure%’
effects (i.e a-clustering ina-like nuclei) are 'iw \
also known to influence the reaction process ar = ‘; RN
thus contribute to the deformation of the 01 02 03 04 05 01 02 03 04 05
composite. In most of the cases, the deforme P, cos(y + 30°)
configuration of the hot composite has beelFig. 2 TRS calculation fof?S nucleus with(f
estimated from the emitted light charged particlg)? y(f p)* configuration (SD band).

spectra, particularly, the-particle spectra, and it ; ;
was incorporated by varying the radius Light charged particle spectroscopy and

~ "“GDR lineshpae show th#S nucleus has a very
parameter ¢ as well as the deformation

. deformed shape (super-deformation). It was also
parametersy, &, of the spin-dependent momentg, 4 from GDR lineshpae th¥S has a prolate
of inertia [1-5]. The optimum values of the

. X . . ~shape. TRS calculation shows that with ground
parameters for different light heavy-ion reactiong ;o configuration it has a nearly prolate shape
are given in Table 3 of Ref. [5]. In some case ith small deformation ahow < 1 MeV but the
the GDR lineshape was used to study thgeformation is largeBo ~ 0.6) athew> 1 MeV
deformation [6]. '

; : . 2
Theoretically the deformation of a nucleusV'th nearly oblate shape (Fig. 1). With(fp)

has been estimated using the Total Routhia¥{{P)” configuration 3, ~ 0.6, however the shape
Surface (TRS) calculation. The present TRENANges from prolate to near-oblate shape with
calculation has been studied P, 3%S and’®Ca  ncreasing rotational frequency (Fig. 2). On the
nuclei with a ground state configuration as welPther hand, the nearby ”U9'ea’9 has small
as the excited state configuration. Thes@€formation @, = 0.27, estimated from LCP
calculations were performed using a deformeg@Pectra). TRS calculation also confirms tat-
Wood-Saxon potential with monopole pairingo-34 and the shape is triaxial. However, at higher
[7]. The total Routhian was minimized on arotational frequencyh > 1 MeV) the value of
lattice in the B,y) space with respect to thedeformation increases f, ~ 0.6. The TRS
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results are compared with experimental results with increasing rotational frequency and the

Table 1. shape changes from triaxial to near-oblate for
Table 1 Deformation estimated using d|ﬁerent9round state configuration. For excited stat¢s [Tt
techniques for light nuclei. p)* v(f p)’ configuration] theB, value decreases
TRS with rotational frequency fohw < 1 MeV and
Nuc | LCP GDR fw By the shape is triaxial. Abovew = 1 MeV, B, is
leus| B, | B shape (MeV) large (~ 0.5).
" TS/ h(D 151MeV
P | 0.27 0.21 0.34 -30 “ V\
131 057 2 g ‘m f )\
Ground state T2 /\\
0.21 0.13 125 =12 //
32 0.81 0.20 -B £ o
S | 55| 068 prolate| ;57 557 A S N
[8] f 2 f 2 = ; y \ \Q@
T(f p)” v(f p) !
021 050 % 01 02 03 04 05
081 061 71 B, cos(y + 30°)
Ground state | g 5TRS calculation fof°Ca nucleus with(f
0.51 0.04 33 p)? v(f p)? configuration ahw> 1 MeV.
0.71 0.32 5%
40,
Ca| 008 .. o | T p)?v(f p)® TRS calculation shows that for light mass
0.51 0.29 5%2‘ nuclei the value of deformati¢sy increases with
0.81 0.09 2 rotational frequency and reaches a value which is
1.51 0.50 37 > 0.5, i.e, according to TRS calculation these

Do =071 Mev . light mass nuclei, at higher excitation, have a
superdeformed configuration. More experiments
have to be performed to establish this feature.
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Figs. 3 — 5 show the TRS plot féfCa
nucleus. LCP spectroscopy gives very low
deformation for this nucleus while the TRS
calculation shows that the deformation increases





