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Deformation effects in *®Ni nuclei produced in 2Si+28Sj at 112 MeV
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Velocity and energy spectra of the light charged particles emitted if%®iE,=112 MeV)+ 2Si reac-
tion have been measured at the Strasbourg VIVITRON Tandem facility. The ICARE charged particle multide-
tector array was used to obtain exclusive spectra of the protona gadticles in the angular range 15°-150°
and to determine the angular correlations of these particles with respect to the emission angles of the evapo-
ration residues. The experimental data are analyzed in the framework of the statistical model. The exclusive
energy spectra aof particles emitted from thé%Si+ 28Sj compound system are generally well reproduced by
Monte Carlo calculations using spin-dependent level densities. This spin dependence approach suggests the
onset of large nuclear deformation at high spin. A reanalysis of previeparticle data from thé®Si+ 2°Sj
compound system, using the same spin-dependent parametrization, is also presented in the framework of a
general discussion of deformation effects in hg~60 mass region.
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[. INTRODUCTION tion [4] in this system of deformed bands that may be the
precursors of large deformation or superdeformation behav-
In recent years, there have been a number of experimentar in the Acy~60 mass regiof5,6].
and theoretical studigd] aimed at understanding the decay In a recent experiment using the EUROGAM phase |l
of light compound nucle{CN) and dinuclear system#ty v-ray spectrometer, we have investigafg] the possibility
<60) formed through low energy heavy-ion reactiofig,f{  of preferential population of highly deformed bands in the
<10 MeV/nucleon). In most of the reactions studied, thesymmetric fission channel of thé®Ni* CN, produced
properties of the observed, fully energy damped yields havéhrough the 28Si+ 28Si reaction atE,=112 MeV, which
been successfully explained in terms of either a fusioncorresponds to the energy of the conjectul&e 38" quasi-
fission (FF) mechanism or a heavy-ion resonance behaviomolecular resonancg3]. Some evidence for this behavior
[1-3]. The strong resonancelike structures observed in elasvas observe{i7,8], but should be confirmed to be more con-
tic and inelastic excitation functions éfMg+ Mg [2] and  clusive.
285+ 283 scatteringg3] have been suggestive of the pres-  The present work involves the search for the possible oc-
ence of shell stabilized, highly deformed configurations incurrence of highly deformed configurations of tHfiNi* CN
the “8Cr and °®Ni N=Z dinuclear systems, respectivdly].  produced in the’®Si+ 2%Si reaction. Light charged particles
The investigation of the structure of the doubly magili (LCP) emitted at the resonance enerdy,8] of E
nucleus is particularly interesting, with the recent observa=112 MeV, and in-plane coincidences of the LCP’s with
both evaporation residu¢gR) and FF fragments have been
measured. The LCP’s emitted during the CN decay processes
*Permanent address: VECC, 1/AF Bidhan Nagar, Kolkata 64carry information on the underlying nuclear shapes and level

India. densities. In particular, new information on nuclear structure
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=120 MeV, was not supported by the statistical model 50 g
analysis of Nicolis and Sarantit¢$9]. 40 £
In this paper we will focus on the LCP’s found in coinci- 3
dence with ER’s. These data will be analyzed with the
CACARIZO statistical model codE9]. Section Il describes the
experimental procedures. In Sec. Ill we present the date

analysis of the exclusivé®Si+ 25Si data(part of the experi- b
mental results presented here in detail have already bee 3 E
briefly reported elsewherf20—24]). The statistical model 40 b

calculations are compared to the experimental data in Sec. I\
in the framework of a general discussion of deformation ef-
fects in theAcy=60 mass region. This section includes a
reanalysis of existinge-particle data from the®Si+ 3°S; re-
action previously measured by La Raegal. [11] using a
consistent set of input parameters fitting bé8Bi+ 22Si and
305j+ 305 ¢-particle spectra. We end with a summary of our
results in Sec. V.
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II. EXPERIMENTAL PROCEDURES 50 £

The experiment was performed at the IReS Strasbourc V,,(mm/ns)
VIVITRON Tandem facility, using a 112 Me\?®Si beam
incident on a self-supported 18@g/cn? thick %S target FIG. 1. Two-dimensional scatter plots of Galilean invariant

prepared at IReS. Additional targets of natut4®, gold, and ~ cross sectionsd?o/dQdE)p~*c ™! of « particles(a) and protons
Formvar were irradiated for calibration, background determi<b), respectively, in the \(;,V,) plane for the?’si(112 MeV)
nation, and normalization purposes. The elemental composit 285j reaction. The experimental detector thresholds are drawn
tions of the 28Si target was accurately determined at IReS@long the laboratory angles of each telescapeand (d) are the
using Rutherford backscatterif@®BS) techniques with'H correspondlng_ statistical model calculations dlscussed in the text.
and *He beams provided by the 4 MV Van de Graaff acce|_The dasr_led_ circular arcs are centered on the velocity of the center
erator[22]. The main target contaminants were C and 0,0 Mass indicated by the arrows.
each contributing less than 2% to the total number of atoms ) ) ]
in the target, and Cu. Because of the relatively low beam The calibration of the ICARE multidetector array was
energy with respect to the barrier energy for Cu, this conij_One using radloactlvélngh and 2_41Am @ sources, a preci-
taminant is not expected to affect our results. The natural ION puzlge.r, and elastic scattering of 112 Mé%si from
target was used to obtain the background correction for this® AU, **Si, and *°C targets in a standard manner. In addi-
element. These corrections were found to be relatively smalfion, « particles emitted in thé’C(*%0, *He)*"Mg* reaction
Both the heavy ions and their associated LCP’s were deat Ejo(1°0)=53 MeV provide knowna particle energies
tected using the ICARE charged particle multidetector arrayrom the decay of“Mg excited states thus allowing for the
[25]. The heavy fragment€ER, quasielastic, deep-inelastic, calibration of the backward angles detect¢p2,25. The
and FF fragmenjshave been detected in eight gas-siliconproton calibration was done using scattered protons from
hybrid telescopes(IC), each consisting of an ionization Formvar targets using both th&Si and '°0 beams. More
chamber, with a thin Mylar entrance window, followed by a details on the experimental setup of ICARE and on the
500 um thick SiSB) detector. The IC's were located at analysis procedures can be found in R¢®2,24,23, and
0= *=15°, —20°, £25°, —30°, —35°, and—40° intwo  references therein.
distinct reaction planegfor each plane, the positive and
negative angles refer to the opposite and same side of the
beam as the heavy-ion IC detector, respectiveRhe in-
plane detection of coincident LCP’s was done using four The velocity contour maps of the LCP Galilean invariant
triple telescopef40 um Si, 300 um Si, and 2 cm C4Tl)]  differential cross sectionsifo/dQdE)p~1c™ ! as a function
placed at forward angles®(,,= +15°, +25°, +35°, and of the LCP velocity provides an overall picture of the reac-
+45°), 16 two elemental telescopgd40 um Si, 2 cm tion pattern. Figures (& and 1b) show such two-
Csl(Tl)] placed at forward and backward angles 40°  dimensional scatter plots for inclusive particles and pro-
=0,,,<+115°), and finally two other IC's telescopes tons, respectively. For a sake of clarity the velocity cut offs
placed at the most backward anglé¥,,=+130° and arising from the detector low-energy thresholds are indicated
+150°. The IC's were filled with isobutane and their pres-for each telescopeV| and V, denote laboratory velocity
sures were kept at 30 Torr at backward angles and 60 Torr @omponents parallel and perpendicular to the beam, respec-
forward angles, respectively, for detecting light fragmentstively. Figures 1c) and 1d) are the corresponding plots as
and heavy fragments. The acceptance of each telescope wealculated by the statistical model discussed in the following
defined by thick aluminum collimators. section. The dashed circular arcs, centered on the center of

IIl. DATA ANALYSIS AND EXPERIMENTAL RESULTS
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massV., and defined to visualize the maxima of particle 30 E b)
velocity spectra, describe the bulk of data rather well as car 40 3 : : E

: ) 30 F e
be observed for instance for the proton velocity spectra. They 0 b 3
have radii very close to the Coulomb velocitiesaoparticles 0k E
and protons in the decay of°Ni* — >%Fe+ “He and of : 3

6Ni* — 55Co+ IH, respectively. The apparent worsening of  -10 F
the agreement between the experimental and calculate -20 |
a-particle spectra results at larger angle by the relatively 30 3
large low-energy thresholds of the most backward-angle tele:

scopes. Despite these deviations, the spectra can be undez
stood by assuming a sequential evaporative process and su g 0
cessive emission sources starting with the thermallyé 20 E
equilibrated®Ni* CN until the final source characterized by > 10 E
a complete freeze-out of the residual nucleus. The invariant 0 E
cross section contours fall around the dashed circular arc:  -10 |

centered at the CN recoil velociyyocny=V.m., and represent 20 3

the isotropic emission patterns to be expected for a fusion- _:g 3

evaporation mechanism after full-momentum transfer and o €.\ .. 0. B
complete fusior{CF). LCP’s emitted from direct reactions or 20 0 20 40 60 20 0 20 40 60
from a prethermalization emission process would have mani- V,,(mm/ns)

fested themselves as even stronger deviations from the

dashed circular arcs, as shown at much higher bombarding FIG. 2. Two-dimensional scatter plots of exclusive Galilean in-
energiesE(?8Si)=12.4, 19.7, and 30 MeV/nucleon, for the variant cross sectionsdfa/dQdE)p~'c™* of a particles(a) and
285+ 285 reaction [26,27). In these early workg26,27] protons (b), respectively, measured in coincidence with all ER’s

only a few preequilibrium LCP's have been shown to be(20=2<25) identified in a IC detector located eq'fj=2; 1%, as
emitted prior to fusion at the lowest energﬁ(zBSi) plotted in the ¥,V,) plane for the“*Si(112 MeV)3+ “Si reac-

tion. (c) and (d) are the corresponding results of the statistical
- 12,',4 .MeV/nucIeor[26,2ﬂ, therefore the absencg of a pre- model calculations discussed inpthe te%(t. The arrows indicate the
equilibrium component at the present ene@?®Si) of 4 anter-of-mass velocity.
MeV/nucleon is expected.

Figures 2a) and 2b) show the exclusive scatter plots of suyggest, as for the velocity spectra, a statistical CN decay
Galilean invariant differential cross sections in thé (V,) process.
plane, fora particles and protons measured in coincidence The in-plane angular correlations af particles and pro-
with all ER’s (20<Z=25), identified in a IC detector lo- tons (measured in the—115°<@®.$"<+115° angular
cated at®E§=—15°. Figures &) and Zd) are statistical range in coincidence with all the ER’s (20Z<25), pro-
model predictions discussed in Sec. IV. As for the inclusive
data, there is no bias due to direct or preequilibrium pro-
cesses. Thus we are confident that essentially all the emitte E E
particles are associated with a statistical de-excitation pro- 10?2[ § & L f o\ Ld N
cess arising from a thermalized source such as’theCN. 3 F 3
The energy spectra of these particles, presented next, are al:-
strongly supportive of this conclusion.

Typical exclusive energy spectra of the corresponding
particles are shown in Fig. 3 at the indicated andfesm
OLSP= +40° to @1 = + 65°) for the 28Si+ 28Sj reaction at
En(?®Si)=112 MeV. The measured particles are in co-
incidence with all ER’'s (2&Z=<25) identified in the IC
detector located a®fR=—15° (the IC’s located at more
backward angles have too low statistics for fusion-
evaporation events to be used in the anajydibe spectral
Shapes of the coincident p.articles are very similar to indu,' FIG. 3. Exclusive energy spectra of particles in coincidence
sive energy spectra but without low-energy, non-Maxwelllanwith all ER’s (20=Z=<25), identified in a IC detector located at
contributions, as shown in Fig. 6. All the spectra have Max-QER: —15°, produced in thé®Si(112 MeV)+ %Si reaction. The
wellian shapes with an exponential fall-off at high energyeyperimental data are given in relative units by the solid points with
which reflects a relatively low temperatureTgope  error bars visible when greater than the size of the points. The
%EBEéN/ACN]llzzs-l MeV) of the decaying nucleus. The dashed and solid lines are the results of statistical model calcula-
shape and high-energy slopes are also found to be essentiatlyns using parameter set A and set B, respectively, as discussed in
independent of angle in the c.m. system. These behaviotbe text.
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104 level density. The change in the emission barriers and, cor-
; respondingly, the transmission probabilities affects the lower
1030 energy part of the calculated evaporation spectra. On the

other hand, the high-energy part of the spectra depends criti-
cally on the available phase space obtained from the level
densities at high spin. In hot rotating nuclei formed in heavy-
ion reactions, the level density at higher angular momentum
is spin dependent. The level densip(E,J), for a given
angular momentund and energyE is given by the well
known Fermi gas expression

1025—

p(E,J)

(23+1) 1,2( h? )3’2 1
= a
12 2Jetl  (E—A—T—E;)?

xexp{2[a(E-—A—-T—E;]Y3, ()

d°6/dQdQ, p (arb. units)

wherea the level density parameter is constant and set equal
to a=A/8 MeV ! (A is the mass numbgr T is the
“nuclear” temperature, and\ is the pairing correctionk;
=(h%127.)J(I+1) is the rotational energy/es=Jox (1
0, (deg) + 68,32+ 6,J%) is the effective moment of inertia,7,
=2AR?=2A%%3 is the rigid body moment of inertiar § is
FIG. 4. In-plane angular correlation-(115°<@$"<+115°)  the radius parametgrand 8, and &, are the deformability
of « particles(circles and protondtriangles in coincidence with  parameters defined in Ref€,10,12.
all ER's (20<Z=25) produced in thé®si(112 MeV)+ ?Si reac- The angular momentum distribution used in the statistical
tion and detected @ 5= —15° as shown by the arrow. The solid model calculations depends on the diffusivity paraméter
curves are the _results of_statistical model calculations using paramyng the critical angular momentum for fusitn,. A fixed
eter set B as discussed in the text. value of AL=1% is assumed for the calculations. The,
values were deduced based on observed complete fusion
duced in the?®Si(112 MeV)+ %8S reaction, are shown in cross section. These values are shown in Table | for a num-
Fig. 4. The angular correlations are peaked strongly on theer of systems with 48 Ac\<60. The same angular mo-
opposite side of the ER detector locatedPgi:= — 15° with  menta value ofL.=34% is found for both the?8Si+ 28Sj
respect to the beam. This peaking is the result of the momer29-31 and 3°Si+ 3°Sj [32,33 fusion reactions. Otherwise
tum conservation. The solid lines shown in the figure are thave have used theascabe parameters for the nickel isotopes
results of statistical model predictions for CF and equilib-(see Table 8 of Ref.33]). The only parameters adjusted in
rium decay using the codeacARrIzo [9], as discussed in the the calculations were those directly associated with the sys-

next section. tem deformationg; and é,, the so-called deformability pa-
rameters.
IV, STATISTICAL MODEL CALCULATIONS AND In the present analys'ls we have chosen to follow the pro-
DISCUSSION cedure proposed by Huizenga and collaborafbgs. No at-

tempt was made to modify the transmission coefficients

The analysis of the data has been performed usingince it has been shown that the effective barrier heights are
CACARIZO [9], the Monte Carlo version of the statistical fairly insensitive to the nuclear deformatigi2]. On the
model codecASCADE [28]. The parameters needed for the other hand, by changing the deformability parametgrand
statistical description, i.e., the nuclear level densities and thé, one can simulate the spin-dependent level density
barrier transmission probabilities, are usually obtained fronj9,10,19 associated to a larger nuclear deformation. We un-
the study of light particle evaporation spectra. In recentderstand that the deformation should be attenuated with the
years, it has been observed that statistical model calculationsubsequent emissions, i.e., there is a readjustment of shape of
using standard parameters, are unable to predict satisfactoritie nascent final nucleus and a change of collective to intrin-
the shape of thev-particle energy spectrg9—18 with the  sic excitation during the particle evaporation process. In
measured average energies of theparticles found to be CAcCARIzo the nuclear deformation is not allowed to be main-
much lower than the corresponding theoretical predictionstained equal to that in the first step during the entire com-
In the present calculations as well as in previous studiepound nucleus decay chain because the memory is lost after
[9,10,12-18 the transmission coefficients of all competing each single decay step. ThecARIzo calculations have been
evaporation channels, including p, and a-particle emis- performed using two sets of input parameters: one with a
sion, are generated from published optical model parametestandard set of the rotating liquid drop mod28] (RLDM)
for spherical nuclei. Several attempts have been made in th@arameter set A consistent with the deformation of the
past few years to explain LCP energy anomaly either byfinite-range rotating liquid drop mod¢B4] (FRLDM), and
changing the emission barrier or by using a spin-dependeranother with a spin-dependent moment of inertia and larger
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TABLE I. Typical quantities of the evaporation calculations performed using the statistical model code
CACARIZO. The deformability parameters are taken either from the parameter set B for the systems studied in
the present work or from similar fitting procedures for the other systems studied in the literature. The minor
to major axis ratios/a and the quadrupole deformatigh values(for a symmetric oblate shape and a
symmetric prolate shape, respectiyaiyave been deduced from equations discussed in the text. Note that the
B values given for’?S+ 2’Al have been extracted assuming thg as extracted at the highest bombarding

energy.

Reaction CN EnergyMeV) L (%) 51 S, b/a B References
Bgi+ 27Al - %5Co 150 42 18104 1.8x10°7 1.2/1.3 —0.44/0.46  [13]
%gi+28gi SO\ 112 34  1.X10* 1.1x107 1.5/1.6 —0.48/0.49 This work
5Cl+ 2*Mg  °Cu 260 37 1.Xx10* 1.3x107 1.6/1.7 —0.50/0.51 [1§]

825+27A1 S%Cu 100-150 27-39 281074 1.6x10°7 1.4-2.0 —0.46/0.53 [9]
825+27A1 S%Cu 100-150 27-42 138104 1.2x10°7 1.5-2.2 —0.48/0.54  [19]

30gj+ 0gj  BONjj 120 34  1.%10°* 1.1x10°7 1.6/1.7 —0.49/0.50 This work

values for the deformability parametefigarameter set B inertia does also a fairly good job. It may be mentioned that
The RLDM parameter set A with small values given to de-in the case of protons, as they carry away less angular mo-
formability parameters & =7.6x10° and &§,=6.7 mentum tharx particles, their calculated energy spectra do
x 10" 8) produces a yrast line very close to the FRLDM not shift as the spin-dependent parametrization of the mo-
predictions, as shown, for example, for the neighborif@u  ment of inertia is introduced. The statistical model results
nucleus in Ref[9] (see Fig. 1 of Ref[9]). The final values using the two parameter sets reproduce equally well the ex-
of the deformability parameterss;=1.2x10 4 and 6,  perimental velocity spectra and angular correlations. The sta-
=1.1x10"' given in Table | for the parameter set B, are tistical model calculations displayed for protons on Figs. 1,
rather large and yield a significant lowering of the corre-2, and 4 have been performed with parameter sésdid
sponding FRLDM yrast line. They have been chosen in ordelines of Fig. 4 including the deformation effect&alcula-
to reproduce the exclusive data rather than the inclusive datéons with parameter set A are not displayetihe deform-
(although they have almost identical spectral shapes espability parameters for the other systems, given in Table I,
cially in the high-energy region the latter being possibly were extracted using the same approach of fitting procedures
influenced for low-energy LCP’s by small nonstatistical [9,13,18,19 that was employed in the present work for the
components resulting from inelastic collisions or breakup
processes that are not accounted for in the statistical mode 19 [
calculations. i
The dashed lines in Fig. 3 show the predictions of 1k
CACARIZO for 28Si+ 28Sj using the parameter set A consistent af
with FRLDM deformation[34]. It is clear that the average ]
energies of the measureetparticle spectra are lower than % 10 [
those predicted by these statistical model calculations. The=
same observation can be made in Fig. 5 for the inclusive &

30sj+ 305j data[11] which have been analyzed with the E
same parameters as used for #8i+ *°Si reaction(the cor- =
responding inclusive’®Si+ 28Si data are also displayed in &
Fig. 6 for the sake of comparispriThe solid lines of Figs. 3, ;%

-

5, and 6 show the predictions @ACARIZO using the in-
creased values of the deformability parameisee param-
eter set B given in Table)l The agreement is considerably
improved. For instance in Fig. 3 the shapes of the exclusive
a-particle energy spectra are very well reproduced X8i

+ 28Si with parameter set Bsolid lineg including the defor- FIG. 5. Energy spectra ofx particles produced in the
mation effects. Furthermore and despite the fact that, for thé’sj(120 MeV)+ 3%Si reaction. The data taken from RdfL1]
inclusive a-particle spectra of the®Si+ 2°Sj reactions of  (solid points are compared to the results of the statistical model
Fig. 6, there appears to be an excess of yield in the subbarriealculationsthe dashed and solid lines correspond to parameter set
energy data, the chosen parametrization of the moment & and set B, respectivelydiscussed in the text.

50

T
E,, (MeV)
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As a whole, the present statistical model calculations de-
: Y scribe rather well all the measured observables for both the
r 285j+ 283 and °Si+ 3°Sj reactions, in contrast to other re-
\ cent studies which have needed extra dynamical effects in
the evaporative processgks,17). In order to better appreci-
ate the magnitude of the possible deformation effects which
are suggested by our chosen statistical model approach, one
— may express the effective moment of inertia Ag= 2 MR?
=iM(b%+a?) with the volume conservation conditiov
= 3mabc, whereb anda are the major and minor axis, and
c is the rotational axis of the compound nucleus. In the case
of an oblate shapa=b and J.4=2Ma? and V=%ma’c.
The axis ratio is equal té@=a/c=(1+ 5,J°+ 6,d4)%?2 In
the case of a prolate shape-c and 7= :M(b%+a?) and
V=2%ma’b. We obtain the equation 4(3—y)x+ 3x*+x3
=0 with x=(b/a)?= 6% and y=8(1+ 6,J%+ 6,d%°. The
quadrupole deformation paramete8 is equal to B

FIG. 6. Energy spectra ofa particles produced in the =1/\Gm(%5+25%+28°%+15%).
2835j(112 MeV)+ %Si reaction. The inclusive cross sections are  The minor to major axis ratiob/a and the values of the
given as absolute values by the solid points with error bars ViSib'Q}uadrupole deformation paramej@rare shown for the sys-
when greater than the size of the points. The dashed and solid lingems tabulated in Table |. These quantities have been ex-
are the results of statistical model calculations using parameter setf{ycted from the fitted deformability parameters by assuming

[ _ L =n0
‘ 0= +50

—

d’6/dQ dE (mb/sr MeV)

L
E,, (MeV)

and set B, respectively, as discussed in the text. either a symmetric oblate shape or a symmetric prolate
_ _ _ _ _ shape, respectively, with sharp surfaf&g]. All of the sym-
283j+ 283j and *°Si+ %°Si reactions. metric or near symmetric systeris3,18,19, for which the

The cAcARIzO predictions shown in Figs. 1 and 2, also main parameters are listed in the table, appear to favor rela-
performed with the parameter set B given in Table I, reprotively large nuclear deformations. This can be contrasted
duce the maxima of the inclusive and exclusive invariantwith what is found for the asymmetriC + *°Sc reaction
cross sections quite well. This confirms that most of the[17], where a standard statistical model calculati®] is
yields have a statistical origin. This is consistent with thefound to work well. The same conclusion was reached for
experimental alpha-to-proton ratiai’,‘S:OAOi 0.06 which  the 28Si+ 51V reaction[14], another asymmetric system, and
value is better predicted by calculations using parameter setas confirmed for the very asymmetric systéfiD+ Fe
B (R B=0.39) than calculations using parameter set A[16].

ofp . . .
(R%®°"A=0.48). Parameter set A overestimate the alpha-to- From this systematic analysis, it can be observed that the

al

protgn ratio mainly because of first chanaeparticle. Pa- magnitude of the quadrupole deformation that can be de-
rameter set B allows the emission of more nucleons in theluced for both?*=3%i+ 283%; reactions is rather large: their
cascade and the average emission steprfparticles occurs parameter values are similar to the value obtained for the
later in the cascade. Thus the velocity plots, the spectrai°S+ 2’Al reaction [9,19] but larger than the value corre-
shapes, the angular correlations, and relative cross sectiofigonding to the?®Si+ Al reaction[13]. This leads to the
of a particle and proton emission are all reproduced corStriking conclusion that highly stretched configurations are
rectly. On the other hand, the discrepancies observed at thiequired to account for the observedparticle evaporation
most negative angle®etween®:-CP= —30° and—110°) of ~ spectra. For’Si+ ?*Si the value of3~0.5 found for the
the in-plane angular correlations of Fig. 4, for protons andiuadrupole deformation parameter is consistent with the re-
even more fora particles, are sometimes difficult to be un- cent observation of very deformed bands in the doubly magic
derstood as already stressed in REI8,35. The same dis- ~ Ni nucleus by standarg-ray spectroscopy methogg].
agreement is present with the calculations using parameter
set A. However, it is seen that the shapes of the experimental
angular correlations are well reproduced by the statistical V. CONCLUSION
X]g?_%ioigligfsr':g/ei;ngrfvsé ?:2%%?: 2r\i/:or)rl1 small shift of To summarize, the properties of the light charged particles

lap =0~ 19 May Improv P hat for thisi emitted in the?®Si+ 28Sj reaction at the bombarding energy

3!5' addition, it is interesting to note that for the'Si Eian(?8Si)=112 MeV, which corresponds to thENi exci-

+ $| reaction the relative multlpl|g|t|es of nucleons iﬁd tation energy of the conjectured™= 38" quasimolecular
particles deduced gom the experimental d&?] (M, resonancd7,8], have been investigated using the statistical
=0.469-0.035, M, p:0-343t0-035_- and M, p:_0-188 ~ model. The measured observables such as velocity distribu-
+0.035) are in better agreement with the calculations usingions, energy spectra, in-plane angular correlations, and mul-
the parameter set BM;*=0.484, M®'=0.312, andM$™" fipiicities are all reasonably well described by the Monte
=0.204) than those using the parameter set Mi{™  Carlo cascaDE calculations requiring spin-dependent level
=0.459,M;""'=0.293, andv;°"'=0.248). densities. The magnitude of the adjustments in the yrast line
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