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1. INTRODUCTION 

In recent yea r s j vheavy-don (HI) reactions induced by pro­
jectiles of mass number A~30 have already 'been studied with 
good resolution/ 1/ . ~vent~ough the experimental data h~ve been 
analysed rather successfully in the calculations of phenomeno­
logical models, a microscopic" description of these processes 
is of a great interest for both experimental and theoretical 
in~estigations. Such a microscopic understanding of HI colli ­
sions may be foudded on the calculation of the Hi, ihteracti~n 
potential using a r ea l i s t i.c- nucleon-nucleon (N-N)' interac- . 
ti'an/31. Note that for this purpose the folding model/ 4 / has 
proved to b~ a very convenient formalism, where the potential 
for HI scattering is obtained by averaging an appropriate N-N 
interactip~ ov~r the nuclear densities of two colliding ions. 
In such an investigation the nuclear structure information is 
embodied in the nuclear wave fun~tions that determine the'gr9und­
state apd transition densities, and it is possible to ,calculate 
not only diagonal but also nondiagonal matrix elements of HI 
interactidp, so, 6ne c~n consider either elasti¢ 9r inelastic 
scattering. 

In the present work, ;;ithin the folding mode l , elastic and 
inelastic scattering of 3.4He, 6Li and 16p from heavy spher.i ca I 
nucle~ bas bee~ studied with the ground-state anq transition 
nuclear densities calculated by the methqd of hyperspherical 
functions/~/ and the quasiparticle-phonon, nuclear model/ 2 ,9 / 

for projectiles and target-nuclei, respectively. 

2. DETAILS OF CALCULATION 

Usuall,Y, in the folding calculations there are always two 
basic ingredients. One 1s the construction. of nuclear ground 
s~ate and transition densities within the microscopic model~~ 

and the other is the choice of an appropriate effective N-N 
interaction between the projectile nucleons and the target 
nucleons. At first we giv~ a brief description of the n~clear 

density cal'culation,in the method of hyperspheri~al.funct:ions 
~MHF) and the quasiparticle-phonon nuclear model (QPM). 'Note 
that MHF and QPH have be~n applied to investigate. HI sc'atter­
ing within the folding mode l in refs/6-8~. Hore de t a i l s of, this 
approach can be founO-i~~[Qk.~£~ 

I • 'I (1 1 
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2. I. MHF ~nd the Projectile D~~~itie~ 

In the K-harmonics method 151 the total wave function of
 
a nucleus with A nucleons is usually expanded in terms of K­

harmonics polynomials YKy (Oi )
 

- _lC3A-4) 
'F(1.2 •..••A)=~ 2 2.X (~)Y,(el). (I)

Ky Ky Ky 

where y",[ f] (LST 15/. With the wave functions calculated i.n rtae 
K-harmonics method / 51 one can obtain the ground-state and tran­
sition densities for a considered nucleus of A nucleons. In the 

'present work we only consider the case of a-single excitation 
of the nucleus-target, so the projectile is supposed to be in 
its ground state before and after the collision. Therefore, only 
the ground-state density df the ,mlcleus-projectile of the form 

5A-16 
2 2 -- ­

p (r) ee Hir«5A-11)/2) [ (~~_)_2,_ )(2 (0 d~ +
 
~ 5A-13 0
o J;r «5A-14)/2) r 

5A-15 

~L2_r2) 2+ 8{A:,-4) r«5A-ll)/2) r (2) 

){~(~) d ~ 
t: 5A-13

3 "f",rT«5A -16)1 2) r 
" 

is included into the folding calculations of this'wofk. 

2.2. QPM and the Target Densities 

it is well known that in the inelastic HI scattering at bom­
barding energies ~JO HeV per nucleon, usually, the Loc--Lyi.ng 
states of low multipolarities are excited .,Gfor example. 2 +j 3-, 
4+, 5 -: .. states of vibrational type in a spherical nucleus}, 
so -orie needs to calculate within QPH, 'besides the ground-state 
density, the transition densities corresponding to such ex~i­
tations in the nucleus-target. The general form of the QPM Ha­
miltonian is the following 

(3)H ee H + H , + H + H
( a v p air M sM 

where H is the average freld describing independent sihgle­
a v 

particle motions; H describes the monopole pairing interac­
pa i r 

tion between the neutrons of protons ;'H M -and H SM are separable 
mul,tipole and spin-multipole irtteraction terms generating the 
nuclear excitations. The explicit form of the QPM HamiltoptaD 
is given in refs. 19/, for example. 'In the 'single-particle basis 
calculation, the average field is taken as a Woods-Saxon po­
tential. The potential parameter set used in the QPM and the 

2 

. . . . '1' f 1101 Af I
pa~r~ng constants are g~ven ~n deta~ ~n re. . ter Bogo u­
bov1s ttansformation 

j-m + 
a jm = U Jajm + (-) v a _ •

j j m (4-) 

where a:m and a jm are ~he quasiparticle creation and annihila­
tion op~rators, one can obtain the ground-state 'density for 
a heavy (spherical) nucleus in the form: 

po(r) _1_ 1 (2j +1) I R, (r) 1 2 V 2 • 15""
' 

c

4" j J j , J 

Here Rj(r) is the radial part of the wave function for a single­
par t i cl e state j=(n. f.j). In further calculations the nuclear 
densities are normalized to 

4" ( p 0 (r ) r 2 dr =A • (6) 

where A is the mass number of the nucleus. For the calculation 
of the wave functions,of various exciten states in the nu~leus­
target the QPM Hamiltonian is transformed into the phonon repre~ 
sentation. In contrast with some other microscopic models where 
the phonons are introduced in a phenomenological way, within 
QPM the structure of phonons is calculated microsc~picafly, 

in the random phase approximation (RPA), and the phonons are 
superpositions of various two-quasiparticle excitations 

+ Ai [ +'+ A-IJ. Ai [ l IQ\,,'P,=llr,lJ a, a",l\.. -(-) ¢ .. , a",a A 'Po' (7)
"1'.\ 0 jj" jI' jm l m ''I-' lJ J m j In ,-/l 

where IJIO i:s the phonon vacuum. In the one-phonon approximation, 
i.e., in the RPA, the contribution from the term describing the 
quasiparticle-phonori interaction / 91 is absent, and one has for 
an excited sFate in the nucl eu s-et argar r 'iA7>'=Q~I'PO' 

Further, if we define the nuclear transition density as 

per) "" <f 1 0 (r-t ) Ii> '(8)
k k " • 

with the multipole expansion of the form 

per) =,\; C,\ <J i MiAMI J rMr> PA(r)Y~ (O.¢) (9) 

· , C' d' d' 14;where the norma I i za t i on constant A i s that e f i ne r.n ref •. ' 
we get . 

-2 A 
PA (r) =<Jr i: 1 r k o,(r-rk ) i YA (Ok' ¢k) IIJ i >. (10)

k 

In the fase of single excitation of an eVE;n-even nucleus target 
(Jr = A and J j ,= 0 ), after some transformati,ons one obtains 

/ 
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i,,+A+l.. i2 \ ~A 
1 1 (-) .. ~ ~ ~ ) 

. f 2+A- f1 .>. I j 1 

PA (r) ",,' -- 1: ----- i i 
~ i ~ i 2 (1 +oJ' J' ) 1 2 '.L _...!.. 0 (1 1) 

1 2 12 2 2 

* (+) Ai Al f:r- f l + '\ 
xR.(r)R; (r)u,. JrjJ.. +¢ .. )[1+(-) J. 

J1 '2 J1J 2 J1J 2 J1 J 2 

2.3. HI Interaction Potential 

There are ~arious typei of the effective N-N interaction which 
can be used in the folding calculations. In the present work 
we have chosen the so-called }GY effective N-N interaction/11

! 

Qased ~pon a realistic G-matrix. The HI scattering is characte­
\	 rized by the strong absorption/3~ i.e., the data is sensitive 

only to the tail of the HI potential in the vicinity of some 
's t rong absor'ption radius 

R "" 1 5 (A 113 A1/3 ) (fm) •	 <J 2)crt t , • 1 + 2 

in such an approximation the double-folded potential may be 
r., wri,tten as 

-+	 -J. -J. -+ -+ -+ 4 
UF ,(R) = r dr1dr2 P 1 (r 1 ) P2 (r 2 ) V (r 12= R + r2 - r 1 ) y'	 (3) 

where Pl and P2 are the nucleon densities in th,e nuclei A 1 
and A r e spec t Ivel y ; ,~(r12 ),the effectiv;e N-N i nr erac t ion bet­2 
ween nu~leons 'in'A 1 and nucleons in·A2 • The calc~lation of six­
dimedsional integral (13) is very complicated in the coorainate 
space, but if we work in momentum space, this integral is re­
duced to a product of three one-dimensional integrals / 3

/ . With 
1	 the multipole expansion '{9)' one obtains, in the case of single 

excitation of a spin-zero target, the following expression for 
double-folded potential (13) . 

... 
UF(R) '" CAUA(R)YAjl (8R'¢R)' 

wh,ere 
( 

UA(R) = 2~2 r k2 dk j A(kR) v(k) p~l) (k) p~:)(k)	 (14 ) 

and 
... 
r A (~) = 411 r r 2 dr i A (k r) fA (r ) •	 (15 ) 

4 

~ 

The M3Y interaction is ' 

v(r) = 7999 exp(-4r t 2134 ~g,.~)- 262~ (; ). / ( 16)4r 2.5r 12 

~~:',\ 

.~he inclusion of an explicit energy and density dependence irito 
(16) generally leads to a better consistency of the calculational 
results with the experimental data (see ref./ 12 / 

) . The elastic 
scattering corresponds to A=O in these formulae. Further, UA(R) 
is taken as a real pait of the HI potential into the cross-sec­
tion calculation. The imaginary part of the HI potential is in­
cluded phenomenologically so as to fit the data for elastic 
cro~s-section~ Usually/4~ the imaginary optical p~tential is 
supposed to have a Woods~Saxon form 

Wv ,W(r) =- ------- ­ (17) 
1 + exp] (r-R v)/a 

- 113' 1/3 '.	 .
where R +A ) ;W ,r v and a v are def i ned from thev=rv(A 1 2 v
best fit to the elastic scattering data, In this cas~ the ima­
ginary transition potential is defined by deforming the Woods­
Saxon potential (17), Le., 

(I\... dW ( r ) 
WA (r) = - (3 \ 1<. -~-.	 (18)/\ dr 

Ih 

The def-ot'mation parameter (3r)' is obtained from the B(EA) values 
scaLed according to {3R =const 14( In some cases considered in this 
work, ~or the sake of simplicity, the imaginary part of the HI 
potential is supposed to' have the same shape as the real part 
(in both elastic and inelastic channels). In such a simple ap­
p~oximation calculations have been performed with one adjustable 
parameter a equal to the ratio of the imaginary and real ampli­
tudes of the HI optical potential. 

\ 

3. RESULTS OF CALCULATION AND SOME DISCUSSIONS 

The t r ans i.t i.on folded potential' U A(R) (14) must, generally, 
be used in the coupled channel c~rcul~tions for the description 
of inelastic HI .sc.at t er i ng . However, as it has been shown in 
other folding ,calculations/3.4< a qualitative"agreement with the 
experimental da t a can be reached in the distorted-wave Born 'ap,; 
prdximation (DWBA), especially,in the description of the lowest 
2+, 3- excited states in the nucleus-target, ~hich have a strong 
one-phonon 'structure 11.2.9~ In the present work all calculations 
have been performed within the.DWBA using a modified vetsion of 
the code D~mCK/13~ The imaginary potential Parameters have been 
defined from the best fit to the ~lastic data using an optical 

5 
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{ /14/
model program with the search package HlNUIT . The phonon am­

. /16/plLtudes !/J and ¢ have been calcuJated by 'the ,code RPAS 
which performs the RPA calculations within QPM. 

3 4 ' 
3. I. Scattering of ! He 

Although the true heavy ions have mass number /1.>4, it is 
of i nt ere s t to study 3,4He scattering by using mictoscopic nuc­
lear densities for both the projectile and target. It should 
be noted that in, recent years alpha scattering has be~nsucce-ss­
fully investi~ated in the folding model with different types 
of effective forces, see, for example, ref!16~ The possibil{­
ty of the application of the M3Y i~teractio~ to t~e elastic 
alpha scattering has been d i scu s sed in ref.. 4/. Tlie inclusion 
of the energy and densi'ty dependence into H3Y interaction leads 
to a better consistency with the elastic and inelast~c .da­
ta/17,18~, (In ref .118 / an expe r i.ment a l nucleon density was used 
for the alpha particie). Sin~e in the first stage we are inte­
rested in a possible qualitative description of 3.4 He scatter­
ing, the energy- and density-independent M3Y interaction (16) 
has been' used in our fplding calcubations. The results of our 
calculation and experimental data/20/ for inelastic cross-sec­
tion of system 3He+208Pb at 43.7 HeV are shown in f i g il , The 
structure of t'he first 2 '. 3 -, 4 * and 5- excited states in 
h~s been c~lculated with ~he, set of interaction constants which 
r eproduce s the excitation energies and t r an s it i.on probabilities 
shown in table I. As one may see from fig, I, our' calculation 
giv~s'a g~od.description for the ~pe1as~ic data excep~ing the 
case of 4 1 excitat~on in, 208Pb when the calculated cross-section 
was multiplied by, factor 0.67 ~o reproduce the data. On the 
whole, our r e.suIjs, describe this reaction be t ter than the fold­
ini calculation'20, with an effective interaction belween the 
heliqn and target nucleon, and the microscopic/211 transition den­
sities for 208Pb target. (The results o( this .c a l cu l at i on reo­
quire strong renormalization factors f~r all the considered 
cases, -f~r example, this factor is equal to 5.3 for the 4~ case; 
~d the calculated 5~ cross-section cannot fit the data at for­
ward ang l es ).; Further, our calculation gives a rather good fit 
to the elastic and' inelastic data /22 

l 
of alpha s ca t t er i.ngjon 

208~b p.t 42 MeV (see fig.2) in such a simple approx ima t i on that 
the imaginary potential has the same shap~ as the real one (~2 
'is re~uced by a factor of aQO].1t two using a volume Woods-Sa~on 
imaginary potential (17)). ~rom the two cases cons~dered above 
one may, conclude that the 3,4He derrs i t i.e s calculated in the HHF 
pre quite ~d~qua'te to 'be used :ip the description of .~l,astic and 
inelastic 3,4 He scattering within the folding model. 
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~Ij~ Table 1 
.~ '1 
~. The st~icture of the low-lying exqited st~tes in- the'
 

I~ f~ J,J flue lei-targe ts ca l.cu la ted ,in the RPA
 
( \ 

"f" ?l~ WJ\lT (MeV) . B(EJlt) (e.~b-'l) 
Target RMS(fm)expt , calc. expt. calc. 

t::j~~
f -­

I,; 5~1 2+ 1.45 1.75 ' 0.066,q.099 0.083 ~,"823 ,60N1 2+ 1.3) 1.87 0.092,0.12' 0.092~i', 
3 ­ 4.04 4.27 0.016,0.024 0.023 3.836 

~ 90Zr 2+ 2.19 2.63 0.06, 0.072 C;>.074t: 
, 

3- 2.75 2.72 0.074,0.108 0.071- 4.313I~ 208pb ~. 2+ .4.086 4.64 0.30 ! 0.,02 0.301 
J. 3- 2.61 2.64 0.69 ! 0.05 0.695 . +1, 4+ ;4.3 2) 4.81 9.14 - 0.01 0.141 ~.588 , 
l. 5~ 3.194 3.2 0.,O46!0.006 0:054
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3.2. ~catter~ng of 6Li 

The scattering of 6Li is of a special interest because 6Li 
appears to be "anomalous" within the framework of the folding 
model, where the folded potentials m~st be reduced in strength 
by a factor o'f about two 14.23-25 / i n order to fit the d~ta. It 
also has been noted 141 that such an "anomaly" could not be 
due to an unwise ,choice of density distribution fot 6Li and 
it may be associated with the weak binding of tbar nucleus 
(in ref /257 the f ol d i.ng analysis using an experime'ntal 1261 den­
sity distribution for 6Li shows the same effect). In the MHF, 
calculation with the N-N PQtential B7 / 27/reproduces the mean 
squared radius RMS=2.325 fm,and minimum in the form factor of 
elastic electron scatterinl281 q = 5 fm- 1 compared to -the ex­
perimental data (R.MS exp t , = 2.353 fm and qexpt. = 5 fm- 1 ) for 
6Li nucleus. The nucleon density of 6Li calculated in this way 
within MHF has b~en used in the folding calculation!.71 for elas­
tic. 6Li' scattering from different targets at not large bombar­
ding energies, and a qualitative description of these processes 
has been obtained without ~enormalizing the strengtb of the 
fo~ded potential. In the present paper we consider the elastic 
and inelastic scattering of 6Li from 90Z r and 58 Ni at energies 
34 MeV and 71 MeV, respectively. The structur~ of excited stat~s 

in 90Zr , and 58Ni..:. target's shown in table 1 has been calculated 
within the RPA, Our calculation shows (see fig.3) that elastic 
and inelastic data for -sy s t em 6 Li + 90Zr at 34 MeV ~91 can be 
fitted rather well without introducing a renormalization coef­
ficient N. However,' the data for system 6 Li+ 58Ni at 71 MeV 
130,31/ can be described only with introducing the coefficient 
N (see fig. 4). The fit to the elastic data, gives ReN=0.53 and' 
ImN=0.48 in the case when the shape of the imaginary potential 
is the same ,as for the real one. If a volume Woods-Saxon imagi­
nary potential (17) is used, X 2 is reduced by several times, 
and a best fit t~ the elastic data is obtained with N = 0.51, 
Wv = 17.57 MeV, r v = \.198 fm, av = 0.832. Note, that these 
parameters are quite close to the ones obtained from folding 
analys'is in ref ,124/, Our calculations have shown that inelas­
tic data can be reproduced only with introducing the same cdef­

,	 ficient N for the transition folded potential as fbr the opti ­
.	 c~l folded potential. This is consistent with the conclusion 

made by Satchler in ref./2~1 The imaginary transition potential 
is obtained by deforming potential (17) with the value ~R = 
= const for the lowest 2+ state in 58Ni taken from ref ./30~ Thus, 
th~ renormalization of the folded pot~ntial by a coefficient 
of about 0.5 is also necessary in the calculation with 6 Li den­
sity f~om the MHF. (This is confirmed also in our calculations 
of 6Li elasti~ scattering from different targets at 99 MeV/23/). 
We note that th; conclusion made in ref. /7< from the de scrip­

8 
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. 
tion of 6Li e l as't i c scattering' cannot be taken as 'correct, an'd~ ,6 
some attempt's to explain microscopically such an anomalous be­
l haviour of the nucleus 6Li within MHF are now in progress.
 

'~ . a: 
\() 6L, 90z Fig. 3. The calculated crOBS­~~ :1J. 1+ r 

34MeV sections of 6Li scattering

ll! ~ol' from 90 Zr at 34 MeV.10 
f .... ., Fig. 4. The calculated cross­

~ ~; sections of 6Li scattering 
from 58Ni at 71 MeV.
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3.3. Scattering of 0 

r, 

~,t 

The results of calculations and elastic ,and inelastic data 
J~ 

for systems 160+60Ni at energies 61.4 MeV / 3 3 1 and 114 MeV 134/, 

104 MeV / 3 51 
:/' 

160 + 208Pb at are shown in figs.5-}. As one may
I ,,~(I; 

see from these figures, our calculations give a good qualita­" ' ,'U. tive description for these feactions except for the case of 3~ 
. \R	 160exc i'tat i.on in 60Ni induced by i on at 114 MeV (see fig.6L 

(In this case the calculated cross-section overestimate~ t~e , 
1 

• data by a factor of about two and it is not ~nderstandable from'.~"f ~~ the folding-model point of view). It is of interest for calcu­! 
lations with the nuclear densities from the MHF to stJdy the

'~' 
t-~' influence of different types of the N-N potentials on the cal­


'., 
( 

,~ .... culated cross-sections. An example of this is shown in fig.7,
 
wh~re the cross-sections are calculated with two'different
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Table 2 

The binding energy (E b ) , excitation energy of the monOpolef.i. resonance (Eo+),m?an squared radius (RMS) and minimum 
in the elastic form factor Of electron scattering (q)


~J' calculated in the MHF for some light nuclei-projec~iles
 
,r '. 

(fn'1) Type of,~" Nucleus Eb(MeV) Eo+ (MeV) RMS(~I) q	 N-N pqten­
tiel used./ expt. ca lo , expt , calc. expt , C'B Lc ,	 in MHF

'I 
1 4He 28.3 29.3 20.2 26.4 1.482 1.72{3 5 5.4 B1/}2/ 

.'f t,.	 
6Li 31.99 19.8 14.7 2.35,3 2.325 5 5 V7/ 27/ 

160 127.2	 122.2 29.1 2.541 2.46" 4 4.4 B4/ 32/ 
I	 ~') 

106. :3 22.9 2.66 4 B1----_. 
densities for 16 0 . The ground-state density obtained with the. l\' N-N potential BI/32 / for 160 gives a better fit to the data (the 

" solid curves) than .the density obtained with potential B4 (the 
da'shed curve ) . (Some nuclear properties of 160 calculated 
with these two types of the N-N potential are sho~vn in tablB 2).

.."'\f' 

" 

4. CONCLUSION\, 

The microscopic nuclear models (the method offhyperspherical
\	 ,''1 1 
\	 ~ ....-: functions and quasiparticle-phonon nuclear model) are applied to 

,J study the elastic and inelastic heavy-ion scattering within the.. 
framework of the folding model. Results of our calculations re­

,~ produce the experimental data in'mo9t considered cases and this 
indicates the validity of further application of the MHF and' 
QPM to the HI scattering. 

The influence of the mi~roscopic structure of the wave func­.. tions for considered nuclei on the caLcu'l a t ed c r os s sec t Lonsr 

is discussed. 

The authors arB indebted to Prof. V.G.Soloviev and F.A.Ga­
r,eev for useful discussions.l	 '! ,	 , 
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~.~' Jlao Tl-lCIi Kxoa , 1~Io1H1KODB K. B. E4-8~-384~ HIo1KpocKonlo14ccKoe onHCDIiHe paCCOAIiHn ncrKIo1X HOlioe
 
'!
 lia TA*cnwx c$epH4ocKHX AApax ;,1 

MaTOA nmcpcC\lopH4oCKHX <!lYHKlIH<1 H KDU3H4BCTH4Ho-<!l01i01iIiBA M?Aenb np'1­
MelimOTcn Ann MHKpOCKOnH4ccKoro H3Y4CliHA ynpyroro H Hcynpyroro pacceAlilo1A 
TIlll(CnblX HOI'OB. nOTOltl~HDn D311HMOACI1CTDHn Tn*enbiX HOIiOB PBCc4101TblBaeTcA 
o pnMKBx C\lonAHlir-MoAcnlo1 c 3¢$CKTHBlibiM H3Y IiYKnoli-IiYKnolilibu~ BaaIo1MoAe~cTBlo1eM. 

113Y4BIOTCn paCCenliHI1 3,4111' 6 LI H 160 lia "30Tonax 5BNI ... eONl 90 Zr208 ' .~.Jl • ,

Ph. nOCKonbKY "1i¢OP/<4all"n 0 nAeplio.:1 CTpyKType COAep~HTCA B nAeplibiX BonliO­
aux $YHKlIHAX. KOTopb,e "cnonbaYIOTCn Ann Bbl4Hcnelikln nAepHbllt nnoruocrea cran-. 
KIo1BalO~lo1~cA AAep. HccneAyeTcn HeKoTopoe nponBneli"e M"KPocKonIo14eCKo.:1 CTpyK­
TtPbl li!0nli.09b1x $YIi~IlHI1 f,lAep 'B H:/Y4:aeMbl~; pea KllHn.l4 • Peayns r aru p.tlc4eTpB 
B uenoa ~0i?01jl0 BocnpqHaBOAnT3Kcf'1ep"MeHTanbHble. AflHHbleif ~Tq YKaablBae1"Ha 

"liilAelKt;!:p.!;Tbt"C'}OPb 30a,.a~"n' MeTOA'" nmepC$ep"4eC;,K"x ,<!lyf<Klllo1<1 'iI1"'KBaa"4acT"4Iid­
¢6IiOHIi0il1 MOAen~ ~~~ MH~PocKdnH4eCKoro o~"aaH"R paccenH"n TA~enblx HOIiOB. 

~ I,' 

,Pa6g,Ta B~no~HeH<l 13, naliqpa;r;~HH TeoReTH4eCKol1 $"3HKI4"OI~1H1. 
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Qao t,~1\ K~6aJ,;~tiltikov~ K.V. E4-85-384
 
,~ic'roS,C9Pi,c' Des'cript{oh of t l qht Ion Scn t t e r l no
 r 

f,r-ont,}\e!lll)l Sp,heriaal tJuclai 

'" .. The method of hypersphcrlcal functions and the que s l pa r t l c l e -phonorr 
, n~ole9r ~9d~1 are appl ied for mletol~oplc Itudy of elastic and Inelast~c 

he~y-ion sca t te r inq . Tho honvy-Ion Interaction potential 15 calculated 
..wil!hin the fo l dl nn-rnodo l us Inq thn H3V efrectlve nuc teon-nuc Ieon Interac­
r.lon. The scat te r lrm 0' 3,4f1o • llLlllnd lOa Ions from DB,llONl , IIqtr and 
208Pb has been stu.dled.• Since tho nucloar structure Information 15 embQdied 
~" the ,nuclear Wllvll 'une,IOnD thlH det ermtne tho nuc l car dens l t tes of the 
colliding iqnl. IQfl\O InPlU(lncO 0' tho microscopic nuclear wave func t i ons 
~D the colculD~od erO'1 Doctlon. hos been Investl~~ted. Results of 
ca~culatlon. rep roduco tho oxperlmental data In mos' coosldered cases and 
this Indieqtcs tho vol ldlty 0' 'urthor app~lc~'Jon of the methoq of hyper­
spherical functions and rhll q",ollperllclq-phonon mod~l, to the mlc roscop lo 
desG~ip.ion of heavy-IOn DCD'tarln~. 

Th~ Inve~.laatlon has boen performed at ~he L4bqratory of Theqr~tlcal I 

l'f1ys ~.~s,' "I NR\ 
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