


1 Introduct'ioir 5

The drscovery of nuclear rainbow effects in direct nuclear reactions []] [4] opened

- new passibilities to mvestrgate internuclear interactions at shorter distances. Contrary

to the elastic scatiering, a reaction cross section depends not only on:the nucleus--

nucleus potential, but also on the reaction form factor. This gives a chance 16 test the 5

wave functions of the nuclei pa.rtlcrpatmg in a reaction at small distances corresponding” -

-to the rainbow trajectories.” The form factors themselves on “the other hand, also

influence the contribution of the various partla.l waves to the cross section, so that "

"the reaction becomes a supplementa.ry tool for exploring the nucleus-nucleus potential.

. Both aspects. were documented in our studies of the reactrons (CHe,t) and (“Lt,6 He)
“‘'on carbon isotopes [2, 3, 5, 6]. S .

" QOne of the simplest processes in ‘which rainbow eﬂ‘ects could be expected is melastrc

" scattering.  Rainbow-like behaviour of the dlfferentra.l cross sections both of elastic and

inelastic scattering; beyond the oscillations of the Frauenhofer forward- -angle diffraction

“\has been'observed in some studres, such as.[7]- [11], a.lthough there was no special

analysis of rainbow phenomena in thése works.

: ‘Results have however been reported [4] where the nuclear rambow was observed in’

“the elastic and amgle-nucleon transfer angular distributions of *'3C on *C at E=20"

. MeV/A; but not seen in the inelastic scattering of these nuclei for the 2* (4.44MeV)

state. - For some reason the inelastic excitation was reduced in:the interior. ‘As an * = -
explanation the authors [4] suggested that inelastic form factors for '*1*C+'2C are more -

“narrowly surface localized than form factors taken proportlonal }o the first denvahve
- of the optical potential. - : ‘

- In previous publications {3, 5, 6] we have analyzed the cha.racter of rmnbow effects’ .

" in the interaction of *He with carbon nuclei. A strong dependence of the measured

‘angular distributions on the radial behakur of the form factors in charge-exchange

“reactions (*He,t) was established. This leads us to expect that for inelastic scattering.

the cross section should be sensitive to the Tadial dependence of the form factor too.

In spite of the presence of a nuclear ra.mbow, potentlal ambrgurtres remained in our
previous analysis of elastic data, but appeared partly solved when a fit to both elastic
and cha.rge-exchange data was required. " With-the aim of explormg these questrons

further special experiments were ca.rned out to measure the melastlc scattermg cross . i

.- sections of J.He +l’ C at 72 MeV. :

2' Measurements7 ‘

The mieasurements with a beam of 72 MeV (lab) helrons were carned out at the

isochronous cyclotron of the Kurchatov Institute of Atomic Energy The inelastically -

scattered particles were detected with a (AE-E) telescope.  Self-supporting targets

of carbon were used., The conditions of the experiment were similar to those of the .

. previous study of elastic scattering of 3He on carbon rsotopes (3, 6] A bnef report on .
the expenmenta.l data was grven in [1 2] ;
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3 Analysrs of 3H e +12 C melastrc scattermg data
' and the role of a nuclear rainbow

"ff3 1 Conventlonal analysrs w1th the A2 potentlal

‘ Frgure 1 gives the measured differential cross sections of elastic and inelastic scat-'

‘terlng 3He +12'C with excitation of the low lying 4.44 MeV (2%), 7.65 MeV (0%), »
9.64 MeV(3") states of the target. The angular distributions of the elastic and inelastic

scattering have similar features: a diffraction structure at small angles, followed by an "

- ~almost exponential fall-off with approximately equal slopes in all cases and finally. the

region at very large angles in-which rather strong oscillations reappear In the diffrac-

“ ‘tion region the data satisfy the well known Blair phase rule. In our recent analysrs of
“the elastic scattering [6] we showed that the behaviour of the cross section at angles
. beyond the diffractive oscillations, corresponds to rainbow scattering. Fig. 1 shows the B
- elastic scattering calculation with'the potential A2 from {6]. Thus the very shape of the -
- angular distributions for the 4.44 MeV 2*-state indicates’ quahtatlvely that inelastic
" scatiering of *He on 120’ at E/A~25 MeV/ A contains drstmct features o{ the nuclear :
/- rainbow. "

To substantiate thrs mference we have carned out quantrtatwe a.nalyses of melastrc‘ -

- scattering *He +2 C with excitation of 2% and 3~ states, both within the DWBA and C
- coupled channels approxrma.tlon (CC).- -

The relative motions were described w1th standard forrn Wood Saxon and denva—

L tive optlcal potentra.ls The best one-chanel fit parameters (A2) to the elastic scattenng ‘

are given in table 1. For the i rmagmary part a combination’ of volume and surface ab- .

'sorptron was adopted as the most adequate form [2 6]

Table 1. Parameters for Woods—Saxon type optrcal potentla.ls used for descnbmg

- the elastic scattenng data 3He +12 0 at E’Hc = T2MeV.
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"Asa startlng pomt we choose melastic: form fa.ctors (for the 2"' and 3~ st'ates)

proportlon to denva.trves of the optlcal potentlal
U (R)

‘ Thrs rs, asis well known, the Ieadmg ferm 1f a collective model descrrptron were appro-‘ i
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tenng 3He 412 C from DWBA to coupled channels analysis.

" The deformation parameter ﬁL was taken as'a free parameter The values of ﬁg

and f; as well as deformation. lengths Br Ry obtained below (see tabl.2) are in good- -

agreement with the results of other authors, for exarnple [9, 13]. The authors of {13] -
: found for the scattering o +'2 C at E,=104 MeV the value f;Ry = 1.07£0.05 fin. In

" our case the correspondmg values fall between 1. 02 to 1. 41 fm for drfferent chorces of
‘the potentlal i : : S -

Table 2 Renormahza.tlon of optlca.l model parameters for elastlc and mela.stlc scat-

_The results of DWBA calculations w1th optlca.l potentlal A2 and forrn factors

and *C. The fit to the mela.stlc scattermg data is not qu1te as good as for the elastic

~ (see discussion below) ~ : SRR

To reveal the presence of the nuclear ra.mbow effect in the 1nelast1c scatterlng, we
‘used the standard decomposmon of the scattering amphtude into nearside and farside v
components and. as a test we also put the Lmaglnary part of the potentla.l equal to - '

zero in the farside component.: As can be seen in.Fig. 2a the cross sections at angles

~30° — 100° are mainly connected with 'the farside components (long—dashed lines
‘in Fig. 2a). U the absorption is removed the cross sections in this. region increase
* . significantly and form broad shoulders. ‘A'remnant of thls is present in the experimental
~ data. In the near-far decomposition of the ela.stlc scattenng (6], a prominent bump in =~
the same domain of the elastic angular distribution was identified with a rainbow Airy - -
maximum. The Airy maximum in ' the farside components of inelastic cross sections
as W—0 turns out to be less prominent than for the elastic. scattermg This reflects - -
‘the influence of the form factor on the contnbutlons of dlfferent partial waves to the o
‘rainbow maximum." L
‘Thus, - the analysrs of the expenmental data’ on the basrs of standard” DWBA* '
calculatlons substantlate our prevrous quahta.tlve conclusron The melastlc scattermgs

. M‘;,".. i ot e i

FL (A2; R), for the inelastic scattering to 2% -and 3~ states are shown in Fig. %a by i
" solid lines. The potential A2 proposed by us in {6] reproduces very. well the elastic
scattering 3He +'2'C, and its analogues B2 and C2 also the (*He,t) reactions on *C . °

b D SR

. ,pnate The {ransition to the more comphcated 0+ state was le,ft out of our ana.lysrs in- .
- - this paper.

J UV W Wy, f ARy B x
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© Fig-1. Ex
.- .sections

peruﬁental elastlc and melastlc Cross
He+'°C at E=72 MeV. Theoretical

cross section for optxcal potentlal A2 are’ shown'
'by -solid line. - ‘ S ,
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F1g 4. Companson of denvatrve 1nelast1c

form factors for potentials A2 and A4 (short- dashed
.and solid lines respectively) with model independent:
form factors based on A2 potential. Dotted and long .
dashed lines correspond to first FB1 and second FBZ
way -of mcludmg Fourier— Besse] series. )

. oscﬂlatlons, was not removed

e

f3He +” C at E—72 MeV wrth the excrtatlon of several low lymg states of the target
contain the prcsence of a nuclear rainbow. The general descrrptrou of the mela.strc .

cross sectlom obtaiiled with the A2 potenhal and a denvatrve excrtatron Torm’ factor 8

_satisfactory, but looking at details there is room for unprovements in partlcular at sma.ll

k angles. Compared with both the experimental data and the calculated elastlc angular )

distribution, - the diffractive oscillations- of the calculatéd inelastic ‘cross sectrons are
too pronounced and rapid:’ ‘Morteover, the oscillations cover the whole angular range '
- This’ dleagreement may be cured by (i) replacmg the DWBA by a CC treatment
_(ii)modifying the recipe for the inelastic' form factors, (iii) replacing A2’ by nothe
optlcal potentlal ‘or'some combmatron of (1-111) We have explored these possrbrhtres o

3 2" Coupled channels calculatrons

Coupled cha.nnels calculatrons of elastic and mela.stlc cross sectrons were done for
the’0} ;2% and 3~ states. The ‘results are shown'in PFig. 3in ‘comparison w1tl1 the_ ,

A expenmental data. The same renoriualization of optical potentials was performed inall

+the included channels. "As a result, the real depth of the potential was almost unchanged
but the imaginary part was decreased’ due-to the explicit inclusion of’ two ‘inelastic

states (see tablc 2). This results in a slight difference between the ‘DWBA ‘and CC

form factors, usmg (1). In comparison with DWBA, the coupléd channels calculations
dampened the oscillations somewhat, thus slightly. improved the description for, the 2t
state (the x? value decreased, seein table 2). For the 37 state the agreement did not
become noticeably better. Thus the coupled channels calculations practrca.lly did not’

L _improve the descnptlou of inielastic’ cross sections. We obtained similar results for the

“other elastic-equivalent potentla.ls of’ [6] The main’ drsagreement the hlgh frequencyi'

3 3 Deﬁcrency of the A2 denvatrve form factor b

The imaginary form fa.ctor part derrved from the A2. potentral by (1) becomes
nonmonotonous in. the region of the strong absorption radius (R, = 5fm) (short:
dashed Bne in Flg :4): This leads to a 'modification of the distorted waves by the
form factor in the diffraction - region which consequently:lead to the appearance of the.
enhanced oscillations; absent in. the elastic scattering cross section. This is illustrated -
n- Flg -2b where individual contnbutrons from the real and i unagmary _parts of the
- form factor to the inelastic 2* cross section are shown.. At small angles the imaginary -
part is dominant,'which. becomes immediately clear from direct compa.rlson of the form -
factor parts in the vicinity of R, (Fig. 4). =~ = LTSN

: The: enhanced -oscillatory structure can be- understood from the fact that the far
and near-components. of -the inelastic cross, sections interfere. although with- varymg
“strength, throughout. the, whole a.ngular range.. The crossover takes. place at: about
0.=,20°(Fig; 2a) because the. nearside component of. the inelastic cross section falls -

down :more slowly.. than in.the elastrc nsually the crossover angle for the reactions lies .



" near 0% if the Coulomb excitation is. not included into the form factor. If we take
out the imaginary part of the inelastic form factor from the calculations, the nearside '
.component of the cross. section will decrease more rapldly (tnangles in Fig. Za) and

the crossover points move close to 0°.-

. Thus the simple recipe of the potentla.l A2 together w1th the derlvatlve form fac- S

tor (1) does not qmte give the correct. (asymptotic). behaviour ‘at: and beyond R,

‘which shows up in an unsatisfactory reproductlon of the inelastic scattering diffraction .
structure. - The rainbow bump in the inelastic scattering is however well reproduced -
g unp]ymg that at smaller distances the form factor is ‘quite adequate. .

. Potentials with larger real part volume integrals than A2 were less favored in [6]

‘because of lower quality reproduction of the (*He,t) reaction data although they also
- gave high quality fits to the elastic scattering. We have tried.to possnb]y trace the 5
~lack of a fully satisfactory agreement with inelastic scattering data at small angles to -

a deficiency of the A2 potential, i.e we reconsidered other sets of parameters.-:

‘The existence of several potentials which, though being considerably dlﬂ'ereut in

the radial region relevant for ”rainbow” effects, reproduce the elastic scattering data -
~not only in the diffraction region but also in the rainbow region, has been attributed :
to a'new kind of the optical;potential: a.mbrgmty discovered by us {5, 6] and called

the ”V-W” ambiguity. Refractive and absorptive power can outbalance each other, so
that if the ratio V(r)/ W(r) is:nearly the same in.the ”rambow reglon the posltlom of

rainbow maxima remain nearly. the same for all potentials.: © PE

. We have found an alternative potential A4 'starting from the real part of a potentlal : v

[8] which reproduces the angular distributions of elastic and inelastic scattering ® He+!2. s
" C at E=82 MeV (table 1).-The A4 potential gives a somewhat inferior detailed fit to the "
.. elastic scattering compared with the A2 potential, thus'is not quite elastic-equivalent, .
but gives the same position of the rainbow bump in the far-side component without

~ absorption as is shown in Fig. 5. To make the slope of the cross section steeper, a:
stronger absorption than. that of the A2 potential -was introduced.. The insertion lnto‘ :

Fi 1g 5 shows the ratio V(r)/W(r) for the A2 and A4 potentials.

- Fig. 6a gives the results of DWBA calculations of the inelastic cross sections us- ‘
ing formula (1) with the potential A4, including the near-far decomposition. The A4
_ potential gives an improved description of the inelastic scattering with ‘the same de-

formation parameters as chosen for A2 For the A4’ potential the farside and nearsnde

components' are separated conmderably and the crossover pomt has moved to very
small angles. The’ contribution’ from the imaginary part of the form' factor’ becomes ‘

both weaker and less oscillatory (see Fig: 6b). The role of the real part of the form

factor becomes more significant not only in the ra.mbow regron but a.lso at sma.ll a.ngles v

compared with the A2 potential (Fig. 2b). °

- It is useful to compare form factors derived from the A2 and Ad potentlals in order -
to’ understand better the origin of the improvement of the theoretlca.l inelastic ‘cross .~
sections in the latter case. Fig. 4 shows that the i imaginary part of the form factor,
denved from Ad'is- monotonous and less’ srgmﬁcant than the real « one in’ the’ reglon' 5
near R, compared w1th the case of the A2 potential.' As a result; the modlﬁcatlon of -
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“ the melastrc sca.ttermg amphtude by the form fact.or denved from A4 does not lead to -

- addmonal oscrllatlons in:the cross sections.

Thus in the framework of the simple derivative form factor, the A4 potential may -
be preferable for a simultancous description of both the elastic and inelastic scattering

as compared to the A2 potential, although it is somewhat a matter of taste. The two. o
__potentials are definitely not elastic-equivalent.

- We have mostly discussed the excitation of the 2+ state. The case of the 3~ state .

gave the same quahtatlve results.

| 3 3 4 Model mdependent inelastic form factor

A model mdependent ana.lysrs of inelastic scattering has been discussed, for example
in []0] where a Fourier-Bessel series was added to the real collective form fa.ctor. An

~analogous mvestlgatron of the complex inelastic form factor is carried out here by
~ adding Fourier-Bessel series (for genera.hty) to both the real and imaginary parts of
" the denva.tlve form factor

Fi(R) = PUfLU; B+ za,.n<q,.fz)+zzb,.JL(an)) @

n=] . n=1

Here 7L are spherica.l Bessel funct.ions, gn = nm/ R and Ry a cutoff radius beyond
Whlch the correction to the derivative form factor vanishes. The coefficients a,, b, -
ﬁ;and the number N of Fourier-Bessel terms were determined by least-squares fits to the .
- experimental data. The deformation parameters ﬂ;, were kept at the values found in’

the previous conventional calculations.

~.InFig.-7 the inelastic cross sections calculated in DWBA using both the derlvatlve
and model 1ndependent. form factors are shown for the A2 potential. . The model in- -
: dependent calculations were doné with two ways of mcludmg Fourier-Bessel series. In.
_the first procedure (FB]) the imaginary part of the form factor was fully constructed
as a Fourier-Bessel series (puttmg the imaginary part of the derivative form factor to -
zero) whlle a Fourier-Bessel series was added to the real part of the derivative form"
factor. ' The second procedure (FBZ) consists of addmg Founer—Bessel series to bot.h

the real and imaginary parts of the derivative form factor.

¢ A mlght. have been expected the use of model independent- form factors very well
reproduces the inelastic cross section’ (see dotted and dashed lines in Fig. 7 for the
first -and second way of including the Fourier-Bessel series, respectlvely) “The real
and imaginary parts of the model independent form factors are shown in Fig. 4. Using
different ways to mclude tlle Fourier-Bessel series; we ha.ve also observed that the radial-
shape of the model mdependent form factor depends on the caqulatmg ‘procedure but
that the cross sections obtained are’essentially the same. .Next. we investigate which -
aspects of the form factor are responsible for the agreement with experiment. '

. The first type of form factor modification nearly kept the derivative real form factor
unchanged but gave a very different imaginary one giving an increased imaginary form

,13
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factor contnbutlon to the melastlc cross sectlon (see a long dasbed lme in Fi 1g 8a)
| thus improving the descnphon o N .
For the second procedure of form factor modification, the model mdependent real
| part practically coincides with the derivative of the A2 potential in the rainbow region
thus providing the adequate reproduction of the rainbow maximum, while it is’ close

to the derivative of the A4 potential around the strong absorption radius. (Special

pumerical investigations suggested that this could not be connected with a nonoptimal -
choice of the number N of Fourier-Bessel terms as in the case of [14]). This provides
the necessary suppression both of the nearside component of the cross section and is
eqmva.lent to the role of the imaginary part of the form factor i in the first procedure
The imaginary form factor, as is seen from Fig. 4, remains nonmonotonous but its
_ contribution is much less xmportant than that of the real part of the form factor (see
a long dashed line in Fig. 8). The rather large inner parts of the form factors do not

influence ‘the scattering; due to strong absorption. : -

Thus, we come to the conclusion that the inelastic scattermg 3He + 12C(2+) also
© in very fine details, can be reproduced by the A2 potential obtained in a simultaneous’
- study. of elastic scattering and the (*He,t) reaction, if an appropriate form factor mod- -
ification is done in the regron of the strong absorption radins. This change requires us
to go beyond the simple recipe of calculating the inelastic form factor as a derivative of

" the optical model potential. This result confirms the well-known sensitivity of inelastic

_ scattering to the surface and tail of the form factor. -The insensitivity of the (*He, t)

data [6] to the behavrour of the potential at large distances could be connected either -

_with the special form of the charge-exchange form factor which is volume concentrated
< or with the fact that the (3He t) reactron cross section was not measured at very small
angles. : SR

Adding Fourier-Bessel series to the derivative form factor based on the A4 potenhal
- Jeaves it practically unchanged

The necessity to abandon the derivative form factor recipe was also demonstrated

by Bohlen et. al. [4] in the case of *C 4 '*C inelastic scattering. The difference for
heavier ions from our work'is that the form fa.ct.or in that case had to be changed at

- smaﬂer dlstances

4 Conclusmn

Inclastic scat.tenng 3H e+ 12C at E=24 MeV/A wrth excitation of low lymg staies

of 2C has been studied in a wide a.ngular range. Our resulis seem to cont.a.m the“ﬂ

_following information. s
. 1. The nuclear" rainbow phenomenon is present also in this process "1t has the”
. same general features that characterize the nuclear rainbow in the elastic scattering.

This result is also suggested by qualitative comparison with other existing data on -

inelastic. scattering of light nuclei in the same energy range, but in contradiction with -
the 2C + C measurements [4] where the nuclear rainbow was not substantrat.ed in.

16

' th(’ melabtrc Cl'OSﬂ sect.ron

. A conventional DWBA me!astlc scatlering analysm based on an optxcal model

: potentral found from fitling the elastic bcattenng data and an excitation form factor -

taken as a derivative of this  potential, was- performed. The potential A2 obtained

~ from a simultancous analysis of * /e elastic scattering and (*He, t)-reaction data [6]
“and which describes the raml)ow features well, also reproduces the general features of -
" the inelastic 2% and 3~ data. It camot, however, reproduce the details of the angular
oupled channels do not rmp,rove '

distributions giving 1o raprd mcrllatory structure.
this blgmﬁcantly :

3. Some modification of the excitation form factor bcyond the srmple denvatrve
"‘krecrpe does however lead to improvement. A model mdependent Fourier-Bessel anal-

ysis enable us to obtain a nearly perfect agreement with the inelastic data. The study

of 2CH2C melashc scattering [4 ] led us to a similar conclusrou though it refers to a .
'drﬁ‘cr( nf spahal region: :
"4, We also tried to find out if a poteutlal could we found wlnch reproduces both the
. elashc and inelastic data, keop)ng the simple derivatives recipe for the excitation form
factor. A candidate for such a potenhal A4 was found, bnt a SIgmﬁcant lmprovement. -
of the fit to the me]a.strc was obtained af the expense of a reductlou in t,he qua.hty of =
';the elastic fit. : i
“The study of melaatrc scattermg 3116 + 120 has added to our. previous ﬁndmgsﬁ ;
k‘[2 ‘5, 6], and. a_consistent simultaneous analysis ‘of ‘elastic, inelastic’ scatteriug and
“reaction data has been obtained. This is vitally unportant for.the determination of.

the nucleua-nucleuu potential. T he charge-exchange reactions data have demonstrated

their. sensitivity to the’ behavrour of the potential at short distances. ‘Tnelastic scaM.er—
- ing.seems Lo be sensitive to the slope of the potential in the strong absorption radral, R
. 'regrou and b(-yond ‘ ' »

Acl\nowledgmcnt% Lo o 1 Lt e ,' ;
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: ‘ S E!c-92-138 ;
Paccennve 3He Ha ?ZC " Heynpyruu QODMQBKTOD SO

qgeacraaneny peaynbraru M3MEPEHUA cedeHun Heynpyroro pacceaHna 3He
Hi C npn Epy = 72 M3B.c BO36ymAEHHBMM HuaKonemauuMu cocToaHuamn 2+, 37,
0t. famHue aHanuaupoaanucb METOAOM MCKAKEHHWX BOMH. M MeTOROM CBH33HHHX

: AKaHanoa, nocnennuu He NpuBOAMT K - cymecheHHuM MBMCHEHhRM peayanaTos
AU Mul HDMWHM K.BNBOAY, UYTO npu HeynperM DaCCEHHMM HasnngaeTcn HAEDHHM

PaAYXHBIA . 3GPEKT . QCHOBHBE - YepTe Heynpyroro yrnoBoro.pacnpegesneHma . ana

: +
. COCTOAHMI 2% 'y 3 MOryT GuTb aocnpouaaeAeHu NPH HCNOML30BaHUK onTuyec-,

KOro MogenbHoro noteHunana, pawee equaHHoro AnA peaxkuun . (3He, t) Ha
MuweHAx - 13¢14C Tonbko B Tom cny4ae, ecfid U3MEeHUTHb wopmwaxTop, 3aRaHHLIN

. B BHAe nDOMSBOAHOh, B OKpeCcTHOCTHM paguyca CMﬂbHOFO AOrNIOWUEHHA . TeODE‘
'TMHeCKoe onMcaHue BOCHDOMSBOAMT SKCneDHMeHTaanHe AaHHue B AeTannx 4]

MOXeT 6biTh.nouyTu nAaeanbHuM, ecnu MCnOﬂb3OBaTb 6onee FMGK”H MOAENIbHO ™

‘Heaaancuuuu ®0pM®aKTOp OscymnaeTcn raxme aanepHaTHBHHH noAon.,

PaGora eunonHeHa 8 ﬂaﬁoparopnu Teoperuuecxou ¢n3uxu OMRM

P

Mpenpunt O6beanHennoro HHCTHT)’TJ'ﬂcpH&X‘HCLiéJQBaHHii. Ilyﬁna 1992

: Scatternng of 3He on,‘zc and lnelastlc Form Factor N

Dem” yanova A S. et.al. T ;ﬂﬁ 5 lE“-9érl38’

/

MeaSurements of inelastic scatterlng of 3He on 12¢ -at EHa 72 Mev
with excitation of ‘low lying 2%, 3~
ted, The data was analyzed: both by DVBA and coupled channels, approxima- -

“ tion, ‘the  latter leading to:only minor changes, and we are argue that

nuclear rainbow effects are present. It.is possible to reproduce the.

A main. features of the 2+ and 3~ .{nelastic: angular distributions by means
. of the optical model potential previously:selected for the reactjon’

(PHe, .t) on 13,78C targets, only 1f the.derivative excitation form fac~-:
tors are modufued in the vicinlty of ‘the strong absorption radius. The

oo fitis improved in.detalil and can be ‘made" nearly perfect if more

flexible model-vndependent form factors are employed An alternative
potent:al is also discussed : e

The |nvest|gation has been performed at the Laboratory of Theoret;*:

‘cal Physlcs, JINR

‘\,
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0* states of the target are repor- ;
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