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INTRODUCTION 

One of the specific features of deep inelastic collisions of hea­
vy ions, which is not yet supplied with a unique explanation, is a 
small value (or absence) of the centre shift of the charge (mass) dis­
tribution of reaction products at a sufficiently large value of the 
distribution width. Only at large dissipation of the initial energy, 
when the kinetic energy of the system decay products is close or even 
less than the Coulomb repulsion energy (calculated for two adjacent 
spherical nuclei) one can observe an essential shift of the charge 
distribution/1-3I. This behaviour of the distribution cannot be exp­
lained by the diffUsion model/4/ widely used for describing experimen­
tal data •. The' attempt to explain the observed effect has been made in 
rer/5/ by introducing into consideration degrees of freedom·arising 
from formation of a "neck" between nuclei. Absence of the charge.dis­
tribution shift has been ascribed in ref/6/ to equality of the exci­
tation energies of fragments at the initial reaction stage •. In the 
course of establishing thermal equilibrium in a. dinu.clear, under the 

·influence of temperature difference nucleons go from a light fragment 
to a heavy one compensating the current of nucleons from a heavy frag­
ment-to a.light one under the action of strength connected with the 
potential energy of a dinuclear system. Similar ideas have been deve­
loped in the paper by R. Schmidt/7/ suggesting an auxiliary mechanism 
of a fast nucleon transfer. 

The basic drawback of the above models is their insensitivity or 
absence of the effect·of the nuclear.shell structure on the results 
of calculations. In recent years, more thorough measurements of char­
ge (mass) distribution of products have been performed which need mic­
roscopic characteristics of nuclei for analysing the obtained re­
sults78-10/. 

The role of the shell ·structure in nuclear reactions at excita­
tion energies E* ~ 40-50 MeV is very important. The examples are: 
The width of the charge distribution of products of the 238 V + 208Pb 
reac.tion is larger than in the 2-08 Pb+ 208 Pb reaction/111 and in the 
238 V + 50TL collision i.s larger than in the 23~1[ + 48Ca reac-
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tion/121 by 15-20% at the same values of the initial kinetic energy 
loss. This difference is obviously due to the closed proton shells of 
the nuclei 208Ph and JiB Ca the number of protons ( 'r,) in which is 82 
and 20, respectively. A large interval between the last filled and 
the first unfilled level corresponds to the closed shells, decreases 
intensity of nucleon exchange. The inclusion of shell corrections al­
lowed one to describe the charge distribution width of the 86 Kr+ 197R~ 
reaction/13/ products adequately and also the difference in dissipa­
tion of the kinetic energy in th~ reactions 2?8Ph + 208 Pb , 23815 + 
+ 23~1!· and 136Xe + 209 81. 1141. Another ex~ple of the _shell structu­
re manifestation is the maximum observed near '.e ;= JO. in the charge 
distribution or' products of. the 238 1f + 48Ca reaction/121 which is• 
associated with the production of:a.heavy fragment with Z = 82,- and 
the nie.ximum at ~ = 20 in the differential cross section of the Q

38v 
+ 50Ti.. reaction. The authors ~f ref / 15/ have observed the mass dis­
tr.ibuti~n of the 40 fh (220 ·MeV) + 241 Am reactio~ product~ which has 
maximal yields of products in the lead and the corresponding co-pro~ 
d~ct. Following theoretical.estimations made by Kart~venko116/ this 
picture is _a sign of th~ shelis 'Z = 82 and N: = 126. · in the nuclear 
system disintegration. 

. . . 
·_An· increased yield of nuclei in t-re region of ,the mass number 

A·= ·210 has been observed in studying 'mass distributions of products 
of the reactions 4Bca+2381f; 6S<;;c+238y/17/, 40R'2+232rL2381l/18/. 

. I 
The above-mentioned effects indicate the stability of closed 

shells in the nucleon transfer process in spite of large values of the 
excitation energy of nuclei. 

In the present paper we discuss experimental investigations of 
the effect of the shell structure of initial nuclei on mass and ener­
gy distributions of decay products of a dinuclear system. 

CONDITIONS OF EXPERIMENT 

Experiments were carried out using an external ion beam from the 
~ -JOO accelerator of the Laboratory of Nuclear Reactions, JINR. 

The products of.reactions between the projectiles.B.?-d target nuclei 
were recorded by the double-arm time-of-flight spectrometer of which 
a schematic dr9:_wing is shown in Fig~-' 1119/. The spectrometer is capab­
le of detecting binary products by measuring their·velocities and 
emission angles in a separated plane (in the aperture angle! 10°)and 

2 

out~ide this plane Ct5°). On the basis of the measured values two­
particle events were selected according to the sum of the particle 
emission angle in the c.m. system, e3 + e

4
, without any assumptions 

concerning the reaction mechanism. For events that satisfied the con­
dition of e3 + e

4 
= 180° ! 5° the values of product masses before 

nucleon evaporation were calculated. 

Fig. 1. 
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Experimental setup. A schematic drawing of the double-arm 
time-of-flight spectrometer: (1) collimator; (2) target; 
(J) starting detectors; (4) monitor; (5) Faraday cup; 
(6) path length; (7) entrance window of the ionization 
chamber; (8) and (9) parallel-plate avalanche counter and 
screen grid; (10) and (11) ionization chamber anode; (12) 
coordinate detector in the ionization chamber. 

For 'all the reactions investigated the detection of binary products 
emitted in the angular range 35° ~ 8 ~ 70° was carried. out t corres­
ponding to the detection of the products of, for example, the reac-

40A ( 108 n . o o tion 'l. 220 MeV) + n~ in the angular range between 50 and 130 
(c.m. system). Thus, the products were detected in the region 

e,,'t ~ a ~ W- - e3-i , 

where 9S'1 is the grazing angle at which the ratio of the diff~rential 
cross section of elastic scattering to the Rutherford cross section 
is equal to 0.25. By using magic and nearly magic nuclei in the ent­
rance channel an attempt can be made to reveal effects indicating 
the influence of the shell structure of the colliding nuclei on the 
ev~lution of the composite nuclear system. Deeply inelastic transfer 
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Fig. 2. Results of measuring nuclear yields as functions of the to­
tal kinetic energy and Eroduct mass in the reactions: 
(a) 40A'L (220 MeV) + 1 8 As, ; (b) 40A't (220 MeV) + 139Lcn 
(c) 40 A'L (220 MeV) + 124 Sn. 

4 

r 
! 

1 

,I 

reactions in which the nuclear system does not forget the entrance 
channel are just the processes which can make it possible to detect 
the effects of the structure of the initial nuclei. For this purpose 
the mass and energy distributions were measured of the products from 
reactions induced by 40Jl-z and 6

~Zn ions accelerated to about 220 and 
315 MeV, respectively, on silver, tin, lanthanum targets. 

EXPERIMENTAL RESULTS 

The experimental studies have demonstrated a qualitative diffe­
rence between the mass and energy distributions of the products of 
the reactions 40Jh+ 124 Sn, 108A9, , 139La and the reactions 6't:i:!n+ 
122Sn, 10BA9 , 1391..,a • In the "-iolh- induced reactions.the maximum 
of the mass distribution.is displaced towards mass symmetry as the 
total kinetic energy of the products decreases (Fig. 2). In the reac­
tions involving 6 ~cn the maximum remains undisplaced until the total 
kinetic energy of the products were below their Coulomb repulsive 
energy (Fig. J). At energies below the Coulomb barrier a second maxi­
mum was observed in addition to the quasielastic one. The appearance 
of the second maximum is likely to be due to the shell stability of 
the interacting nuclei. 

In our view,the observed peculiarities of the mass and energy 
distributions are accounted for by the shell structure of the nuclei. 

THE MODEL 

As has been mentioned above, the diffusion model using drift and 
diffusion coefficients independent of charge asymmetry fails to ex­
plain the observed specific properties of mass distributions/2o/. Mo­
re general is the approach formulated in refs.116 •211. In these pa­
pers the consideration is based on the general kinetic equation in 
which the atomic number of a light fragment '2; at fixed mass number 
A is used as a variable: 

o P2(A)(t) H p (t) ,_l+) P. (t) - t,. _P. (t) 
---'- = llt+1(A+1) 2+1 (A+1) + 0 ;H(A-1) iH(A-1J r(A) e(A) , ct 

l+> (-) 
b.~(A) =: f:ic(A) + Ar-(A), 
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Fig. 3. The same as in 
Fig.2 but for-the 

reactions 10a 
a) 64 -Zn 035 MeV) + A';J 
b) 64 ~rt (345 MeV) + 139L.a 
c) 6"211 (315 MeV) + 124 Sr, • 

here P1, lA) l-t) is the pro­
bability of finding a dinuc­
lear system at moment t in 
the state of charge (mass) 
asymmetry ~ (A) 

Dependences of macro­
scopic transition probabili­
ties on Z have been deter­
mined under the asswnption 
that in transferring a nuc­
leon from nucleus to nucleus 
the dinuclear system may con­
vert into any state allowed 
by the energy conservation 
law •. If follows 
asswnption that 
proportional to 

from this 
(.t) 

A,;(AJ are 
the square 

root of the ratio of the 
state densities f 2 ( e") of 
the dinuclear system to the 
charge (mass) asymmetries 

given total energy 

(-) ( . / \~/2 
~r+1(~+1)""" fr(A) j'H1(A+1)}-

Under this consideration the transition probabilities A;i)turn 
out to be dependent only on the nuclear binding energy and insensitive 
to other shell effects:_level densities near the Fermi level, appear­
ranee near the Fermi level of a single-particle level with a large 
degeneracy, etc. 
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The approach allowing for these effects has been developed in 
ref. 

1221 
and used ·to derive the following expressions for the transi-

tion probabilities • 

(+) = ~ L 111!:(A)(R)j 2 ("2. 'i!(A)+1~ (z Li!:(A)+ 1) n r.(FI) (j- 11. r(A)) 
f1:i=(R) flt PT 'JP 'J th T . p ) 

_P, T 

tJ_-l :::: ~ .._,, I '\I c(A)(R)j 2 (~ j_r(Al + y(2 j 'i!(A)+ 1,) 
t(A) b.t L.. }-PT oP T 

i'1T 

nr. (A) ( - ~ (A)) 
p _.1. n.T 

z: ( A) 
rt. 

L 
i/(1+~xp((EflR>_ s:(li)/1')) 

7 L = P -r ) . 

J 

Here P and T are the sets of quantwn numbers of .the single­
particle states of a li&l:t and heavy nucleus, respectively; jp and 
j. T are the angular moments of single-particle states; n. p and 

rt T are the Fermi ·nwnbers of occupation of one-particle s·tates 
(the temperature 'T' of a double "nuclear system is determined by the 
initial kinetic energy and orbital momentwn); E ?R) - is the energy 

of one-particle states; s:{AJis the proton separation energy; 
-x.:t'(R) are matrix elements of transition of a nucleon under the ac­
tion of a mean field V ( -::r, R ) of the double system between one-par­
ticle states P and T of colliding nuclei 

t-,.,.t 

r (~) i ( [ . R i! R) ] 'Xpr (R)= Ur ) d't e?.:p; (E!' -Er' T- rPr 7_ · . 
-t 

J 3 r(A) ( ,'\ ~(R) . J·x_'+'T (x)lfx,R1 'fp (x-R) 

In this expression, fp and 4-'T represent wave functions c/f one­
particle states. We have here taken a_ccount of the damping of the 
particle-hole excitations induced by their decay into more complicat­
ed configurations. The decay widths are param~trized as follows/23/: 

r. =tlEP-ETI PT ') 0 =- (_ 0, 3 -;- O, 5) MeV. 

The time interval Jt should be larger than the relaxation 
time of an average field ( ,.._ 10-22 sec.). With changing ~ f- from this 
value to the value of the reaction time specific of deep inelastic 
collisions, the values of &~(-AJ have not almost changed. The quantity (.+) 
IS."2:{A) was calculated with the use of the separation energy of nucle-
ons in nuclei ( "2:+1, It +1) and C-zP+ ?r- r, /lr+ RT- 1J- ); whereas 
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H 
b:.. c {A) , with the use of separation of nucleons in nuclei ( .!' , A ) 

and ( zp+ ";:T- z: + 1, Ap+ AT- fl + 1), since in the first case a light 
fragment absorbs nucleon and in the second case it emits them. 

The calculations have shown that the. quantities i!~A) depend 
both on the single-particle level scheme and on the difference of 
the nucleon-separation energies in nuclei forming a dinuclear system 
with a given charge (mass) asymmetry 2 ( II ) • The influence of the 
nuclear structure reduces with increasing excitation energy. 

An average single-particle potential of the dinuclear system 
has been determined by the nucleon density folding with an effective 
Migdal nucleon-nucleon interaction/241. 

For a further consideration it is important to establish how the 
(~ . 

dependence Al! on the charge asymmetry c. influences the form of 
~ l±l 

p"t(Al(f) • As an example we choose the dependence /i. 2 shown in 
Fig. 4a. The behaviour of P~ will be determined by the initial va­
lue of the charge asymmetry '2p • If 'Zp is in the region where 
Is+~ ")- Lt1 

, the maximum of the distribution of P2 will shift 
"2 • t+) (,..J 

towards larger 2 (Fig. 4b). If 2p is in the region where '1
2 

< t:,.c 

the maximum of the charge distribution will shift towards smaller r. 

The position of the charge distribution maximum at large values 
of the interaction time is governed by two conditions. First, an ap-

•· . At+) ,..l-) • proximate relation u~ ~ ui!: should holds at this point. Second, 
in deflecting from this point towards larger 2 the inequality 
~ ~) . 

IS. 2 <. I::,. 7: should hold whereas in deflecting towards smaller 2: the 
. . . . ,-.t+) ,-1 :z sign of the ineguali ty should be opposite ( u. "t )' l:,. ~ ) • When .cp 

is near this point, the shift of the distribution maximum is small or 
is at all absent (Fig. 4c). 

Let us consider now how the ratio between the proton separation 
energies in a light and a heavy fragment influences the nature of the 
dependence of !Si on c . The results of this analysis are shown 
in Fig. S where the 5~2n + 122 Sh reaction under three simulated assump­
tions about the ratio between the proton separation of energies in 
2n ( s; ) and Sn ( s; ) is used as an example. 

p p 
In the first case ( $ 2 - S1 = 3 MeV), as is seen from Fig. Sa, 

(-J t+J 
ti 2 exceeds t:;, 2 in the whole range of values of Z . Hence, it 
follows that the charge distribution maximum will shift towards smal­
ler 2. • In the second case ( s; - $~ = - 3 MeV), the picture be-

• ) (+) 1.-1 . c' p p comes opposite (Fig. Sb ; /Y. 7!: > I:::,. 2 • Provided that .> 
1 

= $ 2 , 
the values of ~+~ and 1:.t; become similar. 
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4. Relation of the distribution probability of the reaction 
products P"t ( & ) with the ratio between the matrix ele-
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on the ato.mic number of a product: b) and c) evolution of 
the distribution functions Pr- ( tc) at different values 
of the charge asymmetry of the initial channel, 
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Fig. 5. Dependence of 
(+) the matrix ele­

ments /'\2 (+-+) and 
rs:.-> (---) on the ra tic 
befween the proton _sepa­
ration energies ( Sp ) 
in colliding nuclei exem­
plified by the 6 • ~ 11 + 
122 Sn reaction: 

) p P(P p ) a ?.1.<..S2 S2 -S,=3M;,6 1 

b) £i > s; ( s;-s;=- 3M;,B) 

c) s:= sf 

DISCUSSION OF THE RESULTS 

We shall now compare 
the results of calcula- . 
tions of the mass distri­
butions of products of 

40n 108 the n'<.(220 MeV) + ~ff, 
124 Sh. ' 139 La and 6'-1 Zn. 

(315 MeV) + 10BA3 ' 122 Sn' 
139 La. reactions with ex-

perimental data. In this 
paper we do not give the 
whole analysis of experi­
mental data. We did not 
calculate double differen­
tial cross sections 

• Our goal was to elucidate why in reactions with the 
GY z n ions the position of the maximum of charge distribution is in­
dependent of the kinetic energy losses (i.e. reaction time) and coin­
cides with the initial value of charge asymmetry. Why in reactions 
with the 

40 A~ ions the position of the charge distribution maximum 
of light products constantly shifts towards larger A with increas­
ing to the kinetic energy loss. Experimental data on the energies of 

· proton separation. S~ are taken from the Wapstra table/25/. 
It has also been assumed that the N /--z: - equilibration is establish­
ed rapidly enough. Besides we take account of the fact that in the 
reaction isotopes with an even number of neutrons are formed with a 
large probability • 

IO 

Since for a fixed A charge distribution is very narrow/261, the 
R and c distributions are strictly connected. Therefore the 

charge distributions calculated in the model/221 can be transformed 
to the mass distributions. In this case proton-shell effects 

are to be explicitly taken into account. The influence of the neutron 
shells will manifest itself through noticeable changes of the proton­
separation energy ~: which considerably increases for the nuclei 
with filled neutron shells N= 20, 28, 50, 82. In particular isolat­
ed maximums have appeared in the calculated charge distributions for 

isotopes with these neutron numbers. 
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Fig. 6. Probability of 
the mass dis­

tribution of products 
PA ( e ) versus the· re­
actions 1-'Zn + 10 &Jlq , 12 :2.Sn, 
139 - /J 
· La for three values of 

the effective temperature 
'T' and interaction time 

t,"t: -'f = 0.35 MeV, 
-22 T t~~= 4 10 c; ---- = 

2,0 MeV, t&.r-= 10-21 c; • •. 

• • • 'T = 1 • 5 Me V , T'," t · = 
40 ,10-22 c. 

· Figure 6 present the 
calculated probabilities 
of mass distributions 

Pl'\ ( t ) of prod~cts of 
the reactions 6~ 1 11 + 108 R:J-
122 Sn , 139Lq for various 

times of interaction. The 
smallness or even absence 
of the mass shift are caus­
ed by the shell structure 
of the 64 l n nucleus and 
target nuclei. The, '-"~-'2n 

superclosed shell 'Z a 28, 
contains two protons in 



the state P~J{7•281( Fig. 7). 

If, for instance,a light 
fragment transfers these 
protons to a target nuc­
leus, it will become very 
stable relative to the 
nucleon transfer. At the 
same time, owing to a ra­
pid -set-out of the N/-z: -
equilibration, several 
neutrons from the target 
nucleus pass over into the 
light fragment; therefore 
the mass of the light frag, 
ment either changes slight• 
ly or does not change at 
all. 

Fig. 7. Scheme of sing­
le-particle le­

vels in nuclei 40 A't , 6 ~ 'i!n, 
,2., c;n, 139 LO • Arrows in­

dicate the position of 
the Fermi surface. 

Stability of the maxi­
mum position of the mass 
distribution PA is also 
promoted by the shell 
structure of target nuclei. 
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' 122 ' 139 
The Sn nucleus has a closed proton shell; and the La nucleus, the 
completely filled state with a large multiplicity of degeneracy. 

The assumption of. the complete tv/c - equlibration implies that 
a part of neutrons go over from the nucleus-target into 64:Zn. • This 
leads to an increase in the proton separation energy in Zn. , which 
promotes a further transfer of protons (and a related transfer of neu­
trons) from a heavy to a light nucleus. In the reaction 64 211 + 106 11;! 
at large interaction times this produces a shift of.the maximum of 
the mass d.i,stribution towards symmetry, in contradistinction to ex­
periment. Perhaps, it means that the transition of protons from a va-

12 

cant level with a large degeneracy multiplicity ;} 9/2 into A~ is 
raP,id enough so that the" N/c - equilibration has no time to set in. -
From the mass distribution calculated for the reaction 

6
~'2n + 

108
11-9-

under the assumption of. an incomplete N/r- -equilibration it follows 
that there is no shift in the mass distrib~tion maxi=, in ag:eement 

with experiment. 
• 1io11 1011 n 124$ 

The results of calculations for the reactions '2- + "1 , n, 
139La. are shown in 'Fig. a. So, for the reaction "

0 
R'l, + 12 ~.Sn the 

proton separation energy is almost the same for both the interacting 
nuclei. Like in the reac­
tion 7::rt + Sn , the 
H/r: -equilibration is 
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quickly established through­
out the whole volume of 
the double nuclear system, 
i.e. a part of neutrons go 
over from Sn_ into A 'Z. 

As a result, the proton 
separation energy in 'A-z_ 
grows, the one in Sri di­
minishes, and the proton 
flow from Sn into A '2. 

starts to domi~te. In Sn 
near the Fermi surface 
there is a fully occupied 
level with a large degene­
racy mul tipli oi ty ~ 9 / z 
the nucleon-transition 
rate from which to - /h'is 

.higher than in the opposi­
te direction. 

Fig. a. The same as in 
Fig. 6, but for 

the reactions '<OA-z_+ 10 s113 , 
124 <' • 139La 

.:>l'L ' • 



In 40A~ near the Fermi ~urface there is a vacant level with a high 
multiplicity of degeneration .P.1;:i, • In the reactions -"~'1. + :ft'!/i.g_ 
and "".'.:,4 t + .i3'!J/.ia,, , the ratios between the proton separation eneri1.es 
in an incident ion and a nucleus-target make the transition of nuc­
leons from a heavy into a light fragment dominant. 

Note that if we attempt to interpret experimental data under the 
assumption that at an early stage of the reaction the excitation ener­
gy is equally distributed betwee~ nuclei, i.e. a light nucleus is mo­
re heated, then the tendency. towards increasing charge asymmetry sho'Lili:l 
be more distinct in reactions with A'?· ions than in the ones with z!n. 

ions, which contradicts the experiment. 

The proposed model was used for interpreting the result of other 
experiments aimed at studying the dependence of the maximum position 
of the charge distribution on the kinetic energy loss in the reactions 
:32$ + 182.w/8/, '10Ca+'2.38V and '18Ca + 2381J /10/. The calculated 

results are in good agreement with experimental data. 

In the 32 S nucleus unifilled one-particle states d 3/2, and / w2 

are as far from the Fermi surface as 6.5 MeV and 9.5 MeV, respectively, 

which noticeably lowers the transition probability from W to. S 
As a result, the maximum of the charge distribution shifts towards 
increasing charge asymmetry with growing kinetic energy losses, i.e. 
with increasing interaction time • 

. ' . 40 2 8 
In the reaction Ca + 3 V , a large density of one-particle 

states near the Fermi surface in 238V makes the proton flow from 40Cc, 
to 2381.[ dominating. If we change the 40Ca nucleus to the 48ec, nucle­
us, the proton binding energy will increase in an incident ion due to 
increasing number of neutrons in it, which diminishes the probability 
of proton transition from the incident ion to the target nucleus. As 
a result, in the reaction 40 la + 2311 lf th·e· maximum of the charge dis­
tribution ·shifts towards increasing charge asymmetry, whereas in the 
reaction 48Ca + 2381! the position of the lllB;ximum remains unchanged 
up to very large kinetic energy losses. ., 
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CONCLUSIONS 

Thus, from the observed correlation of the charge-distrib~tion 
maximum and total kinetic energy of product~ and its theoretical in­
terpretation within the microscopic model one may infer the importan­
ce of consideration of·specific features of the structure of collid­
ing m~clei." Strong dependence of the yield of elements. of the. one­
particle-state density near the Fermi surface and on the pro~on-sepa­
ra~ion energy points to the nuclei keeping their individuality at the 
considered excitation energies. Qualitative agreement of the results 
calculated within the microscopic model1221 validates the assumptions 
underlying the model. 

The authors are grateful to Muzychka Y.A. and Pustyl'nik B.I. 
for useful discussions. 
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J:bi<onoc P.B. H gp. 
HccnegoBaHHe BnHHHHH o6onoqeqHoH cTpyKTypw 
HAep Ha MaccoBoe pacnpegeneHHe npogyKTOB 
peaKUHH MHOrOHYKflOHHb!X nepegaq . 

E4-89-249 

IlpHBegeHbl pe3ynbTaTbl H3MepeHHH ABOHHOro gmpcpepeHuHanb­
Horo ceqeHHH d 2.6"/dEdA B 3aBHCHMOCTH oT MaccoBoro qm':na A·-· 
H nonHoH KHHeT~eCKOH 3HeprttH E npogyKTOB peaKUHH 40Ar 
/220 M_ 3B/ + 10BAg 124Sn 139La G4zn/1)5 M3B/+10BAg 122Sn '\, ' - , , 1391a. B paMKax MHKpocKonttqecKoro nogxoga ttccnegoBaHo BnHH-
,HHe oco6eHHOCTeH o6onoqeqliott CTPYKTYPbl CTanKHBalO)UHXCH HAep 
Ha·nono~eHtte MaKCHMYMa MaccoBoro pacnpegeneHHH npogyKTOB 
3THX peaKuHH. KaqecTBeHHoe pa3nHqHe B 3aBHCHMOCTHX nono­
~eHHH MaKCHMyMa OT nonHOH KHHeTttqeCKOH 3HeprHH IlPOAYKTOB 
peaKUHH c 64Zn H 40Ar, Ha6nwgaeMoe B 3KcnepttMeHTe; HHTep­
npeTHpye_TCH KaK IlPOHB.neHHe o6onoqeqHOH CTPYKTYPbl B3aHMo­
geHCTBYIOJUHX Hgep. 

Pa6oTa BblllOnHeHa B J1a6opa'I'OPHH TeopeTHqecKOH_qJH3HKH mum. · · 
IlpenpHHT 06'be,!lHHeHHoro HHCIHTyTa .fJJlepHhIX HCCJle.O.OBaHHH. ,[J;y6ea 1989 

Jolos R.V. et al. E4-89-249 
Investigation of Effect of Nuclei Shell 
Structure on Mass Distribution of Multinucleon 
Transfer Reaction Products 

The double differential cross section d2G'/dAdE is measu­
red as a function of the mass number A and total.kinetic, 
energy E for products of the reactions~40Ar(220 MeV)+122Sn, 
108Ag, 139La and 64Zn(315 MeV)+122Sn, 108Ag, 139La.· The ef-, 
feet of specific features of the shell structure of colli­
ding nuclei on the maximum position of the fragment mass 
distribution is studied·within the microscopic approach. 
A qualitative difference in dependences of the rea~tions 
with 64Zn and 40Ar observed experimentally points to the 
shell structure of interacting,nuclei. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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