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INELASTIC COLLISIONS IN LIGHT NUCLEAR SYSTEMS
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I. Lazédr, 1. Mihsi, o. Petrovici, V. Simion
lnstitute for Physics and Nuclear Engineering, POB iG-13
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In this contribution an, experimental evidence concerning
the significant role of deep inelastic processes in l?F + 24M3
system at 72 MeV incident energy of 19F nuclei will be firstly
reported. Further there will be presented some of the results
obtained with a postaccelerated 19F beam at 37.9 MeV showing
a marked increase of inelastic processes. Finally, results of
measurements on 160 + 24Mg interaction at 64 MeV incident e-
nergy of 16O nuclei will be shown. This latter energy was cho-
osen in order to correspond to about the same energy/nucleon
over the Coulomb barrier as in the case of 72 MeV 19F nuclei.
A substantial difference in populating Z=uneven products be-
tween the adjacent 19F + 24Mg and 160 + 24Mg systems can be
noticed from the presented results. A tentative discussion ba-

sed on Q_ . consi- 19~ %
deration will be Er Fe'Mg, E =72MeV, B = 25°,

presented as a ba- IDENTIFICATION MATRIX
sis to understand
this difference. B
The first mea-
surements quoted .
above were perfor-_
med by using a 72
eV 19F beam acce-
lerated in the ¥

cherge state at P

the tendem accele- . : 0% 0% o
rator in Bucharest| i ' m M'
At the tandem ac- AE

celerator was ob- Fig. 1
tained also the 64 MeV 16O beam. The measurements at 87.9 MeV
incident energy of 19F were accomplished by using the new



- 54 -

postaccelerator in operation at IPNE Bucharest. In order to
obtain this ensrgy a group of 3 cavities, each supplied with
20 kw RF power at 103.48 MHz was used.

The detection and identification of reaction products was
performed by the aid of a (AE,E) ionization chamber described

elsewherel. In this chamber
AE is determined by means of
ionization processes in gas
and the residusl energy E is
determined by the use of a
surface barrier detector.
The magnesium target 1.6
mg/c:m2 was selfsupported and
deposited by a thin 16pg/ca®
gold layer in order to faci-
litate the monitoring.

‘'he pulses from the
(AE,E) chsmber were regis-
tred in a8 2 psramster regime
by means of a PDP 1ll/34 com-
puter. The used programme
(BIPAR) allows to be used a
number of o4 channels for
the B coordinate and a num-
ber of 1238 chennels for the
AB coordinate. In fige.l the-
re is shown a (AE,E) matrix
for 19F + 241!!5 reaction re-
produced from the display. of
the computer by the aid of a
plotter. As can be seen in

fig.l one can easily separat:e1

the product elements up to

2=15. In processing these ma-
trices, after the energy cal-
libration of the E andAE co-
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ordinates the E and AE were summed and thus the energy spectra
for 7 angles between 15° and 45° (IS} and for 11 elements were
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obtained. Afterwards the total kynetic energy in the CM system
was calculated for each point of the energy spectra, taking in-
to account the corrections for the energy loss in the detec-
tion window and in the target. In this way were obtained the
triple differential cross sections d3 /dZ de dB. In fig.2 and
fig.3 are illustrated these
cross sections for z=9 and Z=8 19F+2LMG,E=72 MEV
elements. As can be seen, besi= =8 L

15°
des elastic and cuasielastic d3c mz"‘

components, there are present dZ dadE /S_,‘::sl""x S
also large distributions in 8= X,
nergy characteristic for deep F
inelastic collisions as were - x
observed in heavier nuclear 02 xx

systemsa’B. A marked increase x>

in deep inelastic component cau3

be noticed in fig.4 in which v

are represented the differens. zo°“\7"v',,
tial cross sections measured wff v
st 20° and 30° for z=s and o v
387.9 MeV incident energy of v
19?. From the obtained dats a W2
wonotonous decrease in the (AN
yield of the produced elements
in going for Z=J either to low#’
er 2 values or to higher ones.
This assertion can be roughly 30°
followed also on fig.l in 1! ' P
which the widths of Z element oxd ° o
hyperbolas are proportional to 2 o“f °ip
the yield of the produced ele- o
ments. On the contrary the o ©

yield of elements produced in y:1 000
16, y

i i i

Mg reaction shows a 0 10 20 30 L0 50
T KE (MEV) :

marked odd-even Z dependence as

it is illustred in fig.5 in Fig. 5

which are reproduced thne data at 250. From our obtained data

this even-odd staggering of the cross section for adjacent
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=103 30°
E vvv v
. v"vi"' \J Y elements goes up to a factor of
107 v"‘: v "v v 100. A preliminary attempt to
E 3 v 'v explain this difference will be
" ‘v given on the basis of QSS syste-
Wl TKE(Mev) w0 matics prescribed for deep inel-
E "™ 2 % sstic collisions and for binary
Fis. 4

l-matched reactionsa'q’. Follow-

ing these prescriptipns the cross section for production of an
Q.. _ Q

element is proportionsl to exp BX c,

in which T is an effective temperature and Qe is the change in
the Coulomb interaction energy due to the transfer of charge.
Results of estimations based on this formalism showing a good
qualitative agreement with experimental data, will be presen-
ted. It is of interest to follow this even-odd staggering at

higher incident energy. An experiment with 100 MeV oxygen is
in preparation.

l. d. Petragcu et al, Nucl. Instr. sleth. B (1984) in print.
2. V.V, Volkov, Deep Inelastic Nuclear Transfer Reactions
( Energoizdat, 1982 ), in russian.
3. I. Brancug et al, Zeitschr. fiir Phys. (1984) to be publi-
shed.
4. Jo Wilczynski et al, Nucl. Phys. A373 (1982) 109.





