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Within the framework of the theory developed in ! for quasielastic cluster knockout from nuclei by fast
hadrons, a new qualitative rule is derived, namely that the cross section depends on the angle between the
incident beam and the recoil-nucleus momentum; this dependence was never investigated experimentally

before.

PACS numbers: 24.50.

We wish to report here a new effect, which should be
observed in reactions of quasielastic knockout of clus-
ters by hadrons at high energies. We base ourselves on
the quasielastic-knockout theory proposed in!?  which
takes into account, within the framework of the Glauber-
Sitenko multiple~scattering theory, the possibility of
“de-excitation” of a virtual excited cluster in a nucleus
during the course of multiple scattering of a fast parti-
cle by the nucleons making up the knocked-out cluster.
We thus take into consideration processes more compli-
cated than a simple pole diagram (the possibility of
such complications were emphasized many times'?').

Considering that region of the momentum p=p, — P,
transferred to the nucleus, in which b-fold scattering
predominates strongly, we write down an expression for
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the quasielastic-knockout cross section in the form
(neglecting the distortion of the waves of the incident
and emitted particles):
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. Dependence of the quantities Nog(6) = [4r/(2J+ 1)]
xJ1Fo4(q, 0Y1%" dq on the angle 8 in the reaction $0(p, pa)¥2C
with excitation of the levels O* (gnd. st), 2* (4.4 MeV), and 4*
(12 MeV). The dashed lines show N¢f(a)= [ dQN(0) for the
corresponding transitions.

nA, BN,L ST, 4 & V> < AaNLS'F| 4 ~bBN,L 5T

L eas
Wil mTA

»

o’y o h'ﬁ' »
BNJLIS, T, 0 b > V2A+ INZA”+ 1) < ADA“D} 10> < L 0L70[[0 >

Al
X
L L&

where R, (g) is the Fourier component of the wave
function of the mutual motion of the subsystems (4 - b)
and b in the initial nucleus, the brackets {|) denote the
many-particle TISM affinity coefficients (f,p,c), and
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is the specific overlap integral of the internal wave
function of the free cluster 5 and the virtual excitation
of the cluster b in the initial nucleus. In this integral,
for each Jacobi coordinate, only the z-component is
different from zero.

It is owing to the terms with L,#0 in (2) that a very
strong connection appears between the cross section
and the angle 6 between the incident beam p, and the re-
coil-nucleus momentum q (see the figure).

This relation, which is typical of the knockout of d,
t, and a clusters from nuclei of the middle and end of
the p shell, was never investigated before for the knock-
out of clusters, and it would be of interest to observe
it. This effect is the consequence of the compound na-
ture of the emitted particles, and is missing in the
well-investigated reactions of quasielastic knockout of
nucleons (p,2p) if the momenta transferred to the
residual nucleus are not large, so that the pole mech-
anism predominates (see!?! concerning this question).
The effect should likewise be missing in the case of
knockout of d, #, and o clusters from the ®Li nucleus
(L,=0).

It is easy to consider also the range of values of p in
which the multiplicity is smaller than b. In that case
not all the Jacobi coordinates in the integrals of (3) are
left with z-components only, and the dependence on ¢
changes. In the region of interference of different multi-
plicities, say b and b -1, the results depend already on
the orientation of both p and q relative to p,.
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