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ON THE THREE-PARTICLE INTERMEDIATE STATE
CONTRIBUTIONS IN HEAVY-ION ONE-NUCLEON TRANSFER
REACTIONS.

E. Conte
University of Bari, Italy

One-nucleon transfer reactions are studied from the viewpoint of the
reaction mechanism and the main theoretical relations are introduced
to compute the three-particle intermediate state contributions in F'.S.D:
M. and the differences with D.W.B.A.

Consider the transfer reaction b+(a+c)—» a+(b+c) where b and
A =a+c are the initial-channel particles, a and B=b+c ‘are the final-
channel particles and c represents the transferred nucleons.

The experimental existence of such a phenomenon in heavy-ion
interaction was known by the identification of Reynolds et al. (1). Since
the nuclear scattering phenomena should not be relevant in tunnelling,
this low energy process has been used in various basic problems and
in particular as test for current theories of reaction mechanisms,
Using approximations of the exact matrix element (2), the D.W.B.A.
explains the angular distributions as well as the total cross-section
behaviour on single-nucleon transfer reactions. Of course one hopes
to explain the nature of the transfer mechanism in D.W.B.A. using the
phenomenological approach of Feynman. diagram summation method.
Summing four Feynman graphs (3) with a pole mechanism, oneobtains
:}::(WEIM n§ to xsgg}e):t th% t r%e parl'zzzlf:t::;ng::ex:tr;attelzr;fnbutions
that appear in the M.S.D. matrix element. Otherwise, considering the
new M.S.D. matrix element, connecting the sum of eight diagrams with
pole and tr1ang1e-mechan1sms respectively, one has that (4)

TM,S.D. (pole+tr1ang1e) TD.W.B.A if the Coulomb ( A-b) and (B-a)

optical potentials are assumed to hold between the core-core potentials.
In order to test the D.W.B.A., the threshold effects must be described
in rigorous detail and other treatments appeared in literature with
deviations by very large facto;_:s (5). Expanding mto partlal waves (6),
+
one has that: Ty, S.D. (pole) (21 1)I (p Pf)P (p: pf) where 4/2
éxp 1(6'

e . ) i »
Il(pln Pf) b ”lplpf [—J—IEe-x"']s'(z T 'yf) - 1] [exp(z ] ”1) _]]
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Regularizing in x=1(x=k/p_), one has that:
L(p,.pg) = Z(p,, P +Cy(p,. pf)f E,(p;,P) +H,(p,, p;) , that have thefollowing

expressions in the under-threshold and over-threshold cases respecti-
vely :

Cl(pi’pf) exp(ﬁlff)de (1-x)" [YI(V x)R( ‘I N.x)- ‘f("l x) =

xR('y 1)] and C(p pf) exp('ﬁ'yf jdx(l—x) [‘f’l(”ff,x)
R (4.7 x) s”(/; x)R("f 7, 1)]

E(p.,pf)j dx(1-x)" [‘fl(’vfx)R("{ A Lx)- \f’l(»/ JX)R (4, A 1]
and the same expressmxil for the over-threshold case

H(p,, pf)--J ax (1-x)" [f)(4 xR (4, 1/x)J+(1/41)cos(c)‘ - ¥/ 1n2)»
#(1-exp(7 % )) with the addition of  _
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R ("/ A ,1).in the over-threshold case.

ton))
7’1“’ x)= (84 /1) e T 7f~'"%
. [ CRld J .QM,(S Om 45&4,.,(uu|/£uu}))

P 4; %) =sen b'+4/fln(lx 11/2))
R('b/ A X)--"/exp("farctg(zwl\/(x New)

E. (L+)! 17 sh ":} /(r—A)4u

Iw R o.¢.8.4.

X R N o% (L-z)! %! s=0

(Y} ‘ wcxek/Bl o (5, - J. ""Jv-((uv\’*w")/u"-""“"J)
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The theoretical analysis is now able for a comglete numerical compu-
tation of the differences between F.S.D.M. and D.W.B. A, ‘The intermedia-
te state contributions are only contained in R_( ¥ ,A ,x) that, ina
preliminar analysis, has been computed by us for both the mechanisms.
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