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Simple potential model for X(a,b)Y

V.S. Melezhik, Nucl. Phys. A550, 223

(1Q902)\ ) . .
It is known that the S-wave cross section of the fusion reaction X(a,b)Y is

described near the threshold ¢ -0 of the channel a+ X by the fermula ')
. A
0""(8)=|([IE(R=0)|-V, A=const, (1)

where R is the distance between the fragments a and X, ¢, (R) is the wave function
of relative motion of a and X, and V=+2¢/M is the relative velocity of their
motion.

K.R. Leng, Astrophysical formulae, vol.ll (Springer, Berlin 1974
S.Deser, M.L. Goldberger, K. Baumann, W. Thirring, Phys. Rev. 94, 774 (1954)
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If the Coulomb interaction (1/ R) occurs between the fragments a and X, formula
(1) is reduced to the known Gamow formula

oh(e)= CE(E)% 3)
) -2 —2 v
Cyle) = lfo(e)l = 921:‘/"..1

is the Gamow factor), which well describes a great amount of experimental data
on fusion-reaction cross sections of the type X(a, b)Y in the range 20-100 keV of
the colliding energy € and is used for the extrapolation of oy'(¢) in the limit £ >0



Simple potential model for X(a,b)Y

V.S. Melezhik, Nucl.Phys. A550, 223 (1992)
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through the Jost function f;(g)=|f,(e)| exp (—i8,) of the system a+X

determined from the relation

_sin[kR =37+ 8,(¢)]

1 -1t J >
K (&) 'R e—de(R) — kR

and coincident with |y, R =0)| exp (—i8,) as J =0.

L.N. Bogdanova, V.E. Markushin, V.S. Melezhik, L.I. Ponomarev. Sov.J. Nucl. Phys. 34, 662 (1981);
Phys. Lett. B115, 171 (1982)

.y two-channel scattering problem
t+d—>"He+n J=0
generalized optical potential

d+d—-*He+nit+p J=1 _ _
one-channel problem with nonlocal energy-dependent potential
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