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Off-shell K matrix for the Morse function*
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T a reeent. paper (Talukdar ef al, 1977) (heroafter cited as paper 1) we have derved
a wave fanetion method for compatmg the off-shell K matrix clements for poten
tials regular at the origin,  The method has been found to have eertain compu-
tational advantages  More spocifically, we could relate the X matrix clemonts
for the exponential potentinl to Bessel functions. The object of the prest'nt‘
commucation 15 to demonstrate explicitly that hasie results of paper I can also
be used 1o obtam the K matrix for the Morse function in terms of tabulated trans-
condental functions.  The Morse function represents o statie soft core potential
which can account. for the behaviour of s-wave nucleon-nucleon phaso shifis ad.
high encrgies. m particular that these phase shifts become negative (Darewyceh
& Green, 1967)  The Morse funclion has heen vsed to approximate the veloaly
dependent, nucleon-nucleon potential (Green ef al, 1967: Todhi, 1969, 1970)

The s-wave part. of the off-shell K matiix s given by (Talukdar et al, 1977)
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where ¢k, g. r) is an off-shell wave lunetion regular at the origm  T{ satisfies

a standing wave boundary condition and can be written as
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The functions f(k,r) and f(k.q r) ropresent the on and off-shell Jost solutions
(Fada & Wihiting 1973)  The object <k | K |g> stands for the half-off-shell K
matrix given by

2 Im f(k. q)

<k|K|g>= ”qTﬁ'mm I )]

* Work supported in part bv the Department, of Afomie Enerzy, Government. of Tndia.
** Basod in part, on a thesis to he subnutted by one of the authors (NM) to the University
of Burdwan, Wousl Bengal, India. for the Ph.D. degrec.

286



Off-shell K matrix for the Morse function

87

Tn oq, (3) f(k) and f(k. q) vepresent the on and off-shell Jost functions and §(#).

the phase ol the Jost: function, which is obviously the phase shift, The on and

off-shell Jost, solutions for the Morse potential
V() = P20l _ 9,0k y
can he written in the forms (Talukdar el al, 1975).
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Combinings eq (1), (2). (5) and (6) we got the off-sholl K matrix in the form
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whore
1 .
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_ N(a+n)
(u)n _—l"(fz) 3
' . d —1
Dr(9.%) = Gu(¥e, b, 9, :4.) (x+?a'r')('(?'-_|£z'+)c-1)’

and

S pb?
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The Pochhammer symbo) (&), as well as the integral I(j, ¢, ') characterising
the off-shell K matrix in eq. (7) converge uniformly (Luke, 1969) as n and n'— co.
Tt is therefore possible to suth the series on a computer and use it to check on
programmeoes which atiempt o compuie the K matrix by using any iterative
procedure.
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