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This is a sequel of the paper with the same title last year. At first, effects of absorption
from elastic channel in the spinless nucleon-nuclon scattering are discussed for the s-wave
phase shift in terms of soluble potentials and second Born approximation. Then we point
out that Wigner lower bound with momentum dependence is not applicable in the phase
shift for pure imaginary potential. Lastly, we discuss the behavior of pseudo bound state
pole versus the ratio of the imaginary potential to the real one.
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Fig. 1: Energy dependence of s-wave phase shift for the exponential potential. Here the
numbers Wy = 100 MeV and W, = 50 MeV to thecurves are the depth of the imaginary
exponential potential. The change of sign for phase shift occurs at about E = 45 MeV for

the depth Wy = 50 MeV. For V; = 100 MeV such a change of phase shift does not occur. In
this figure the phase shift is shown up to 200 MeV.
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Fig. 2: Energy dependence of s-wave phase shift for the exponential potential. Here the
numbers W, = 100MeV and W, = 50MeV to the curves are the depth of the imaginary
exponential potential. The change of sign for phase shift occurs at about £ = 45 MeV for

the depth W, = 50 MeV. For W, = 100 MeV such a change of phase shift does not occur.
In this figure the phase shift is shown up to 2 Gev.

32



1.0 T T T

[ — w, = 50 MeV 1
0.8 | e
L | ==--- 100 i

Rl imaginary exponential
0.0 "’. I N S S R S S B U S
0 500 1000 1500 2000
E (MeV)

Fig. 3: Energy dependence of s-wave reflection parameter for the exponential potential. Here
the numbers Wy = 100 MeV and W, = 50 MeV to the curves are the depth of the imaginary
exponential potential.
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Fig. 4: Energy dependence of s-wave phase shift for the Hultén potential. Here the numbers
Wy = 100 MeV and Wy = 50 MeV to the curves are the depth of the imaginary exponential
potential.
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Fig. 5: Energy dependence of s-wave reflection parameter for the Hultén potential. Here the
numbers W, = 100MeV and W, = 50MeV to the curves are the depth of the imaginary
exponential potential.
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Fig. 6: Energy dependence of phase shift (a) and reflction parameter (b) in the 2nd Born
approximation for the Yukawa potential.
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Fig. 7: The s-wave phase shift §y for Uy = —75 MeV.
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Fig. 8: The s-wave Argand diagram for Uy = —75MeV. The numbers attached to the curve
are the values of energy in MeV.

0.0 r
0.2 [k
g i
> [
§ 04 L
Bh [
o 06 L
vU L
"
A -08 |
= [, ol
o i U,= 75 (MeV)
) -1.0 | _
a=0 1
45 D o oo o g oo o T o pow o 5o ow o g o oo
0] 100 200 300 400 500
k (MeV)

Fig. 9: The derivative of s-wave phase shift with k, & and “lower bound” %, for Uy =
—75MeV with o = 0.
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Fig. 10: The derivative of s-wave phase shift with k, 6% and “lower bound” 0%, for Uy =
—75MeV with @ = a/2. In this figure the range of momentum is taken from 250 to 300
MeV /c.
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Fig. 11: The derivative of s-wave phase shift with k, 4% and “lower bound” 4%, for Uy =
—75MeV with a = a/2. In this figure the range of momentum is taken from 0 to 500 MeV /c.
We show in this figure the gross structure of dd/dk given in Fig. 10.
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Fig. 12: The s-wave phase shift §y for Uy = —75 MeV with a = 37/5 up to 200 MeV.
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Fig. 13: The s-wave phase shift ¢y for Uy = —75MeV with o = 37 /5 up to 5 GeV.
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Fig. 14: The s-wave Argand diagram for Uy = —75MeV with o = 37/5. The numbers
attached to the curve are the values of energy E in MeV.
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Fig. 15: The derivative of s-wave phase shift with k, 6%, and the “lower bound” §%, for
Up = —75MeV with a = 37/5.
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Fig. 16: The s-wave pole trajectory on the complex energy plane for Uy = —75 MeV with «
changing from 0 to 7. The thick wavy line indicates the cut.
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