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Effects of Absorption on the Real Phase Shift Revisited
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We study effects of absorption on the real phase shift in spinless nucleon-nucleon
scattering in terms of optical model with square well potential. In the absence of real
potential an imaginary one presents a nonzero real phase shift as well as absorption.

At the low energy negative phase shifts are obtained, unless the imaginary potential
is large enough. If the depth of potentials is large enough, phase shift becomes always

positive and tends to 180 deg at zero energy, which shows the existence of a bound state.
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Fig.1 The s wave phase shift versus incident energy E for the square
well potential with range @ =0.3 in the unit of pion Compton wavelength.
For pure imaginary potentials W, =100, 200,300 MeV the phase shifts
are represented by middle-bold solid curve, dotted one and normal solid

one, respectively. In the below the same representation are used.

D&EIZFig. 2 TiXa=0.5 & range 24 LKk& { L o T#3 & phase shift DT R AFE—F{L
DRFABRKRE S ED>TL %, phase shift DFEFDE(LIH 670 MeV THRA B, W, =100
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Fig. 2 The s wave phase shift versus incident energy E for the square
Well potential with range a=0.5 in the unit of pion Compton wavelength.
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Fig. 3 The s wave phase shift versus incident energy E for the square
well potential with range a=0.7 in the unit of pion Compton wavelength.
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Fig.4(a) ReM versus scattering angle & at E=100MeV. E isthe
incident laboratory energy of nucleon. Here Re M is presented by the first

equation in (17).
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Fig. 4b) Re M versus scattering angle 8 at E=1000MeV. E isthe

incident laboratory energy of nucleon.
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