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FIG. 1.The singlet
odd-parity potential
as calculated by Gar-
tenhaus from hthe
cut-off pseudoscalar

mesonsymmetric
theory of Chew. e
radial distance r is
given in units of
4.315X10 "cm. The
ordinate for positive

iven inenergy is giv
Mev. The ordinate
f negative energy
is givgiven in unit
ol

100 Mev.

-2

-8

-IO

-l2

-l4

-I 6—

I

0.5

FrG. 2. The triplet
central odd - parity
po entential as calcu-
lated by Gartenhaus
from the cut-o8' pseu-
doscalar symmetric
meson theory of
Chew. The radial
distance r is given in
units of 4.315X10 "

. The ordinate iscm.
given in umts o
Mev. The inset rep-
resents part of the
potential!on an )ex-

anded scale, wiith
ordinate in Mev.
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FIG. 5. Phase shifts computed from the Gartenhaus potentials
versus energy. The ordinate represents twice the phase shift
calculated according to the formalism of Blatt and Biedenharn.

FIG. 3. The triplet tensor odd-parity potential as calculated
by Gartenhaus from the cut-08 pseudoscalar symmetric meson
theory of Chew. The radial distance r is given in units of
4.315&&10 '3 cm. The ordinate is given in Mev.

sumed that Gartenhaus' calculations have no validity
for distances less than (say) O.5 X 10 "cm, and the core
region may be treated phenomenologically. In this way
it might be possible that Gartenhaus' potentials are
valid for distances greater than 0.5)&10 "cm.

For all of the solutions of Stapp and most of the solu-

tions of Hull et al. , the 'Po phase shift is negative at
310 Mev. Feshbach and I.omon's 'Po phase shift is
negative at all energies. Gartenhaus' triplet odd-parity

04-

potentials are attractive in the 'Po state, and the 'Po
phase shift is positive. Only a repulsive core could make
the 'Po phase shift negative at 310 Mev if it is assumed
that Gartenhaus' potentials are valid for distances
greater than 0.5X10 " cm, that the 'Po state is not
bound, and that the 'Po phase shift does not pass
through 90' in the energy range 0—310 Mev.

It seems probable that the 'Po phase shift does not
pass through 90' in the energy range 0—310 Mev.
A 'Po phase shift which passes through 90' at an energy
E~,b contributes 2600/E~, b(Mev) millibarns to the n-p
total cross section. This contribution seems too large.

With regard to the possibility that the 'Po state is
bound (say with zero binding energy), it is very in-
teresting that the order of three out of four of Stapp's
solutions cannot be achieved with any combination of
central and tensor potentials unless the 'Po state is
bound or the 'Po phase shift passes through 90' in the
energy range 0—310 Mev. This agrees with a remark of
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FIG. 4. Phase shifts computed from the Gartenhaus potentials
verszss energy. The ordinate represents twice the phase shift
calculated according to the formalism of J. M. Blatt and L. C.
Biedenhsrn I Revs. Modern Phys. 24, 258 (1952).g.
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FIG. 6. The coupling constants for 'S1—'Dj and 'E'~ —'E~ states
computed from the Gartenhaus potentials verzgs energy. The
ordinate represents twice the coupling constant calculated accord-
ing to the formalism of Blatt and Biedenharn.
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