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function has the eRect of strongly depressing nucleon pair forma-
tion in pseudoscalar theory with pseudoscalar coupling. The eRects
on meson scattering and nuclear forces are then very pronounced.
It is the purpose of this note to show that these eRects also appear
in a simple way in a consistent formulation of the relativistic two-
body problem. For this we consider the Bethe-Salpeter equation
for the bound state' (the consideration of the scattering problem
is not essentially different) which has the form

to(ptr Pe) =»(Pt)ss(pe)

fthm

pl d Pe'

XG(ptr Pei Pt i Pr') v (Pt'r Pe')r (1)
where G(P&, P2, P&', P2') is the kernel. of the integral equation, A
method proposed for attacking this problem is to expand the
kernel in a power series in the coupling constant but to attempt
to solve the resulting simpli6ed equation exactly. The 6rst ap-
proximation to the integral equation LEq. (1)7 can then con-
sistently be assumed to arise from taking all contributions of order
g' which lead from the state q(pl, p2) to the state q(pl', p2').
These are shown in the form of Feynman diagrams in Fig. 1.

Fio. 2. Pulse-height spectrum of Pt at four proton energies Bp. A small
adjustment has been made in the horizontal position of the data taken at
Bg =2.0 Mev in order to correct for electronic drift in the spectrometer.

higher level in 73Ta'" decaying to the ground state. This would
imply the presence of 345-kev radiation as well, and some evidence
for this has been observed.

After studying the Au radiation, we made an amalgam and
examined the increment due to Hg. There is clearly a reproducible
break in the curve at an energy of about 200 kev which increases
with proton energy. At least two isotopes of Hg are reported to
have levels which could account for radiation of this energy.

We examined Tl (cp) and observed a well-resolved peak at
380&j.0 kev. This radiation does not correspond to transitions
between known levels to the best of our knowledge. The 280-kev
radiation, from Tl~', if present, would have been obscured by the
brompton peak from the 380 kev and the high-energy tail of the
x-rays. Preliminary tests on Bi as yet have yielded no significant
results.

In the future we plan to use only thin targets since these are
not only essential for accurate cross-section measurements, but
also result in a greatly reduced x-ray background. We can also
further reduce the x-ray background by critical absorption foils,
a technique which we have already used successively to a limited
extent.

We wish to express our sincere thanks to Professors Deutsch,
Feshbach, and Weisskopf, and Dr. de-Shalit and Dr. Ajzenberg
for their advice and encouragement.
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T has been recently pointed out by the author, Gell-Mann,
~ - and Goldberger' (in a paper to be referred to as I) that a
simple subset of radiative corrections to the nucleon propagation

FrG. 1. Feynman diagrams for the gg contributions to the kernel.

G'ladder=g Cl''Ce(VS)1('Ye)2DE(pl Pl )
and

2

G'radiative=g' & &~ 'e~f Lves» (P~ —~)re7~ s (~)&'&.
X=I

(3)

(4)

The 6nite parts of Go„z; &, , have been previously evaluated; in
the notation of I,

G'-a. t -= —(3g'/16+)U(pt)+f(p )7 (3)

The only property of f(p) which we shall consider here is that
f(p) vanishes on the energy shell but is approximately equal to one
if the momentum-energy relation between y p and 3f is that of an
antiparticle.

The integral equation LEq. (1)7 now becomes

te(p, r p,)=sz(p, )ss(p, ){1+(3g/16rr)Lf(p,)+f(pe)7)—

Xfd pl~d P2 G tsdderg(pl+Ps Pl Pt ) t(pl i Pea ), (6)

which differs from the ladder approximation in that the propaga-
tion functions Sz(p) have been replaced by Sp'(p), where

SJ'(p, )Sz'(p )=Spa(pt)Ss (p,){1+(3g /16rr )Lf(pr)+f(p, )7)-
The corresponding modification of the Feynman diagrams which

Diagram (a) of this figure gives rise to the usual "ladder" approxi-
mation ' the second diagram (b) corresponds to a vacuum
fluctuation for the nucleon and would give no contribution in a
Born approximation calculation. The 6nite contribution from
this graph is, however, not in general zero {vanishing only on the
energy shell) and cannot be consistently dropped in this approxi-
mation. It can be treated in the following way; in the zeroth ap-
proximation (of order g') to the kernel, one obtains the following
contributions:

G (Plr Per Pl i P2 ) Olsaderg(P1+P2 Pl Pt )
+G'.aa st ve&(pt —Pt')g(pe —Pe'), (2)

where


