
LETTERS TO THE E D ITOR 283

were observed from the helium, although the total number of
counts was small (~120).

The observed spectrum from process {c) differs markedly from
that calculated on phase space considerations alone, possibly
because of the interaction of the outgoing neutrons. Process (d)
is energetically possible; however, the yield is expected to be small,
since energy available for the xo is small and selection rules require
that the xo come off in the p state with respect to the two neutron
system (assuming parity of ~ same as ~ and capture from the
S-state).
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acceleration (which may also be represented by Dirac's anti-
symmetric expression

F (a) =~LF,g(a) —F ~v(a)$, ) (1)

can be derived from the symmetric sum of half-advanced, half-
retarded forces produced by the particles k other than a:

F.(a) = $Z, ~.LF „,(a)+F ~.(a)j. (2)

The equivalence of (1}and {2)which is the central point of W-F's
theory rests on two assumptions, namely, erst, that the body of
all particles constitutes a "perfect absorber" characterized by the
equation (W-F, I (37)):

&ali IF &et(P) = &ali aF slav(P) (3)

valid in all world points P including those of a particle; second,
that the following initial conditions hold at the place of particle
a at the instant when a alone is accelerated (by any test force
whatsoever):

&Et,g.F',.t,(a) =0, (4)
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HEELER and Feynman' in their absorber theory of
radiation have attempted to circumvent the classical

infinities of point charges by introducing retarded and advanced
potentials of interaction on an equal footing. Their theory has
provoked much {unpublished) favorable as well as adverse com-
ment. In view of the importance of the question whether a
description of nature using advanced forces of interaction at a
distance is possible, the following purely critical remarks may
not be out of place.

That there are doubts about the consistency and physical
applicability of the W-F theory is due to the dynamical incom-
pleteness of the Maxwell-Lorentz theory, with fields determined
by the world-lines of the charges, although the latter may be
guided not only by self- and mutual electrodynamic forces and
inertia but also by external forces, electromagnetic or mechanical,
chosen at will, in short, by the arbitrary intervention of an
experimenter. That the present motion of particles on a star 50
light years away should actually depend on whether a person on
the earth arbitrarily will or will not decide to push a button in
the year 2000 seems absurd, at least to our customary way of
thinking. Closer analysis of the word "actually" shows that it
could mean that the behavior of particles on the star in (1950+n)
for various n's shows a dependence on whether some one does or
does not push a button on the earth in (200+n) as established post
factum. An "actual" dependence of the year 1950 on the year 2000
as confirmed by observation does not seem so absurd any more.
It is quite a different question, however, whether waves converging
on the "cause" are empirically acceptable. To reconcile us with
this special form of retroaction, W-F wish to exclude arbitrary
abrupt interventions, such as observers pushing buttons. They
admit only built-in continuous mechanisms {W-F,II p. 427) which
thereby become parts of the system itself. Thus they restrict
their theory to closed deterministic systems in which "the dis-
tinction between cause and effect is pointless. The stone hits the
ground because it was dropped from a height; equally well, the
stone fell from the height because it was going to hit the ground"
(W-F, II p. 428). The exclusion of arbitrary intervention, usually
called an experimental test, for the sake of permitting a description
by advanced and retarded potentials looks like a Bight into
unreality, however.

Wheeler and Feynman's reply to this objection is that their
absorber theory permits a cons& tent derivation of the tested results
of the usual retarded theory. In particular, they point out that
the well known self-force experienced by a particIe a under an

although
~s&k ~.F~~.(a}&O. (4')

The left-hand side of (4') then is identical on the one hand with
{2),and on the other hand with (1), by virtue of {3)and (4), thus
proving the equivalence of (1) and {2).

Now, although there is no mathematical contradiction between
the assumptions (3), (4) and (4'), nevertheless the following
physical objection against the simultaneous validity of (3) and
(4), (4') at the time of acceleration of a may be raised. Equation
(4) implies that before and at the instant t=0 when particle a is
accelerated, the other particles are in a state of disorder so thh. t
their retarded force contributions which arrive in a at t =0, average
out to zero. At times t&0, however, the other particles are affected
by what happens to a at t=O and thus yield a non-vanishing
advanced contribution (4') arriving at a at t=O. The privileged
role of particle a at t =0 leads to the unsymmetric initial conditions
(4) and (4'). The absorber hypothesis (3), however, implies and
can be accepted only (a) when all particles are on an equal
footing, thus excluding any privileged part played by the particle
a, and (b) when we are assured that no particle has, or ever will

be, subjected to an arbitrary disturbance; otherwise (3) would be
self-contradictory, as is shown by the example of keeping all
particles at rest before t=0, and on prescribed paths after t=O.
Thus, although {3)alone, or (4) and (4') alone may be acceptable,
it is physically inconsistent to couple the symmetric assumption
(3) with the asymmetric initial conditions (4), (4'). It seems that
other ways will have to be found in order to get rid of the classical
infinities of point charges. s
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PRAYS of relativistic particles associated with cosmic-ray
stars have been observed in ultrasensitive photographic emul-

sions by many workers. ' s These sprays are now known to consist
principally of ~-mesons, ~ s and they can be identified with the
penetrating showers observed in cloud chambers and with counter


