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Evidence has been presentedl for a small departure from CP invariance in
the decay of neutral kaons. Before a more mundane explanation is found, it is
amusing to speculate that i1t might be é local effect due to the dissymmetry of
the environment, namely tﬁe local preﬁénderance of matter over antimatter.

To construct a simple model of such a mechanism suppose that there is a
vector field analogous to the electromagnetic, but coupled to hypercharge

rathef than charge. The galaxy2 will give rise to a corresponding potential
¢ ~ gh/R (1)

where g is a coupling constant, ﬁ the galactic radius (~ 6 X 10°% cm), and
H the galactic hypercharge (~ 2 X 10°%). This potential modifies the free
space Klein-Gordon equation by the substitutions (19/3t) — (13/dt - gg) for
K, and (13/3t) - (13/dt + go) for RB: Decoupling the equations one finds

that the amplitude for the "wrong" CP state in each eigenstate is

| = |(eo/m) (em - § 2om)> (2)
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where m is the kaon mass, &m the (Ki,KZ) mass difference, and &P the
difference of widths (H = C = 1). Using the quoted® value ge f=~2.3 X 1073,

with (E/m) ~ 2, and taking® &m ~ & ~ 10%© gec*, we find
g%/fC ~ 107%° (3)

This is very weak compared with the gravitational coupling, where M is the

proton mass,
GME/HC ~ 6 x 10739 - (&)

In fact (3) is too small by between three and four orders of magnitude to show
up in the recent version? of the EStvSs experiment. If the quantum of the
proposed field did not have zero mass,s the potentiai would have a finite range.
If this were less than the radius of tﬁe gaiéxy larger values of g2 would be
required, and the E6tv8s experiment limits the extént to which this would be
acceptable.®

Clearly this theory7 hés a very slender basis. However it suggests a
réfinement of the experiment. OQur field provides not only a weak local viola-
tion of CP invariance, but also ovaorentz invariance. Thus from (2) the

branching ratio for anomalous decay varies with the square of the particle

energy.
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There is a technical difficulty with vector particles of zero bare mass

in quantum figld theory when the source (hypercharge in this case) is not
accurately conserved. See G. Feinberg, to be published.
For example,if the sun is the dominant object within range, with hyper-

charge about 1.2 x 10°7 at a distance of 1.5 x 10*3 cm, (3) is replaced by
gZ/ic ~ 5 x 10748 (5)

vhich is still two orders of magnitude beyond the limit of the Edtvos
experiment. If the earth is the effective source, with hypercharge about

3.6 x 10°* and radius 6 X 10% cm, we need
>
gZ/fC ~ 7 x 10747 ‘ (6)

Here only the original terrestrial EO0tvOs experiment is relevant, 50 times
less accurate than the "solar" experiment of Dicke et al. So (6) would be

nearly three orders of magnitude beyond detection in that way. Going to
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still smaller interaction ranges, when the potential g@ 1s held constant
the force gWp increases very roughly inversely with the range. So the
range could nqt be less than the diameter of the earth by more than some
three orders of magnitude without the effect having been observed in the
Eotv3s experiment.

Note that in this theory time reversibility still holds, even locally,

so that particles at rest could not have electric dipole moments.




