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1. - Recently there has heen con-
siderable interest (*-*) in the possibility
of an anisotropy of inertia, and an
upper limit has heen placed on the
magnitude of such an anisotropy (3).
However this upper limit has been
determined by assuming a specifie model,
and it is therefore of interest to examine
the ¢ model dependence» of such esti-
mates.

In particular it has been assumed
that the anisotropy appears only in the
kinetic energy terms in the Hamiltonian.
However it would seem plausible that
the potential energy terms should then
also be anisofropic since they are pro-
duced by the exchange of quanta, now
presumed to have anisotropic inertial
properties. Indeed in the next section
we will sketch a simple model in which,
though the kinetic energy terms and
potential energy terms are separately
anisotropie, there ix an exact cancellation
and the total Hamiltonian exhibits no
anigotropy. Thus depending on what
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one assumes concerning the potential
energy terms, it would seem that one
can get a great variety of predictions.

2. - We start with the Dirac Hamil-
tonian o;p; +mf (here we have put r=1
and we sum over repeated indices i, j, ...,
the indices running from 1 to 3). A na-
tural generalization to include a pos-
sible anisotropy is

o 2:p; + mf Q= 8.
Nquaring this we obtain as the generali-
zation of the Klein-Gordon operator

(1 PiL2i; Qupy + m

from which the non-relativistic expres-
sion for the kinetic energy hecomes

(p:£2;,Q,5p:)2m

which is the form suggested hy Coccoxi
and NALPETER ().

Ilowever (1) further suggests that
forces mediated by quanta of mass g
should be derived from the Klein-Gordon
operator
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and hence we are led to the potential
(the Green’s function for (2))

vafdf‘p

which, by the change of variables
24,p,~ Py is seen to be of the form
V=V(Q;'R).

Putting all this together we have for
the N-particle Hamiltonian of our model
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which would appear to be extremely

anisotropie. However in faet it is not
since by the unitary transformation

{(3) L) (x) (x)
Qubi > P » ) — 2, Ry
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it is transformed into

a1 2m
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+ 3 g
Afe=1
which is clearly isotropic g.e.d.

We conclude with the following re-
marks:

i

(i) Since our N particles could
include those of any external sources
which may be present, our model impli-
citly contains the possibility of external
fields. However because it is only meant
as an illustrative model we will not
attempt to refine it by introducing
vector (magnetic field) interactions.

(i) We chose the same Q;; for the
quanta as for the particles, and the
same £2;; for each kind of particle. Any
deviation from equality would, of course,
vield deviations from exact cancellation

(ili) We have neglected any pos-
sible spatial dependence of £;;.



