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The Non-existence of Stationary
Infinite Newtonian Universes and a
Multi-dimensional Model of Shot Noise

HorrsMARK!, in an olectrostatic context, and Chandra-
selthar?, in the case of a Newtonian gravitational field, have
given & simple model which describes the electrostatic or
gravitational field at an arbitrary point in space. They
take the point as the origin of coordinates and caleulate
the field there due to point charges or masses which are
scattered randomly and homogeneously throughout the
space. Specifically, the field is

Xz(0)=K _g ty/|ts]° (1)
j=1

where K is a proportionality constant, and in a sphere of
radius R it is supposed that there are N points scattered
randomly and located at t,, . . ., ty. By lotting N and
R >0 in such & way that the density of points 3N /4nR3— 2,
Holtsmark showed that the probability distribution of
Xx(0) converges to a limit, being the distribution of
X7(0), say.

Now, if this model is to be at all realistic, it. must have
the property of stationarity, That is, if our point is
taken not at the origin (which for equation (1) is the centre
of the sphere R) but at t, say, then by starting from

N
Xalt)=K % (t;=1)/[t;~t]* (2)
P

and proceeding to the limit with £ and N—co as before,
then the resulting distribution, of X#(t), say, should be
the same as for X?(0). A mathematical analysis to be
given elsewhere’® shows that this is not so; hence the non-
existence statement in the title.

The point of this conclusion, which may at first sight
seem to be a piece of mathematical pedantry, is more
apparent when we consider simultaneously® the field at
two points separated by a distance 2t. The limiting
distributions obtained by taking the limit R and N
as before in the two possible definitions (cquations (3)
and (4) below) are different, yet comparison with equations
(1) and (2) gives no reason for preferring either definition.

N
(Xr(0), Xu(2t))=K .Elft;‘/!tfli (t;—2t)/it; — 2t[%)  (3)
=

N
(Xn(—1), Xp(t)) =K ‘21((tj + )/t + )3, (- 1)/ [t — t1°) (4)
=

The model here is a special casce of a generalization of
shot noise in which points are scattered homogeneously
and randomly (as a Poisson process) in an n-dimensional
Fuclidean space with density *, with any pomnt t; con-
tributing the disturbance f{(t;— t) to the total disturbance
(summed over j7)

Y(t)=Sf(t;—t) (5)
at any point t. [In ecquations (1) and (2), n=3 and
f(t)= Kt/|t|>. If instead the Yukawa? disturbance func-
tion f(t)= Ke—al{1+ at)t/i®, where = |t!, is used, then the
distributions of XP(t) and X”(0) are the same.] The
existence of the limiting distributions for X7(t) and Y(t)
depends on the behaviour of f(t) for large |t|, and possibly
also (as with equation (1)) on the order of summation of
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the points t; in equation (5). Assuming that f(t) is radially
symmetric so that f(t) = g(¢)t/t for ¢ = |t| and some function
g(t)=0 with g(¢) | 0 for sufficiently large t—»o0, the sumn
for equation (5) is well defined and finite for all t when,
for sufficiently large a,

= o]
Jm—1 g()det < o0 (6)
a
Sums analogous to equations (1) and (2), that is,
Ya(t) = Z f(t;—t) {7)
Ity <R
have probability distributions with a limit for t=0 when
L.
J =1 g¥t)dt < o0 (8)
@
and there is a limit for all t when, additionally,
R+a
zj; m—1 g(t)dt (9)

has & finite limit as B—co. These limiting distributions
coincide for all t when the limit of the integral (9) is zero.
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Giorgi System

TaE lotter by Stopes-Roe! on “Essential Features of the
Giorgl System of Electromagnetism and a Basie Error
by Sommerfeld” reveals that a bewildering number of
formulations of the equations of electromagnetism are
being advocated. Some related problems arc discussed
by Rosser®.

In ST units the constant p,=4m x 10-7 is indispensable
in many formulae, if the dimensions aro to balance and
the correct numerical values are to be obtained. The
difficulty arises from attributing to this constant the
physical properties of permeability. As shown by Stopes-
Roe, different definitions of magnetic moment lead to
different versions of magnetic formulae; these definitions
with their associated formulae are self-consistent and all
equally correct in free space. If, however, p, in the free
space formulae is replaced by popr in a medium of relative
permeability, ur, the different systems predict different
results. In particular the Kennelly formulation predicts
that the field H due to a magnetic dipole is inversely
proportional to p,, while the Sommerfeld formulation
predicts that it is independent of u..

I have so far failed to find references to any experi-
mental ovidence that would distinguish between these
predictions. Because the experiments would have to use
a fluid with u, very close to unity the experiments would
be difficalt, althcugh probably not immpossible.

Many older textbooks, such as Starling®, deduce from
a dubious analogy with electrostatics that H is inversely
proportional to w,. The electrostatic proof rests on the
(Gauss theorem in the form that the integral of the ous-
ward normal displacement Dy, over a closed surface

fsDnds=dmq (1)
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