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much monitoring was done after bomb
tests for the alpha emitters that produce
no measurable radiation to gamma de-
tectors—such as unfissioned plutonium
from the tests? I do not recall seeing
any evaluation of unfissioned plutonium
in various assessments of fallout from
tests. Were, or are, the hazards from
the nuclides, which may be ingested, as
important as the hazards from gamma
emitters outside the body? If so, de-
spite the difficulty of measurement,
should not discussion be directed to
these rather than gammas?

WILLIAM A. KEMPER
US Naval Weapons Lab.
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Chinese universes
From the unreasonable assumption that
change is impossible, Parminedes1

inferred about 500 BC that the universe
had no beginning, in itself a reasonable
belief. In fact the notion that the
universe came into existence either with
a big bang or with a whimper might one
day seem as absurd as that the earth
rests on an elephant that stands on a
tortoise. Any evidence that the uni-
verse had a beginning can be more
reasonably interpreted by saying that
some cataclysmic event occurred, per-
haps some ten billion years ago, which
completely transformed the observable
universe. The speculative theory that
I shall put forward is of this form.

According to General Relativity, a
heavy enough body of given size cannot
be communicated with from outside
and becomes a "black hole" or
"Schwarzschild singularity." I shall
argue here that the whole of our observ-
able universe is probably a black hole.
For, on the assumption of continual
creation, a galaxy eventually becomes
so heavy that it collapses into a black
hole, so, in infinite time, we are certain
to be in a hole (with physical probability
one). Therein the density of matter
should be almost infinite, and this pro-
vides a feasible explanation for Dirac's
concept of an ether of infinite negative
density in which ordinary elementary
Particles are very small holes.2 These
small holes might be formed by a pro-
ws of continual destruction, which can
also be regarded as a process of con-
tinual creation of negative matter (not
antimatter). The notion that there is
continual destruction as well as con-

|°nal creation is a familiar one espe-
cially emphasized by Reginald Kapp.3

he expansion of the observable uni-
verse °an be ascribed to the creation of
?ore °f the "ether" in Dirac's sense,
'̂ice, in this theory, the ether consists

°t tightly packed particles, the creation
new particles forces the expansion of

the black hole. This black hole is em-
bedded in a universe in which the ether
again consists of tightly packed parti-
cles, but of the oppostie sign, and this
larger universe can be regarded as a
"white hole" in a yet larger universe.
The "big-bang" origin of the'"universe"
is here interpreted as the transition of a
heavy galaxy into a black (or white)
hole within a larger universe. It even
follows by this argument, with physical
probability one, that we are inside an
infinite sequence of holes, one within
the other, like carved Chinese spheres,
consisting alternately of ivory and ebony
as depicted in the diagram. The notion

that an elementary particle might be a
universe, combined with the notion of
infinitely nested universes, is an old
science-fiction idea. But the present
theory interprets collapsed galaxies,
not elementary particles, as subuni-
verses, and it is intended to resolve the
conflict between the big-bang and
steady-state theories of the origin of the
universe. Although the theory seems
grandiose, as far as I can see it is the
only possible consistent interpretation
of the steady-state concept, and it is not
purely speculative since it gives a rea-
sonable explanation for Dirac's "ether."
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Correction
May, page 75, column 2—Mildred S.
Dresselhaus was not appointed head,
but rather associate head of the depart-
ment of electrical engineering at Mass-
achusetts Institute of Technology for
electrical science and engineering. •
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Q. What do they
have in
common?

A. The Ithaco 353
lock-in
amplifier.

ONLY THE 353 PROVIDES:

• Automatic phasing.
Measure signals with chang-
ing phase, without touching
the phase controls. Vector
amplitude and phase outputs.

• Log, ratio or log-ratio.
Make absorbance and dual
beam ratio measurements
simply and economically.

• In-phase and quadrature.
Simultaneously measure two
quadrature signals—or their
ratio.

• Signal and derivative.
Is the 2nd harmonic of your
output signal a derivative?
The 353 measures both simul-
taneously—or their ratio.

• Modulated carrier signals.
Measure carrier amplitude
with linear or log response-
and simultaneously measure
the modulation signal ordepth
of modulation.

Arrange for a demonstration of
Ithaco's versatile 353 lock-in.
Write or call
Don Munroe, Ithaco, Inc.,
735 W. Clinton Street, Ithaca,
New York 14850. 607-272-7640
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