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Letters
Light thoughts

In Dietrick Thomsen’s customarily excellent
article “Gravitational Refractions” (SN: 3/10/84,
p. 154), the penultimate paragraph refers to the
slowing effect of gravity on the passage of light.
This stirs up several questions on which you or
some of your readers might be able to enlighten
me.

e Light from any very remote source should
have been considerably slowed by gravity of
various intervening bodies. How much, if any,
of the Red Shift could this account for?

e The velocity of light in a vacuum, C, is con-
sidered to be a universal constant. What de-
termines or limits C, as we measure it, to its
value of about 3x10'% cm/sec? If one assumes
that the velocity of light, as measured, is lim-
ited by “something,” might not this some-
thing be a “universal” or a somewhat more
local gravitational field?

® When the universe was very young and
dense, would not C have been considerably
different than we measure today? Could this
relate to observations of superluminal ex-
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pansion? In other words, perhaps permis-
sible velocities of expansion, and of light, are
greater out there on the “fringes” than we
reckon.
® Much as the passage of a relatively slow,
heavy particle through a medium (eg., a
spherical ball falling through a liquid) sets up
a transverse vibration of the bead, could the
passage of a photon through the medium of a
gravitational field (or an electromagnetic
field) initiate the vibrations we perceive as
the wave nature of light?
| appreciate your excellent and occasionally
light-hearted coverage of developments in the
sciences. Keep it up.
H.C. Moyer
Homeuwood, Ill.

The full general relativistic statement is that the
speed of light is a constant in a vacuum that is
free of gravitational fields. The number is what it
is. It is given to us by the universe, and we have
no explanation for its value. We can imagine a
universe in which it would be some other num-
ber, but we don't live there.

Gravitational redshift and retardation are re-
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lated but separate effects. Redshift happens only
as the light is emitted. Retardation and bending
can happen anywhere in passage. In a dense
universe with strong gravitational fields the
speed of light would be less than the vacuum,
field-free value.

The wave-particle duality is part of the essen-
tial nature of light (as it is of electrons, protons,
etc.). It does not depend on what things pass
through. —D.E.Thomsen

Light error

I'm sure most readers caught the mistake
concerning the decibel scale in the article
“Heterodyning with Light” (SN: 4/21/84, p. 253).
Each 10 decibels (not each decibel) means a
tenfold improvement in receiver sensitivity.

Therefore, the reported improvement in sen-
sitivity by 10 or 30 decibels means an improve-
ment by a factor of 10 to 1,000 in receiver sen-
sitivity. These are impressive results, but not
THAT impressive!

David Workman
George Williams College
Downers Grove, Ill.
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