‘ Am‘t 29. lgﬂl
212 w, Senminary Ave.,
Wheaton, Illinoias.

Dr. Edwin Bubble
Mount Wilson Observatory
Pasadena, California

Dear Dr. Hubbles

Geveral places in your Baok entitled "The Obaservational Approseh to
Cosmology™ you suggest that o new prinoiple of nature is required to ex -
plain the red shift in the spectrum of the nebulae, I would like to offer
the following.

Two papers by Simon Remo and 3. P. Blewett (Phys. Rev. April 19,0,
page 635 and J. of. Ap. Ph., 1541 page 856) show theorstioally and experi-
mentally that the dielsotrio constant € of the medium may be reduced be-
low unity under eqmdition of space charge and axial magnetio field acoord-

ing to the relation o~ /- (/\H/lSM’O)‘

This is another way ef saying free elestrons mist be present and &
magnotic field which has a component in the line of sight be awailable.
Under these sonditions the phase or group welssity of elsatromsgnetic waves
passing through the wedium will be inoresseds This has the apparent effeet
of an inorease of wave-length or a desrsase in frequenoy.

Now little evidence exists on the condition or contents of spece be-
twean the nebulses. However, scoording to several investigators the eles~
tron density is edout one slsotron per oubic centimeter in our reglon of
the milkyway gystem. It appears not too remote a hypothesis to auppese a
density a few orders below this throughout all space. Likewise sinee the
sarth, sun and probably all the stars are provided with a magnetic field
it again sesms within the realnm of possibility that all eof spaoce is pervaded
by a very wesk but somplex magnetio field originating in the nebulae and
flowing out therefrom to dlstances large compared to emsh one,

While such electron densitles snd magnetio fields may be very weak,
the distances are trsmendols and for simplicity these phenomena may be
considered uniform at all places and at all times in the paat. We, there-
fore, arrive at a oonditien where the apparent wave length is inoreassd
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in proportion to the distance light travels through the medium or the length
of time it has been on the wey from souree to us, BSush appears to be the
ocase asocording to your exposition of the svidence,

Referring to the abeve fermula, the phenomeuon will be less pronouneed
for blue lizght than for red light, Is any evidenes availadble on this point?

Kow as the light travels through the medium the effest insreases and
eventually the result beoomes s decresse in € to negative wvalues. This
ssuses the propagation constant B to bescoms imaginary. The produst of L@
is then real and adds to the attenuation constant ol lhder such conditions
very great losses appesr and it will de impossible to see mush farther,

The effect will first come into prominence at the red end of the speetrum,
It seems f/Am laboratory studies of magnetron tubes that the energy will
be transferred to the free elestrons by an inoresse in their weloeity.

While the above diseussion may laek slarity and quantitative analysis

please consider it ocarefully snd put it into the hands of someone familiar
with sueh matters.

Yours very truly,

GR &
Grote Reber



