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Ogtober 36th, 1048
313 w. Sillnlr] Ave.
Wheston, Illinois

Dr. C. R. Burrows
Corell University
Ithaoa, New York

Deay Dr. Burrows:

I bave your letter of the 33rd and I
zust say your program ié ocertainly an ambitiocus one.
You are quite right thas inoreased resolving power is of
great importance in this work and the most effective
way to secure high resolution is t0 employ frequencies
in the microwave region. Unfortunately I's afraid youn
have overlooked a few teohnical difficulties as follows.

To & first approximation the surface brightness
per frequengy interval of the silkyway may be conaldered
constant independent of frequency. Now holding the
mirror sise constant and inoreasing the freguency n
times will increase the resolving powsr n times. The
area in the sky _delivering power to the airror will
deorease to 1/n® times. The pomyr at the input termine
als of the lagliflet will be 1/n® times. Thus for
equal apparent sensifivity at n times the frequenoy the
receiver mist have n® times the absolutes sensitivity.
Actually the evidence at hand indicates the surface
brightness per frequency intezval of the mlkyway is
an inverse function of frequency. Likewise it is well
known that the absolute sensitivity of receivers

Togressively decreases as the frequenoy is rajlsed.

hus 1t appears very unlikely that any positive results
will be had at frequencies above 1000mc. By the sanme
token, the best possible receiver at 1000zc will
probably produce only marginal zesults.

For the past severil years I have been in Souch
with my friends at Bell Tel. Labs. They bave repeatedly
soanned the zilkyway with the best apparatus they could
devigs at various spot frequencies from 3000ma to
30,000m0c and found nothing. The above statesents are
based on the fact that oosamic statio is & scoantinuous
spectrua whioh is the basic situastion now known to exiss.
If thie is all the phenomencn consists of the situation
would be hopeless indesd. Actually the peseimisa must
be tempered with & fow other gspeculations as follows.

It is well known that a great amount of gaseous
material is present in space. Thies material may reaoct
in a large variety of ways. Thus it is & fair guess




that somewhere in the available range of 1000mo %o
30,000mc there exist sirong emission lines or bands
whoss intensity is far above the background continuum.
To locate these- hypothetical lines will require the use
of a search regesiver which ocontinuously covers the above
frequency range. The antenna need Le only a siaple
horn with a wide acoeptanqge pattem pointed in the
direction of Sagittarius wt:ich 18 quite an extended
source and offers the best vossibility of produeing
such emission lines. 1f your organization sees fit to
construct such a search recgeiver and the above hypotheds
ical eaission lines Or bands are tonad} then I believe
s general survey of the aky may be profitably carried
out at the frequenoy of such smission lines using
apparatus of high regolving power. Frovided the above
hopes matarialise I will be pleased to loan the use of
my apparatus for carrying out such a survey.

In regard to solar work, you are no doubt familiar
with ths teamporary enhancement of several thousand times
produced by spots and reported upon in Nature by
various experimenters over the frequency range 30mo 1o
2300me. Here ggain 1 must be pessiamistic as ay recent
measures at 4804c indicate the enhancement t0 be present
only in an amount of 30% or so over the ever present
blaok dody continuum. The ziorowave works of Dicke
and Southworth failled to find sny enhancement due Lo
spots. The letter by Pawsey in Nature, Fedb 8th, 1848,
page 158, 1 espscially recomamend on thie axtter.
Apparently the phenomenon hae & very rapid inverse
frequency-intensity funotion. Aotually from an
astronomiocal point of view the hunting of both cosmio
static and enhanced solar radiaticn appears much detter
at low than high fregquencies. If you have scurces of
information which show strong zicrowave radiation from
the sky I will be very interested to learn the detaile.

I will be pleased t0 have you and ¥z, Seeger visit
Ay obscrvatory at youy convenience. Pleuse advise me
& fow daye in advance of your arrival a0 that I may be
oertain to de here and have my apparatus functioning.
¥heaton is a small residential community 25 niles weet
of Chiocago served by the Ohioago North Western and
Chicago Aurora KElgin mailroads. Since no hotel
facilities are availuble here I sugpgest you seours aAc~
cosodstions in Chicage. During your visit I will be
pleased to show you my apparatus, explain its functlon-
ing and consult with you en any and all phases of the



general endeavour. While [ don't know the details of
your thinking, perhaps I can interest you in some low
frequengy experimente whiobh have promise as well as
sstronomical signifioanoce.

8incerely yours,

Grote Reber

c.c3 E.R.Plore, ONR




