HARVARD UNIVERSITY
January 12, 1950

DU ARTHMENT OF PHYSICS LYMAN LABORATORY OF Puveice
CAMBAIDOE 38, MASSACHUSEYTS

Dr. Harlow Shapley
Harvard College Observatory
Canbridge 38, Massachusetts

Dear Dr. Shapley:

This letter is an spplication for a grast froa the Ruaford Fund of
the Azerican Acadeny of Arts and Sciences. Tho rosearch project for which
assistance is sought is an eoffort to detect, in the microwave rediaticn froa
interstellar space, a sharp line at the frequency asscciated with the hyper-
fine structuro of the ground state of ateamic hydrogon. The experizent has
been undertaken as a Fh,D. thesis problea by ¥r. Harold I. Ewen, a graduate
student in the Departesent of Physics, under my direction. I shall outlize
briefly the dackground of the probdlex, and the sethod we plan to use.

The ground state of the hydrogen atoa fs split into two "hyperfice-
structure” levels by the intersction botwoen the spianing electron and the
magnetic moment of the protos. The frequency sssooisted with transitions
botweon those levels has beon measured very wcelnly bty Nafe and Nelson at
Coluable, using Rabi's method of atomic beams, It s 1420.4) megacycles/
secord, corresponding to a wavelength of 21.10 centimetors. Microwave redie-
tion of this wavelength can be absorbed or emitted by free neutral hydrogen
atoms, of which imterstellar space contains a supply abtundant for cur purpose.
We propose to search for this transition by studyiog the apparent noise tem-

tho nel of the wavelength in question, of a amicrommve
uum. dir-eud toward the Iulk{ Fay. At this shorply dofined -uvdonfth
wo expect to find oither & peak (bright lime) or a dip (Fraushofer line) in
the apparent teaperature, dopending on whether the teaperature of the hydroges
is higher or lower than that of the hemw.nﬂ of galactic ndhuon in thie
part of tho sp It is 3 that the of the hydrogen
is 80 closo to that of the background that no effect wil) be detected, tut it
seezs unlikely that this situatfon will preveil im overy direction. I have
computed the transition probability and, oa the basis of availadle sstrophysi-
cal ovidence, I believe there i3 a good chance that the line can be observed.

The techniques to be used are those now fanilisr in radio-astroncay
with an isgortant sisplification permitted by the fact that we are here - for
the first time - coaling with a sharp spectral line. The antenza itself will
consist of an electroangnetic horn mounted outside the upper floor of the
Latoratory. The aspccinted equipment consists of waveguides, a micromave
oscillator and superhetercdyne roceiver, and vericus auxiliary sicroweve and
low frequency oircuite.

I need mot point out to you the astrophysical implicatiocns of the ex-
periment, if successful; it would give fairly direct access to the condition
of tho interstellar hydrogen, since by sultatle calibration a direct teapera-

d 1b) It would be interesting slso to study the
roé shift of this lire. As physicists we bave another resson to be interested
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