November 18th, 1950
P.0. Box 4868
Cleveland Park Station
Wasliington, D.C.

Dr. R. 5. Williamson
David Dunlap Observatory
Richmond Hill, Ontario
Canada

Dear Willianson:

i am writing to you in the beliefl that you
may be interested aud, 1f 80, I have confidence that you are
capable of carcying out the nzceexary compuatacions. The
prapbsit;on revdlves around tus nyperfine siructure of
hydrOgcnlnﬂ Consideraiion is v~ing Liven to constructing
radio egquipment to lLook for irie pn2nonencn at 1l420megacyocles.
It i3 ex:s1s, intevssticg inforwation could ne secured about
nagnetvic ti=zlds, line of sigpnt vzloc.ties, et¢. Furthermore,
1f it exiszis as =wu ealegslon line tne ansolute seneitivity of -
the apparatus need not ve neariy 3y reat as i 1t exists as
an avsodorpziun line.

In vh2 reglon of not stars the hycro_en is swurongly
ionized =aad o ragually alling obuci to neulzal state, only
to repeat th: $rogesds wsdn roeeint of ancther oboton. AR
the nydrorea falla o oc to asutrel, & small o orceat, of the
iansg will auop at 9 lavel of aovcual 2lcs wnosiength,  After
a Bhort atay AL this Lavel they 11l fall occd to neutral amd
the by Telease & g amount o7 ilcw earrgy wh.ch shéuld
appear as au ealssion lin +o el gowes wanilitative idea
of the suoject i1t will b2 necessary to kaow ihe numver of
hydrogen atons per ailt volume; how often they cycie between
ionized ana aeulral state; shat oercent 3vo, 2t 3lcm level;
and how long thay stoup ai this level. lhe net emission
radiati.n may then pe cowputed and some fiwure ior surface
brightnesa of tne sky ootlalned at 2ic: wavelength.
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The alternative astion involves a continuun provided by
free~.rece transitions. .adiation is now allowed to flow thm
empty narts of space where the hydrogea is all in the neutral
state. 8ome of the 3lecam eneryy of ’“e continuum is now
extracted by the hydrogen; thereby caisin: xt tolhis legvel
and producing &n apsorption line. To salve this it will Dbe
necessary t0 know the capture arsa oi the hyurogen atom at
3lcm wavelength; the intensity of the continuum; the time
an atom will stay at the 3lcm level and what happens to the
energy upon its release. Off hand it seems that neutral
hydrogen i3 capable of creating an iapenatrable hsz2 in the
sky at 3lem wavelength. This is because 1t would ba fed



from oehind by 3lom energy wihich it would later release in
a random fashion in all directions. Iun wiher words, it
would oe a selective socatterer. If this be tnie, & frequency
of 1430mc would teli where the neutral hydrogen is, and that
is aoout all. Obviously it would be a poor frequsnoy to
oLedrve iAr away objects. “

These remarks apply in like tashion to deuterium, at
a frequency vi 327 mezacycles. ¥hile there is muoch less
deuterium tian hydrogen in spece, the circumsiinces may be
better, so this possibility shmild also be looked into.

If you care o rollow uy tnis matter, I will appreciate
leaniing 97 your findinze s oroer that [ may Torm sone
jud&pﬂent upos the #dvianvil.ty 0. Smburilny wpo: construction
of eguin =2nt. 1f I can be »f auy Zurther 8s-istince pleasge
advise.

SLuceré’v youry,

Jrote Reber
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