November 19th, 1350
P.0. Box 4868
Cleveland Parx Station
Washington, D.C.

I'r. Jesse L. Greensteln
Mount Wilson Qoservatory
1301 East California Street
Pasadena 4, California

Dear Jésae;

I sm writiag to ycu in the belief that you may
be intercsted and, it so, 1 have confidence that you are
capable of carrying cut the necessary cocmputations. The
proposition revolves around the hyperiine structure of
nydrogenli@, Consideration ie peing given to constructing
radic equipment to look -for this phenomencn &t 1430 meglcycles.
If 1t exiets, i/ teresting intorration could be e2cured abugt
magnetic fields, line of si- ht velocltiee, € ¢c. Furthermore,
if it exists 2u an exzission line the 2bsclue sensitivity of
the apvaratve nesd not be nearly ec great ae it it exlsts as
an aoscrriicon line.

Liv wue reglon 00 Lol gwears Sle bycroren 10 < irengly
lonizaa and cuadually allin:, bach v reutral st le, only
te repedat Uiz Uooere 04 PECwa L OY NOLLET rhotOon. AS
the hycdrogen I&lls ouck 10 neutral, a wvaunll prroent of the
ions will stop at & level ou aboul olem wavelengtn., After
a short stay at this ievel thsy rall vacx 1o neutral and
thereby veleass & smdll awount of 3lem enerzy which should
Bppear as an-2w@i8eion line. 10 gwet BOne quantitative idea
of tiac swdject it will oe necessary to kuow {the numocer of
hydro.en 2ioms per urit voluwme; huw ofter they cycle between
ionized and neutral siats; what perceat stop at 2lcm level;
end how long they atop at tiis laval. ‘Ire 1et emicssion
radiation may then be computed and so4¢ ri.re for surfaoce
briglitness 0if the aky obtained "t Zlcw wave cnith,

The alternative action involves a continuum provided by
free-frce traneitionsd. Radiation 18 now allowed to #low thm
empty varts of wpace whoie the hyarozer is all io neutrsl
state. Some of the Zlem energy of the continuwem is now
extracted by the Liyérogen; thereby raising it to this level
and producing an absorption line. To solve tnis it will be
necessary t0 «now th2 ocapture area of tae hydrogen atom at
3lem wavelsngth; the intensity of the continuum; the time
an atom will stay at the 2lcm level and what happens to the
énergy upon its releasse. Off hand it seems that neutral
hydrogen is capable of creating an impenatrable haze in the
sky at 3lom wavelength. This is because it would be fed
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from behind ty 2lcm energy which it would later release in

a random fashion in &1l directions. In other words, it
would be a eelective scatterer. If this be true, a frequenoy
0f 1420mc would tell where the neutral hydrogen is, and that
is apout all. Qoviously it would be a poor frequenocy to
observe far away abjects.

ihese reanris’apply in like fashion to deuterium, at
a frequency o1 E27 mgacycles, YWhile there is much less
dsuterium tnan hydrozen in space, the circumetances may be
better, so tiis nossivility shoula-also ve looked into.

“If you care to follow up this wmatter, I will appreciate
learniag of ygur f;ndinga in order L‘nat 1 may form asome
JUOgLJuﬂa ansr. advisaonility of eabar«ing upon construction
of =2quipment. ° I can be of any lurtlier areistance please
advise.

ha
I

£
i

Jinge rcely yours,

w2ahe TLapRr

Y. "The Hyperfine Structure of stonle Hyarogen and Deuterium®

Ly Jafe, Nelson & Rabi, Ph]ﬂ- Hav., 15%h June 198947,
Vol 71, no 12, »p 914-915

2. Szue (itle anc ayll 8, Thye. nev., lst soril 18948, Vol 73
nag 1’7, Pn ?18—??80

P.8. Please acca2pt oy Varly acknowledgemeat of your letter
of July 7tn about point sources =nd thi: vrrizoility of same.
e Iishe¢ around R vil for the Coues you oo 20t but weye

navle o Ifing anyt“.nb at a ireguency of 1.0m¢. While the
poiat sgources o raclo waves anaqadslionaviy exist the

.variaoility ie purely imagiuary. It ie definilely introduced
by tuwe ionospuere ana is a fuaction ot a wiole lot of things

which are uow beiny stuvied. One o1 Lie main things is the
type of receiver the observer uses. If he uses wide band
widths (Cornell people are addict2d to such) h2 gets & log.
Narrow band widths eliminate the phenomenocu. From the point
of view of an astronomer, I'd forget tne whole business,

G.R.



