
November 19th, 1950 
P.O. Box 4868 
Oleveland Par~ Station 
Washington, D.C. 

DT. Jest. L. Gr••nat.in 
Mount lillon Oot.rvatory
laOl last Oalifornia Street 
Pasadena 4, Oalifornia 

Dear Jesse: 

I a.m J:T1tio.g to y:;u in the belief that you may 
be interested and, i1 so, 1 have oonfidenoe that you are 
capable of ca rr yi.ng cc t the necessa.ry o~l1putationB. The 
propositloo. rev otve a around the nype r i i ne structure of 
hydro6enl,2. Consideration 10 Dein; given to c~n6truoting 
'radio equ i pmen t to look·fo!' this phenomenon at 1420 mesac¥cles. 
If xa e t.a , re s ng n on d be ae cu redit e ii t e tt i t c r.na.t i coul &b'IlIlt 
magnetic fields, line of ei;~bt ve l or-t t1 e e 1 e' c;. Furthermore, 
1f it., i?"J~stS?f; an eni.a s Lon line t r.e absolule eensitivity of 
t r.e a·p...arn tv F; ne ed not be n eEl. r l y ~c g r eat 11F if i- t exists &s 
an a'.ls,'·r1.ic·TJ Ll ne , 

iii -'~),Lle l't,lc;iur" o, l~()l s'G0r2 ·~L~-J liY'(:T()~.:-Gr. l~i (~,:'I(Jf..gly 

iGn1.2>-:(; :,.,'\; ,:,.ta-duoJ.l:.; '·l:.ll·I,L<. b1:.l,c;' tc r.eu t ra I a t: t e , only 
t o ~e-;.H~a t t,;... ::', r o. e-:f',. iL;, ,J:', ~l'ec '._';' t 01, Il'.' -;'Lfi l'dlO ton. A8 
the hyo rogen ialle lYle/<' to neu t ra L, a t;\,;;~;."d rf.'l:c~nt 01' the 
ions \\i11 stop at Ji Le ve L 0 ...· D,U'.hl.l c, Lc.u \\'av~lt,!lbth~ After 
a s rio r t 8t,:i,y at ti,is . Leve 1 thsy :'a] 1 ui,CA; to neutral and 
t he re by reLe a.se a 81110.11' a..[iIJUD t o{ :Jlcm e r..e l'~;;:y \~L.l. ell should 
appa~.i' aH an ve-m s s t on Lt rie , '.1.0 i;';et aO'nE;; qUElntitative idea. 
of th~ s~oject it will ~e ~8CeSSarj to kno~ the nu~bar of 
hyo ro.jen a t cms Del' un i t v oLu.ne ; h~)w ott.er, they cycle between 
Lon Lzec: arlO neu t ra l. s ca t e ; what ne r ce n t et op at 21cm level; 
and how lon...· tne-.,. at oo at tr 1.9 lave1. '1'L8 .ie t el11i. s s Lcn 
rad i a t r on :na;r th'p-n be~ c0'mpi.lt ed and salle ri .: .... re tor surfaoe 
bri~htnees of the BKy obtained ,t ~lcm wave cn~th. 

The a Lt e runt Lv e action involves a continuum prov1ded by 
free-free transi tiona. Rao La t Lon 1s now allowed to flow thru 
ernDty oart s of t'7)Cl.ce wi.-., l'i: the h rt: :;'02,en 18 8.11 1 n n eut ra'l 
state.- SOllie of the 21cm'energy of the continWIID is now 
extracted by the hydrogen; thereby raising it to this lellel 
and p roduci.ng an absorption line. To solve tnie ~t w111 be 
nece asa ry to xn o.. tha oaptu re a rea of tne hydrogen atoll at 
210m wavelength; the intensity of the oontinuum; the time 
an a.tom w111 stliLyat the 21cm level and what ha.ppens to the 
energy upon its rel~ase. ~ff hand it seems that neutral 
hydrogen is capable of creating an impenat~able haze in the 
sky at" 810m wavelength. This is because it would be fed 



from behind by 21cm energy whlch it would later release in 
a random fashion in all direotions. In other wOrds, 1t 
would be a selective 8catterer. If this be true, a frequenqr 
ot' 14201.10 would tell where the neutral hyd1"ogen 1e, and that 
i8 aU-.Jut all. Ooviou81y it would be. a poor frequenoy to 
observe i"~~r 8.\',1.1y abjdcts. 

Theoe re::.::.r~B ~apply in like fa.shion to deuterium, at 
a rre q ..l'~IlCY -:;;i' 3:>.7 rJl'''g~cycles. While there i8 lJIUch le8s 
oeu te rt um Ynan hydr,:>~:;en in apaoe , the circumstances may be 
better, so t.n i s p08sioility 8hol.116.a,180 be looked into. 

·'If you c a re tv follow tit) tllis .na t t e r , I will a.ppreoiate 
learning of y.ru r findin6~ in order t aa t I ma.y r o rm 80me 
judge;nant,;w'J[.i,r,e adv i saorIi ty of i:' {]b;:J.r~inf;; upon construction 
of e qui pment . ;:1' J: C:1n be of ['iJ~Y l'uZ'tli~I' as e i s tance please 
advise. 

1.	 lITho HTPe-rfintl s t ruc ture ,yi' .vtont c Hyetcoc.r,en and Peuteriu" 
~y\Jafc:. Nelson & Raoi, Phys. tbv. J 16th .June 194'1, 
Vol 71, no 13, pp 911-915. 

2.	 3~.l.;k:', tit:'a arui autl, )~'8; Phyt:t. ft8V., Ls t i~.)ril 1948. Vol 73 
no i, po 718-728. 

P. s. l' 1~C'.8<~ ;4Ct>:-pli :nyt9.r~y· a.c~nu'i!le':L;ement or your letter 
of July 'ltil about p oLn t e ou rce a arid til; V'~ ~il;l.ollity of same. 
~ie fish'Jc; a rounc a. ui<~ ].'0.(' t.he cr.e s J.)U '.C:. ~Dt but were 
unauke 'to I'ina anything at a frequency or l:Jlnc. While the 
po i a t aource e o ; C"ci;);:a'ie.~ ,l;~q.l~:3tl.OH;1l.).lf e x i at the 

'. v a r i a o.iLkty is pure Ly Lnag-llidry. It i 8 d e t LnLLely introduced 
bf tile ionosphere ana 11..; ;;;. z'unc t i on o t a, t;tl.:)h~ lot of things 
lihlO!l arc HOW be.i.i~~ s t uc Led , One 01 '.ilt' mai n tlliLgs is the 
type of receiv~r the observer uses. If he uee~ w1de band 
Widths (Cornell people are addict~d to auch) h~ gets a lot. 
Narrow band widths 1'31iminate the phe no nencn, F'roin the point 
of view of an astronomer, I'd forget tUd whole busine.a. 

G.R. 


