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Dr. R. !. ~1111amson 
David Dunlap Ooaervatory 
Riohmond Hill, Ontario 
oanada 

Dear Wl111a,nson: 

J. aID wri "&i.u~ to you in the be lief that you 
may be lilte rested R,Jld ,i£ 80, I ha va confidence that you are 
capable ,?.f carry i :16 ou t tlii3 lJ:::ceE;::(3.l'y c cmput a ci ons , The 
pr':Jp6si t r on re-vml vee a ro ur.d til':: Lyperfln8 at ruc t u ce or 
hydro6enl.~3. Con sLderat i ori ,Ls O:'Ul,; ~ivt::n to aonatruoti.ng 
rad i 0 equ .i p.nen t to Look f or t r.a s iJn~flo·neno[". at 142Umegaoyolea. 
It is ex i s.t.s , tn t e re s t Lng iC1 t o rua t Lon courc oe secured about 
'll&6uetic Il.~l(~BJ 11;.8 of oi,J.,HL ve Lo c , ties, e t c . f'urtherrnore, 
if' it e x i « L8 :'lS':..n e;'JiB~).i. on 11.pp. t ne at.s oLu t.e serie i tivi ty of ,. , 
t rie s,\JparaLI.... a n e au notal:: nCal~~l'f i"Jt) .rrea t as ),1 it exists &s 
an ab88rp~i~n line. 

In ;,h'2 re~;ion of .vot stars t.ile hy.~J»,:;dn i8 wLcongly 
Lon Lzed ,:..,U ~~:3.diJ.<'llli fall.i.ni~ b:LC~ t(~ n~\(0~:al s t n.t.e , only 
to .repeat tL'; ';;T'oc:e,~s ',,,}:In rc ce i ot 01 a.ic t ne r ~)l:ot\m. AD 
the fl]d rO,:;(~n fa1 Lr: ,J C,,: t o .V:U t rpl ~ II Rina12 ';)" r cent of the 
Lon s ~,-.-Lll ~~i',f)~.: n.t <"" l;~\!·e1. of ~tl)O!.lt ~~lc;:!!·F·n.·: -J(~rgth. Af~ter 

a,' ah o r t ',,·tri'" p t: t",; .': 1 ;"1,'1 tl'1",r<,:;1 i't,,71 ·'·c,,· to n eu t ra'l a-A.... "IV j .. ) "<1, __ ......~' _' .......- _ ~., ~.&._ '_._ ..... '--',~..... _-,\.. • ~ ....,..L~ J,;&,J
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appeae as all di(1i8'.~i·JIl line. ~:; Le~ "v,r.t;;;Ub.nL.d,ai-i.ve idea 
of the suoj eot',_ t Yi i.. 1J. Ll': ILt';cessa;ry t;) k ilt')',"/ the Humbe r of 
hydrogen a t o.ns pe r :.11: t voLu.ae ; tl,}\"1 ,)i'tCll tlley cyc".Lebetween 
Loua aed anc j18ut::a.l i3t.at"~; wna t. pe r ce n t ;en,),' i'.t ~nCitl level; 
and how lun,~ til~;V s t op at t h i s levo1. l'he net em.t as t on 
radiat.i.,·n mhY tnell oe c o.npu t ed and P(M6 fi~sure to r eu rraee 
bl'1ghtncs8 of t ne sky c o ta i ned a.. t ;':(i..~ , I'; ave l~llgth. 

Tha a LtE: ruat i ve rl.,;tion involves a contmuun provided by 
f rea-.:.:rce tTi:uu,l tlonH. .cad i a t ; on is now allowed to flQW thm 
empty parts of SpR,Ce Where the hydr0c;cIl is all in, the" neut.ral 
state. Some of the 21cm euer~y af ~1~ c~ntlnlllim is now 
extracted by the nyo rogen ; t.ne re oy .1'aisit'l:: It Lothia 1:::'181 
and produolng an aoso~)ti.on line. 10 9alve thi~ it will be 
necessa.ry to know the cap tu re a rea of t r,e nyc regen atom at 
210m wavelength; the intensity of the continuum; the time 
an atom w1l1 stay at the 210m level and what happens to the 
energy UpOil its release. Off hand it seems that neutral 
hydrogen is capable of c reat i ng an :Lmpenatrable hs.ze in the 
sky at 21em wavelength. This is beCau8e it w~uld b~ fed 



from aehind by 210m energy which it would later releaee in 
a random fashion ill all directions. J:n ,,;ther words, 1t 
would 'oc a selective 8oatterer. If tti1s be true. 'a frequency 
of 1420mo would tell where the neutral hydrogen le.and that 
1s about all. Obviously it would baa p~or fr~qu~noy to 
observe far away ODjects.' 

I 

'l'hese re marke apply in like faehion to douterium, at 
a frequency o f 327 ::If:q<,<.cycles. ~fhile there is much less 
deuterium than hydrogen in apace , the ca rcumsvaace e may be 
be tte r t 80 thi s nossi bill ty shntild a180 be lo,:)l(ed into. 

If y c»: c:a;:'eto 10110'1",' u-.) t ru s matter, r will ap:;:>reClate 
laalU-ung ,;>1' your finoln;;p i n Or(Y~L t ha.t ~ m~y "or.a so.ae 
jUd_~,nent UD:l;, th'~ ~dVl;3:,uiL,t,y 0, s'nb~~l"~H~b UpCXl conetruot1on 
of equl~; "'~'tt. Lf I can be ::>f auy ru r t r.er 3il3",iRt,mce please 
advise. 

Gno t e H.e llt: r 
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