
Radio Astronomy conti nued 

may 1)(' opposite to each other. 
\\ ·ltf'n thf' l'1t-d l'on flip " O\'PI' from 
OI H' posi tion to the o t her, a t in v 
pnl"f' of rudio l' 1I('rg~ ' is emitted at a 
wn ve leng th thu I., Van d e H ulst r-a1­
«u la torl shoul d he a bo ut 2 1 ('enti­
me ters, corrr-spourlirur to a Ire­
qUC'IIl'~ ' of 1,-120 Itlpgaeyek" . 

The tnta l amount of 21 -('ellti­
nu-tr-r radiation rl'aehing the enrth 
Iro m a ll t he in terste llur hydroger . 
in t.h « unive rse is fa n tn;; t.ien lly s ma ll 
-- 110 ruo ro t ha n two 0 1' th ree wa t.ts . 
The firs t reco rd o f thi s fain t e m is­
sion fro m "pael' wus obtu in.«l at 
Harvard ill [() ;; 1 h.I' a young g ra d u­
a te student, Harold 1. Ewcn. uurl 
his p ro fessor. Edward .\ 1. Purl'('II. 
C o n firma t ion of t.lt« discovery cu m o 
from Li-idcn nnrl Austra lin . 

Going or coming? 

T he :1 h ilit.« to dl'(,('c t. colrl ml'l'fic,d 
h.nlrogell wheu-vt-r it mn v O( '('UI' ill 
t he IIl1il'I'I'''C' hus I>l'CII a t remendous 
adl'a ll(·I'. ::-:i n( ' (~ the "old-hydrogen 
radiation is u lwa v» " mi tted at. a 
r-oust.uit Ireq ucncv . 1 , ~2() lIll'ga­
(·.\"l'II'''. radio nst ronomers (':tIl tell 
\\ hct.lu-r s u hs tu n ti ul musses of it an' 
in re -lnt ive mo tion wit.h n':;pp"t to 
t he eu rt.h . If muv ing t.ow urd us, the 
h .\'(l l'ugell ' ~ oln« r l'l:d fl'l'lj lll' IlC.I· is 
hi glll'r than 1.,I:!O nwg'ac',\'(' !l's : if 
inu 'i ng a 'uy . i , obsr-rvc-d 1'.­
q Ul'nc'y i" "hift ('d IO\\"l '!".TI ll' 1· l'l c )(' it , ~ · 

is proport.ionnl to the mngn itud« of 

t hl' "h ill , 
\Y ith thi ~ ha" ie rliscovl'l'.I' rad io 

:u'truIlOIll" I'S hn I' l' l1lad e the foll ow ­
ing- tnnj or filldillg-~: 

~ A"tI'OllnIll('r S nt the rnil'l'l's ity of 
Lpid en 1I ~l'd it to (ktl'r minl' tl ll~ 

s t.n ll: tUl"(· uf Oll l' Ga la xy , T he ck­
jp rm ina t.ion i" possihle !w ca usc' th e 
a n lls of thl' Ga lnxy cuntai n u p to 
100 a toms of hydrog-cu IWI' eu hic 
C' (~utim l' Il 'I', ('o lu pa re t! t,o t.he O I 'C~ I'­

a ll d ('u " it,y iu t.!w Gala xy uf !e:,:s 
t.ha ll o n(' at.olll lw r l 'l'. 8 illf'p the 
l;alax.I· is nlse) rl'I'o!l' inl!;-mlll'h lik( ' 
('('cam "wirliug in n ellp of c'otree 
thnl, hn" uCl'n st irred - thl' arm" 
shu ll' d iII('I'l'u t I'd a t i\'l~ \'pluei t ie" 
Il'ith I'('"p et'!, t o the l'n l't h . 
~ Ha r l'ard in v('"tigat.ors hn H' used 
21-c l'n t illlet e l raditlti ou to "uh:; tn n­
tia tt~ the hypo the " i ~ t hat cl ustprs of 

new "tars a n~ hei ng "o n t in uo us ly 
funned fru m vast c'oueentrntions uf 
hyclr ogl'u and dust. 
~ At thc :\a vnl TIesear"h Labora­
t or y , A. E . Lill!'y (now nt Yale) 
nud E . F . :'IeClain were tlw fil'Rt 
to u",e t he ~lt i jt in the hydrog en linl' 
to c'on fil'lIt t Ilt' h igh re ep;;sioll :d I'C­
Ilwit.ie:; of di stant, l!;a laxics , They 
OhSC I'\'I,d t he {·qui\·:i1ent o f a " red 
:;hift," in t he ra d io pm i"",ion fro ltl 
ti ll' ( 'o lli d in~ ).!;a lax ies in Cygnlls A . 

A t C ,I 'g nll'" .\ '", d i"t aI1I'c' of 270 
mill ion llgh t- vr-urs tho rudin tiou 
d il'(,t'!l y r- mittorl b .l· intcrs tol lur hv­
d l'ogl'll is too wr-a k k> bc' d('tpdl ·(l. 
Bu t Li lley aru l :'I eC la ill figu red t ha t 
t ilt, int ense mrlio waves gelll'rntt'd 
hy tho co llision would p rohu hl ~ ' 

h ave to pa ", .~ t hl'o ul!;h a l a q~1' vol unu­
of i n t crs tul lu r hv d ro uc n 1()('a t.Pd 
with in thc t.wo gal:lxi e:; 1)('1'0 1'(' hl' ­
ginn ing t hei r long jourtu-y to C'al'tli. 
T h is eold hyd l'o).!;ell would hnve ti ll' 
.i hi li t v to a l~~o l'h rad io W:II'():; of tilt , 
f l'eq lle lle~ ' it would normall y «mit -> 

i.e., wu VI'S of 1,-120 nl l'gac'.I'l '!I'''. The 
radi o wnves ol' il!;inat illg in Cy ).!; n ns 
A sho uk ] t.lu-ref'orc he d f'fie i('nt in 
\\'al'e" of 1,,1 20 lIIega ey,",I's. Th i-, 
is pn'l.'isp!y what Li ll ey a III I :'[ (·('Iain 
Iound-e-vxccp t. tluit th e " nick " in 
th o Cvg n us . '~ s pec t ru m OC'( ' lllTl'd 
not a t 1..120 m l'ga ,,~ '('l (~ :; hilt S1 
Illpgae,\'(,lc's lower ill Irequ encv. ill­
di('atin~ thn t Cvgu u» .\ is n '('C'dill~ 

from th e earth at a veloc ity "I' 
"OllW 10,000 m iles pe r 8(·('ull d. T his 
co nforms ( ' 108d~' with ti ll' vr -Ior-i t.v 
c'ale-ulnted [rom the n'd sh ift. ill th e 
v isible spc .-t.rur u . 
~ At . Hu rvu rd , Da vid S. Hl'l's,·II('n 
( now a t the :\ational Had io .\,,­

tronruuy Ohserva to rv) wus "uh"l'­
quen t ly uble to find h .\'( lrng-c 'Il -lilll ~ 

" n 'd shifts ' direct.lv, ruther thun 
hv evid ence of a bsorp t.iou. TIIl ~ 

~ rl'a -st " red shift " he n 'c'on lt'd 
II' : ro rn til( ' o rouu Po I'e: j" l II . c' l' 
of gu lnxir-s. ::10 1)('1' (·enl. 11101'1' d isl a ut , 
t ha n C vg uus A . H is mousu n -mo ut s 
8ho w tha t t.ho «lus ter. l'o nsi",ti llg 

of so me ·100 galaxie ' in ('10"'(' a" ­
"'o('ia tio ll, is fl ~ 'illg away fro m ('arth 
a t a 8pl'c'd uf a bou t 1:3,000 lllilc's 
p(' r ~l'C O nfl. 

How big a dish? 

:'[o"t, of the pasy :ltlnlll('e" in 
ra d io a,'t.rono my appl'ar t o ha l'() 
heen lll:lIlc . T ile IIPxt ma jc)r ad­
\'anc'es will I'l'q ll irc I'adi o td c,s('olw" 
h igg l'r and mon' ('os t ly than a n ~ ' .I'd , 
opera t.ill.!!; . T Ill' 2 iiO-fuo t C' 1' a ' .Jodn'lI 
Bnn k i" the fi1'4 of the fll'\\ ' hn't'l!. 
,\u",t.ralia has plans for a "illlilar 
ill"trUtneut ., and Ru ~sia ha s CJllt' or 
t.WO Ia l'g; e ~ ill8tru ment" of a di tl'c'n 'llt. 
;;t.yl,' . In t hc, G.S., Han'an 1'" (iO­
fuo tc l' was t.he biggl'st Ullt il Ihe 
I'l'eell t ('o mpll'tio n of an S-I-foo kl' 

by t.hl' :--':11':1 1 TIp"c:lr l'h Labu ra to l'Y· 
The O lticc of :\a va I TIe"l' :lr d l 

ha :; heen su p po r t ing work a t, the 

:\' a ntl TIl':;l'a reh La bOl'a1.01'.1' undc'r 
Edward i\I eClain, nt t.he enil' l'I'"it.y 
of :'Iiehigan ullder Fred T . Had­
do('k Jr ., a lld at Ca l T l'eh uudl'r 
,Joh n Bolt.oll, The :\n t iolla ! S( ' i(, n l '( ~ 

Fou llda t io n, \\'hi ch is SlIp por t.in )!; 
ra d io a s t ro nom y a t, Harnm l, Oh io 
Sta te, a nd th e U nivers ity of Fl orida , 
has a ppropria ted S.') m ill ion to h u ild 

con lin/H'd 011 flay" I Ii/) 


