
around the planet , is app arently generated 
by a powerful rad iati on belt simil ar to 
the Van Allen radiat ion belt that sur­
rounds the earth. Other Jovian radio 
waves seem to be genera ted by gigantic 
thu nd erst orms . 

But th e plane ts are not the main con­
cern o i radi o as t ronomers. who tend to 
think of th em 'merely as dist ant parade 
grounds fo r spa ce cade ts . Ev en th e sun, 
whi ch sends out rich chords of radi o 
wav es . is not a chie f a t t raction. The as­
tronomers' keenest in te res t is iocused on 
much more distant spa ce, fr om which the 
waves br ing news of strange occurrences. 
The th ird st ronges t single source in the 
sky is a fam ou s ast rono mical object , the 
Crab Nebula . the turbulent , gaseous 
wreck o i a sta r th at turned int o a supe r­
nova and blew itself to shreds on July If , 

10 54 A.D .-an event that was duly re­
cord ed by Chinese astronomers. Aiter 90 8 
yea rs. the Crab's gases are still churning 
violently, and as the electrons that th ey 
contain move through ma gnetic fields, 
th ey sti ll send out a vast amount of 
radi o energy. 

Radio Galaxy. The strongest "radio 
sta r" in the sky had the astronome rs baf­
fled for man y year s. Its powerful wav es 
came from a patch of sky in the const el­
lation Cygnus . and optical ast ronomers 
could find nothing th ere. At last th e Pal o­
rnar tel escope. guided by a new and ex­
tr emely accurate rad io fix, photographed 
an ext raordin ary scene tha t looked like a 
colli sion of tw o eno rmo us galaxies 500 
milli on light -year s away . Galaxy colli­
sions are po ssible , though unlik ely, and 
t hev might emit radi o wave s becau se of 
churning gases be tween th eir hundreds of 
billions 'of st ar s. 

But mo st radio astronomers no long er 
think th at such a colli sion can properly 
explain th e stupen dou s radio energy that 
st ream s out of Cygnus A. For one th ing, 
the energy does not come from the cen­
tr al part th at is optically visible. Strange ­
ly . it com es from two spots on opposit e 
sides of the cente r. The skv is full of 
th ese dou ble radi o sour ces . -One th eor y 
holds that they a re galax ies th at have ex­
plod ed . Electrons released in the exp lo­
sions may hav e been steered by magnetism 
and finally gathered at spot s fa r awa y 
from th e cen tral wre cka ge. A vast ca tas­
trophe of thi s sort might well be a normal 
stage in th e long life of a galaxy. Perh ap s 
man's own Milk y Way galaxy will end in 
thi s manner. it s st ar s po pping like fire­
cracke rs and its death cry sounding in 
radio waves ac ross th e un iver se. . 

Radio astronomers a re willing to ad­
van ce such gaudy th eories . but only as 
conj ectur e. They cannot be sure abo ut 
anyt hing; the sky is lao iull oi my steries 
tha t they can no t begin to explain . A 
st rong radi o sourc e th at has been labeled 
).l Si . now proves to be a galaxy th at can 
be pho tographed in visibl e light. It has a 
stra nge jet of glowing materi al th at ex­
tend s from one side and rea ches manv 
thousand light -year s bey ond its norm;[ 
circum ference. D oes thi s jet hav e some­
thin g to do with the galaxy 's radio waves? 
It proba bly does. say the ra dio astron­
ome rs , but the y do not know why. 
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Another excit ing mystery results from 
the recent discovery that ma gnetic fields 
a re com mon in space, perhaps even in the 
empty reaches bet ween the galaxies . Ra­
dio wav es reveal th e fields an d measur e 
their st rength, but no one kn ows the ori­
gin of thi s myst eri ous force. Apparently 
it is an important feature of the univ erse. 
and may affect its behavior in many di f­
ierent way s. 

Loud Stars. Most true st ar s in the 
Milky Wa y galaxy ma int ain fair radi o 
silence. but a few of them transmit pow­
erful radio wav es that have th e astron­
ome rs baffled. About hal f a dozen radi o 
sta rs have been iden tified opt ically , and 
the y prove to emi t peculi ar asso r tmen ts 
of visibl e light. Astrophysicist s a re bu sily 
study ing these spectra , hoping to find 
some connection betw een them and the 
stars ' radio loudness. 

Radio astronomers arc part icularl y in.. 
trigued by the special wave s given off by 
cold hydrogen floating betw een the sta rs. 
These waves are a little longer than 21 cm . 
long when they leav e the hydrogen cloud 
whe re they a re gener at ed. If they are 
slightly sho rter than that when the y a re 
meas ur ed by an earthly radio telescope. 
this means that the hydrogen cloud mu st 
be moving rapidly toward the earth. If 
the wave s are longer, the cloud is moving 
away. So the z r-cm. waves provide a 
han dy tool for measuring th e speed of the 
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hydrogen cloud s tha t for m an important 
par t of the Milky Wa y galaxy. Som e of 
the cloud s are mov ing close to th e galac ­
tic nucleus. which looks in optical tel e­
scopes like a close-pa cked. fea tureless ma ss 
of glowin g sta rs . But the zr- cm, wav es 
reach deep into this ste lla r fog. They 
report th at va st st ream s of hydrogen are 
flowing out of th e nucleus. and none are 
st reaming back. Wh er e does the hydro­
gen com e from ? One th eor y holds that it 
colle cts from the thin halo that surr ounds 
th e galaxy . Another sugges ts that it is 
tr an sformed out of some unobs erved and 
heretofore unimagined sta te of matter. 

Life in the Universe. The bold radi o 
ast ronome rs a re read y to ta ckle anything, 
ev en th e ancient pro ble m of alien life in 
th e universe. Most as t ronomers agree 
that th e Milk y Way galaxy has milli ons 
of sta rs with planets capa ble of support ing 
ea r th-sty le li fe. Few if any of them be­
lieve that human space voya gers can 
ever cover the enormous distances tha t 
separa te the sta rs . But radio wave s cover 
tha t range alrea dy, and perhaps som e 
not -ta o-dist ant stella r system, which in­
cludes a planet th at has developed a high 
civili zation . is even now sendin g radi o 
messages in th e hope that someone will 
hear th em. Radi o as t ronomers a t Gr een 
Bank have done a little list ening for such 
message s. They have heard nothing me an­
ingiul , but the y hope to try again. 

Few my steries seem beyond the soaring 
ambition of radio astronomers. In th e 
past, most cosmographical theories wer e 
concocte d by mathema ticians si tt ing in 
quiet rooms and st ruggling with stream s 
of abs trac tions. They were sa fe from ex­
perimenta l check because opti cal tele­
scopes could not see far enough into th e 
depths of the univ erse. But radi o tele­
scopes are keener-sighted. They have lo­
cated radio-galaxie s that seem to be 7 
billion light-years away. And their eye­
sight is bo und to improve. 

Since radio waves travel at the same 
speed as light, when radi o telescope s peer 
deep int o spa ce , they al so look int o the 
fa r-distant past. Galaxie s 'l billion light­
years away are stud ied on ea rth ju st as 
they wer e i billion years ago, before the 
earth was born. Little is known thus far 
about thes e ancient galaxies th at have 
been fossilized by time and distance. Per­
haps when more is known, man will get 
some idea of what th e young univers e was 
like and when it was born . Or , perhaps, 
when the radi o astronom ers have im­
proved th eir skill, they will pr ove that the 
uni verse is et ern al-that it was never 
young , and will never grow olel. 
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