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noise as the spot ap proaches tho East 0 1' \Vest limb and this has been 
explained by reflection effects in t he ionosphere. The double and triple 
pul ses forming t he rum hie a re also explained in terms of th e ionosphere. 
A signa l from some d istu rban ce in th e atmos phere is received hy d irect 
t ra nsmissi on to produce the first pul se, while the second pulse is t he 
echo produced by th e su rface of Jupiter . The third component is re­
fleeted from the ionosphere hack to t he surface before roaching tho re­
«oiver on the earth. 

Radar A s lru ~/(} II/.!I 

We nrc not limited to passive recept ion of signuls. Ci reat ad vances were 
mnd o during the Seco nd World War in the detection of a ircraft by mean s 
of rad io echoes, In th e sumo way a high power transmit.tor can be muclo 
to send ou t a seri es of pulses whi ch will he reflecte d off celestial obj ects . 

Meteors nrc t he ncnrost bodi es of int erest in astronomy, for although 
they spend man y yean; circulating bet.ween t he planets , th ey spend t he 
last secon d of their life in th e atmosph ere of the earth a bout GO miles up . 
The meteor particle collides with the a t mospherc at such a high velocity 
that it completely evapora tes, produ cing heat, ligh t, und ionization . 
By stu dying tho echoes from th e colum n of ioniz ation it. is possibl e to 
measu re t he ve loc ity of t he met cor with fai l' preci sion . With th roe 01' 

more rad ar sta t ions OP t: can determine the d irecti on of moti on of th e 
met eor . Velocity and d irection togot.hor define its orb it, or life hist ory , 
and \\'0 can then truce back it" path a mong the plan ets. Radar ob­
servnt ions have shown tha t meteors a re members of th e sola r system 
and do not come from t he space between (.he stars . We now believe 
th a t meteor fra gments a rc shed by a come t, as th e icy nu cleus of t he 
cornet evaporates in t. he hea t from t he sun. 

Farther out from t he ea rt h we come 10 the moon, an d radio echoes 
have been obtained from the moon by many experimen ters. At a d is­
tan cc of 200,000 miles, radar astronomers have to wai t. for a period of 
about. :2 seconds bcl'oro t he echo retu rnS . The echo is subjected to man y 
effects on its journey to and from th e moon and Irom the way it has 
cha nged we ean learn man y interes ti ng things abou t th e atmosphere of 
th e enrt.h and the surf'aco of the moon . TI ll: radio wave forming the ech o 
is formed , of course, from oscillatory electr ic and magneti c fields which 
arc at right angles t o eac h oth er. When tho ulor-t ric field is parallel to t he 
receiving d ipole a maximum signal is produ ced . In t his way t he direction 
of t he field can be det erm ined . It is found that the fi eld is rotated man y 
t.imos as t. he echo pul se t ra vels t.o t he moon and back . :VLost. of th e 
rotati on occurs in th e ionosphere of t he earth, as it is prop ortional to 
the electron density of t he transmittin g medium and the st rengt h of 
the magnetic field of the eart h. This rota tion gives us infor mation about 
the ionos phere a t. great. hoigh ts above t.ho onrt.h 's snrlnco . 
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As the radio pulse is reflected from the surface of the moon the mOUIl­
tain ranges and craters cause interference so that the echo power fiuc­
tuates, This eff(~ct is not unlike the glitter that is seen when light falls 
on a rough, shiny object. There are other things that cause the signal 
to fluctuate more rapidly than the interference from a rough surface, 
but the origin of these rapid variations is at present unknown. 

Hadar astronomy will probably never become as spectacular as radio 
astronomy.\Vith pulse techniques we certainly arc making our firs1 
venture out into space, and the radio pulse can certainly visit and ex­
pion: the moon even if mankind a( present is limited to the earth. 
But we will require tremendously powerful transmitters if we arc to 
bounce an echo ofT our neighboring planets such as Venus and Ma.rs. 
To reach tire nearest star is impossible: even if we did have sufficient 
transmitter power we would have to wait eight whole years for the 
echo to return. The output of the natural transmitters of tire cosmos is 
far greater than any we can make on the earth. Cygnus A for example, 
on the edge of the visible universe, puts out a power which is more than 
a billion billion times greater than our man-made signals. Such con­
siderations help us to realize our insignificant position as earth-hound 
morl.als, and impress upon us the grandeur of the natural universe . 

•
 


