
• The d iurn al Ear th tides-much 
smaller th an the ocean tid es. 

• Th e Ear th 's dyn am ic va ga r ies. Vari ­
ations in th e 14-m on th Chandler wob ble, 
which ma y be related to ear thquake fre­
quency, can be measu red qu ick ly and 
accurately wi th VLB. The Ear th' s ro ta­
tion also speeds up and slows down in 
respon se to a trnosphcric changes , so me 
of whi ch arc Sun-induced. VLB ma y be 
th e key to investi gating ,1 who le new 
class of interactions between th e Earth's 
core, man tle , a tm osphere, and the effects 
of the Sun. 

Differential VLB 
Extremely accu rat e though it may be , 

VLB in terferometry is lim ited by : un­
known, va r iable err ors in phase ca used 
by th e d ifferen t atmospheric and ionos­
pheric layers above the far-sep ara ted 
receiving an tenn as ; and sligh t d ri fts in 
the frequen cies of the loca l timi ng equi p­
men t. These lim itat ion s can be re moved 
in wh at ar e called " d iffe ren tial" meas­
uremen ts. The d ifferen tia l tech niqu e re­
quir es radio so urces w ith small an gular 
separa tio n, so that w ha t th e atmosphere 
and ionosphere do to one signal they als o 
do to th e other. \,y hen di ffere nc es ar e 
tak en between observations of the d iffer­

en t sour ces, th e error s ar e subtracted . 
\,yh ere in space does one find nearby 

rad io sour ces at d ifferen t fr equencies? 
One pla ce is on th e M oon , where astro­
na ut s left behi nd nuclear-p ow ere d ALSEP 
ins tr umen t pa ckages radi at ing at fre­
quencies be twee n 2275 .5 ,1I1d 2279 .5 
M Hz. T eam s of rad io astrono me rs from 
M IT and JP L used NA S A's fa r-flun g 
spacecraft track ing antennas for differ­
en tial VLB mea surem ent s. The relative 
se pa ra tion of the ALSEP's wa s measured 
to with in abou t one met er a t a distance o f 
so me 384,000 k ilometers . Th e same tech­
niq ue wa s used to tra ck th e A po llo- 16 
Lun a r Rover in Apri l 1972, as it thread ed 
it s way amo ng lun ar cra ters . In th is case , 
one radio so urce was in the th e Lunar 
M od ule an d the oth er on the Rove r itself. 

T he Viking 19 75 M ars mi ssion s will 
hopefu lly place tw o orb ite rs around 
M ars and two land ers on its surface, 
each wi th differe n t s igna l sources. D if­
feren tia l VLBI sho uld be useful here in 
makin g precision measu rem ents of thi s 
in tr iguing plane t. 

D ifferential VLB is jus t one prol ifera­
tion of the ba sic VLB conce pt. Another 
is long baseline radar interferomet ry. 
Here, a signal sen t fro m a terrestri al 
transmitter is refle cted fro m the surface 

Most advanced radio telescope. Under 
construction in New Mexico by the Nationa l 
Radio Astronomy Observato ry Is the Very 
Large Array, a 27·telescope interferometer 
in the shape of a Y wit h a 32-k ilometer 
diameter. 

of a plane t or so me o ther den izen of th e 
so lar system. VLB s ta tio ns back on 
Ear th can use th e ech o as th ey would 
radia tion from a quasar or spacecraft 
transmitter. Pre cision to pog ra ph ic maps 
of plan etary surfaces, such as that of 
clo ud-man tled Venus, can be made even 
th ough visual observa tions of the sur ­
face ar e virtuall y impossible. 

L'Envoi 
Crane's " th in squeaks of radio s tatic" 

ar e so useful in our e ffo rts to expl or e 
th e universe that, wh ere na tur e herself 
fai ls to provide sq ueaks, we send out 
our own noisemaker s: spacecraft and 
rada r pu lses. But we can provide them 
with only enoug h energy to reach th e 
o ther plan et s of the so lar sys tem. To 
tune in on th e rest o f th e un iverse, which 
is essen tially all of it, we ca n on ly lis ten 
be tte r- with bigger an tennas or mor e 
se nsi tive det ector s in o the r regions of th e 
spectrum.• 
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