


Flying through sp.tn~, hundred> or 

kilometre> obnve us, is .tn eight 
metre, go lden 'fi,h-nc t ', >prcad 

w1tk· 10 collect its catdl. llur its luul will 
not be Pisces, tht heavenly li>h, or 
C:uu:er, the cckst:ial cr,tb: i1 "ill he b lack 

holes in !In: lu~.ms of dbum galaxic~. 

The •fish· nct', the first space radto 

telescope, w"' bunched hy Japan's >Cict1· 
t:ific span· .tg<:ncv, ISAS, on Fcbn•ary 12, 
1997. 11 is the ccntrcpicn: of a project 
which involve$ 19 countries and has wken 
I 0 ycan. to reach fruition. 

)m1 bcfnrc 1hc rclcscopc's launch, 
CSI RO's Dr D:wc ]atlltccy, eo-chairman 
nf the project'~ mtcrnational science 

council , ",,. asked abom the comingcncv 
plans if it t3ilcd. 'I've put I 0 vcars of my 

life till<> this,' he said . 'F.1ilnrc is not 

something \\l. c.1n t.:tnllcmpl.ltc!' 
Fortunately he didn't luvc w wnrrv. 

The !lunch, from the island of Kyushu, 
was na.wlcss. In 3 men: MX IHinutcs th( 

ne\\ ~I-V rocker, lrJiling a line of 1\.tme, 
ferried rhe 830- kilugram oatcllitc up 
through rbc clouds, dull n range .md Olll 

ofsi~tln. 

Once in orbit tlte smdlite sprc.td wide 
tts sol:tr panels, tts only sourc•· of energy 

for 1 he re~t of its life. When thc>c die, 
after years of r.llliatlon damage from the 
S1111, the satellite will f., IJ silent. 

Second to emerge was the co­
mmumcanons thsh, which dmilully made 
cunrac[ wlrh anxinus w::ttt..:hcr:-. on the 

ground. Next came the m'tsts and 
su bn:ncctor, cxn·ndi ng I ike insect 

antennae . And tinall)' , the main rdlccting 
surface, lik.- a gi.t nt golden nowcr 
blooming. 

I 11 fuct there was a slight hitch . On the 

llrst attempt one nf 1 he six a rms that 
undcrput the telescope dish'~ >truetu rc 

wouldn't extend 10 its full length. But a 

day later. it worked . At this point, says 
)aunccy, who was 01 the latmch sire, 'the 
smiles were almost as brnad as the 

tckscor•: itsclr . 
Astronomer> first rested the concept 

of a space .1 ra<lio tclc.<wpc in 1986, wi th 
a satellite on lnan li-om NASA. The rests 
were >uccc>sntl. and so they pu>hcd 10 get 
a purpose-built dish inro spJcc . The 
Japanese satcltitc i< the firM 'ut.:h dish to 

be bunched. 
Becau;c it '"c' a tcdmiquc c:tllcd 

VI.BI, 1hc satellite was originally gomg to 

be called V$()-Vl.S l Space Qb,ervaL<ll')'. 

But this wa~ qukkly dung~d ro V1.13l 

Spa'c Obscrvarory l'rogammc: VSOI' 

br.mdy "''" :t f.wuurit~ drink of J\l.t.<.tld 
Morin1oro, J JnpancM· .1strunnmcr '' ho 
pl;~vcd .1 hig p.tn in getting rh~ projc" 

under"'·')'· 

Is bigge r be tte r? 

The radio rclcscope swoops around the 

Earrh once C\ cry •ix hour- and 20 
minutes, in a long, elliptical path, its 

di,t.mcc from Eartlt r.utgi11g between 575 

and 22 000 km. 

Unlike the larger Hubblc Space 

Telescope, the space radio telc"·upc it." 
to work with its friends - c.trrh bound 

rcles.:op~s spre:td nrnuml tht· world - w 
make pictures of dislanT gal.nics . 

Together they arc S~l I<> our· Hubblc 
Hubblc, forming radio images up ro a 

thou<and time~ liut·r rhan Hubhle can 
produce. Tlus nun o r nmadc is per!( >rmcd 

through a technique .:al lctl Vcrl' Lo ng 
llasclinc lmcrfcromctry (VI Bl). 

VLBI i.< the astronomers' cunning Wa\' 

of overcoming the limitJtions of !heir 
equipment. Modern r.Hiio tclc~copc' arc 
used mamly to make ptcrurcs of the sky; 
pictures like photogr.~ph,, but made frnon 



r.Hho W,I\'C.' ill'te.td uf light. Th<· rc,ulu ­

oon (or sharpness) of the piCtu re depend< 

on the 'it.c of the telescope: the b igger 

)'OUr d1<h, rhe mor<' dctatl you can sec 
l!ur I here b .1 practical I unit tn how 

big.\ single tdcs.:opc dish ca11 be m.tdc. If 

you w .1111 to poi 111 .111 11\'ef 1 he <kv, I 00 
llll·tn:s ~lCr<)S.S IS .tbuut .t~ b1g .1s )OU can 

go. To make .t bigger, '1·inu.tl' tclc<copc. 

~L'IIrunumcr~ 111akc separate dashes an Like 
fragment' of one big <l i, h, 1.1king the 
signals from each dish and combining 

them with .t hit uftn.ulu.:m.llical m:tgic. 

l'or rhc wMwt to work, .111 rhc tdi·­
''OJl'CS must ob<cf\'c the same piece of sky 
:11 the same time. I t's no1 a perfect 
su lhtilutc lt>r J ,inglc, gi.llll dish, but it 

works well, bcc:m~c, as the (~.nrth narns, 
more parches arc w1cred un the surlacc 

of the inuginary dish. This technique, 

.:JII<·d illlafcrometry. hcs behind the 
wmld's mmr ad1anccd .trra)S of radio 

tclt"copc., induding C~ lRO'> Australi.t 

l'ckscope Compact Array. 
Ova shun di<t.IIKe<, linkmg the 

dishes is easy: all the sign.tls ar~ run down 

\\'trc" ur up11c.:~tl lihrc~ to a t:cntr.d 
loca unn llnt Ol'er more than ~ few 

kilometres, this i><•com~$ impr.Ktkal. For 

\ cry Long H.t>elin~ Interferometry 

(basdinc' .trc rhc d istance' between the 
rcbcopcs), the data c.Kh rdc.copc rakes 
:arc rcrnnkd un t..tpc~ .tlon~ with high· 
prcci>ton t11nc "b'llal,. The t.1pc• .m; th~n 

brought to otiC location .tnd processed 

together Ill .1 ~pcci~tl -pul'po:-,c computer 

called .1 corrclawr. 

While stmpk in principle. in pranicc 

much can ~" Wrtlll!(. VLIH cxpcrintcnts 

typica lly involve m"n)' institutions and 

VSCIP radio 
rclescope 

The VSOP satellite unfolding In the workshop. Helium balloons are used to hold up paru of the 

satellite which In space will be free·floatlng. 

tdcscnpe~, and do/.ell' of people The) 
take a long lttne In arra11gc all the: 

tclescopcs must warch the sky at the >ame 

rune - a while to c.ury our., .t while to 

proccs' the d at.t, thc11 the usuallnng time 

ro interpret and rcporr the rc.suJr,. 

An untangled web 

Like the mirror of an optkal rclcscopc, 

the ~11rfacc: of,, totdio telescope has ru b<" 
smoorh and the proper shape for re · 

Signals hom the space telescope and 
the telescopes on Earth are combined 
to make a picture of the galaxy 

r J .. ) 

VSOP Space 
Radio Astronomy 

tlcctmg. Lump< ~nd humps ue no good. 
R.tlho rclcscopes on the !'round arc h.trd, 

\Oiid thinp.;., p.tr.thnl." n l' metal plate- ur 

mesh p.mcl• held 111 pl.tce b)' rib; and 
tru"c' Bur .1 hcJvy <rrucrure like thi> 
costs a lot to send into spa~c. 

!'or the VSOP '>tcllitc , rhe /.tpancsc 
dr~tgncd an clcg.mt s trunurc ot golden 

mesh - gold·..:oarcd molvbdctlum wire -

that w ~ radw wave looks hkc a solid 

'urlacc. To work wc:ll , rhc 'urlilcc mu'' 

difli:r from J pcrtcc1 par.tbolte M>rl:tcc b1· 

lcs' than 0 .6 111111 at anr point. The mesh 
surf:tcc ts supported bv a wc:b ol Kevl.1r 

wire . whkh In turn i~ tied at 111Jn)' point' 
tn n second wc:b tru~sed w SIX r.ldtal 

·arms' ''rt:tehcd 11111 like a st.trfish. The: 
wires rhat u e the two webs toge ther 

'lrct.:h tltc <urf:tce le) ju<t the tight shape. 

Unfoldtng in the manufacturer's 

workshop, th~ >atd lite Wh a th ing uf 

beauty. The ddic.ttc tw~<rs and turns of 
wire rh;,t in ~pace would tluar ti'cc wtrl' 
borne up b)' clouds of rcd -and · whitc 

checked helium b:t llnnns. The 'ix arm~ 

took more 1 h a 11 .tn hour w creep 

nurwards, gradu.tlly straightening out the 
cnnkJe, in their !;\okl -f(,il wvcnng. Slowly 
1hc ... url:u:c, a ~t..TUJKhcd ttp mos4uiro net, 
began to unfold. i t looked like t he 

cruntplcd wing-; of a buncrfl)' fre<h lrom 

it> chrys.1lis. k ing pumped raur. 

Et0$92 Wlnllf 1991 17 



\':>01' "orks coopcrJuvcl)' wnh the 
\\ orld', srnund-ba,cd r.tdll> tclc,~upcs. 

but 11\ htdmc w 1'-uth "~ '"' of tr.td.llt!_l 
Jnd control JOICIIOJ< rhc'C .1n· 'prcad 
around the globe .. 11 Ka~:~o<lumJ and 
l ' ""la 111 Jap.tn, Green 1\.tnk and 
Gold<tonc in the U ·. J\lad rod 111 \ pam 
.utd ridhinh•lht , near t'.utherr.t, in 
Au\1 r.th.t 

To keep its weight <I< m n. tlw ,.ncllnc 
hJ' nu cm -hoard d.na rccnnh·r' . .,o rhc 
tr.ll~lll!\ ~ntcnna~ tnll>l c.udt ih dJt J 
strcammg d0\\11 at 12S mcgahn' • -...~untl 
'" real t1111c The satcllnc .11"' l.ll~> ih 
0\\11 11hr.t·prccisc hydrogen 11\3,cr 'dock'. 
~o th<' trackmg. <tJtion' pipe up tl te time 
.md li·cqm·ncv signals needed l(>r \'1.111 . 

l 'pcm .trrivin& at cJch !\rmmd MJtion. 
the dat.l Will be recvrdcd un m.tgnclic 

t~J>t.", "luch will t:hcn be "hl'l.cd ·'" 3\ tu 
Clthcr Tok\0. 1\:nllcton Ill CJIUdJ. or 
\uuurrc> in the US, to be pron~••cd 
wgctha "11h tape' rcu>rdcd h1 the 
ground h.t,cd telescope' Thnc .u-c three 
difl'crent Sl'>tcm; for recording VLI\1 dau, 
and VSOI' i' going tn lt.\1'<' to 11\C all uf 
1hcm , transl.tung bcl\<ccn dd'fcrcnt 
furm.lh 1f 1\cces'JI') w nukc the tin~l 
produ(l 
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What VSOP will spy 

In the mid't ol all thi< technologil:.tl 
dt"\ erne" at', c.I.,\" ro fOrget "hat the 
,atdlllc" t<>r. l11e pi_.ure'> the thill);, the 
,harper the bcncr. If your <'Y<'' I);ht \\Cl'<' 

JS ,lt.trp .t, the \ 'SOP >l'>tem, ,., ' 
)au nC<')', 'not on l} wou ld )'oil be .tblr tn 

mc.t<urc Ndl t\rnt~ lrong's lompnm on 
the Moon, but you \\UIIId 

be able to reJd the 
name of tlw m3n 

uf.tcturcr Jt the 
bottom of his 

\IH.:.lkt.'t' \ . 

VS O I' 
will be 

looking. Jl I\\ o m.Hit grelUfl'i. or fJthn 

... uttn,T\: .1tll\4' ~.tl.t\ ll'' and ma'c~. 

Aeti1·c g.tl.txk' .trc a >pc.:ial d3» ul 
g.thxics: I 2% ul the whole popul.1111111 ol 

g.lla;..ic!'l) "lth..h ... hint: \\ ith murc nn:rg.y 
tl1.1n thctr 'l·tr' .r lone '·"' prm•it!c . J'hi• 
cxtm cncr~y -.:t.unc•. trum •,omcthin~ ~om~ 

on deep in the1r "'"''· i\nd there ,., he 
an 3 \\ fill lot ut 11 , "unemnc' "' mu.:h that 
the ga.I.L\~ ·~ cur c c nu 'hmt~ the n:s1 ol ll' 

billion> of >t.tr,. Sin<e the l 'ni1er•c hcg.tn, 
these actii'C !:I·'I."IC' ha<'e poured ou t '" 
much energy ·'' .111 the other g.r l.tXI<'' 
combined. 

Then: :trt· 'cH.'rJI 'J'C\.' IC.' C> f ,t(ti\'C 

!_!Jl.nt~. e.u:h '' uh dttlC:rcnt ch.lf._Jt.:lCTI\tH." 

.tnd t!illacnt n.tmcs. R.ldio gJ.I.t\ic>. lor 
msu.ncc .. f.I\C ull cncrg\ m the fC•rm ol 

r.1dio ",t\t'' \ ... .runomcr' \ln1g.glc tu 
work our tf .tll thc>c .tpparcntl~· ditkrcm 
kind> of !\al.txie' .ll'c h.r.i•.tlly the >.111\C . 
Do tl tel' look d ifferent bcc:tu>c we ..re 
'ccin~ them from d•flcrent ,tng.lc,, or .u 
ditkrcm sugcs in their li1cs? 

...-\1nuJ the: duu'• nnc thmg " dl'.lr' 

thc.,e &al.t\IC' ~cmld onl1 be Jl(mcrcd I" 
'upcr-massi,·c bl."k holes, <>udun!_! '" , ...... 
JlllOUill' <ll 11\,111 er, \VJ11! JleCJII>C on I\ J 

hla•k lmk c.m "1'"'''/C th.ll mudt cm•rg) 
our of m.Htcr. The ~:~.ts 3 bl.tck hok dr.tgs 
1oward~ it i' cnrterrcd cc1 uni11Ug111.1hlc: 
tc:mpcrJ lurc:h rch.:a ... •ng ... cvcral hundred 
time< more cncrtt) th.tn u would 111 c1 en 
the nudc.tr lurnJCe ol a '>t:lr. 

From ten' uf milliu11> t)f li&ht · l cJr' 
away, VSOI' \\Ill he tcr<>IIIS 111 on the 
cc:ntn:~ of the'.: .1cnvc gala.~•cs. rcg1on-. ,1\ 
small .t> one l i~ht d.w acro•s - the >it.c of 

the orbi t of S.uurn from which .1 "·''' 

:.un ount ot r;u_lln energy is beang 
cmittc<l. In .t.ti1c ~t•llxics, 

<quashed mw '"'" 
a region ''a 

How con • black hole power a galaxy! 

Just ouulde the black hole, super-heated 

ga. piles up Into • doughnut-shaped ring. 

This rine forn1s a nozzle from whi'h 

btasu a stream or hot, .. thou•••d• or 

llght· years long. (Illustration: STSI) 



ma" up Ieo ,, I 00 nullion times that ol our 
~un . I krc lurk• the hl.t.:k hole. \\'c c.m 
th.utk our hod.\ 'I·'" \\c aren't ll\ing nar 
cmc, bc'-..lU'C 1t "l. dui we \Hmld1tt 

he' 

Bl.tek hok' 'I'" " "ell " 'uck. 
H u ndrcth ul f!..ol.l\ oc> .trc known w h.11·c 

foun1.1 111' uf "ol>cr-hcared p.Htide ~ 

spurtinf!, li·om thcor n·ntrc~. T l1c'c 'jet;' 
n •<·ouu.!ll\ hollo" out into ruonqrouslv 

larf!.C '>trotoun·,, n11llinn' of light -years 

ltmf!., c\ll'oHlutf!. f.1r beyond the galaxy'< 

~tar>. ,\,tmnomcr' thonk that in 'u.:h ·' 

~ol.t\\ J 'l'"'""'f!. black hole dr.lg< maucr 
tm,anh 11 , pilonl'- ol up in J doughnut 
>lupnl '.t.:acuon tll'k'. ~nd then 
"'nmchn\\ 'huot\ .,omc of n out in t\\ o 

oppmorch <lore• led jcl\, 

(o.tl.\\\' :-IG( 42 58 gives rhc best 

C\'idcncc l(!r 1ho' J'il:Ourc. Around it'> hc.trt 

wiHrl~ ,, ~1rin~ nl Slrong radao soun:cs 

( mcg.am.•-.·r,), held w their path by che 
gm•itl ol somcchinglike 36 milloon ~un<. 
:-<GC. 425it ;, one of \'!lOP's key targns 

' \ '!.01' o' .thnul prcJ\ong dtat \\C hJ\e 

h!Jd. hulc'> (in galJ\IC> '>uch a< thi, ),' 

launC<'Y '·'l' 
rhcrc', nu prohkm on coming up 

\\llh a mo~<lcl Ill c\pl•in how black holes 
P"" er .H' toH gal.\\k>. K.uhcr, the 

problem loc' 111 dcudong bcmccn all roo 

"'·"" onmlch. l ie m cl ... :k ;, 1he di>k of !l·•s 
arountl clw hl.t.:k hold Wh.ll accckrarcs 

the fl·" inl<l jcc<l I~ 11 ,, 'no1.1.k' formed 
hy chc 1-1·'' di,k, J 'ltonncl' of malcrial, or J 

wrnhin.uicm? 01 i. the f;lS rcwcd up by 

'" ''ccd .md torn m.lgltctlc field.<: 1 he >o­
c.lllcd 'nll!-lliCIK 'lin!-l>hm' cfli-cr? 

Do\\ n nc.u chc ha-c of \Omc of the\c 

JCI\ arc '"h·rcj(inn' of ga; that sam to l><: 
trJiclling .11 1cn nc•rh the 'pccd ofligh1. 

\\'hll cnuklpmducc >U<h high 'dncn•c,> 
And lu"' uc chc,c ultr• · spccdr jet< 

rcl•tcd to chc boggcr JCt~ in which thcr 

SC<'III 111 he c ouhcdded? 

A hole in the heort. This, the ce ntral part of the galaxy NGC ~26 1 , probably houses a black hole. 

The outer white area is the galaxy's core or centre. The brown, spiral-shaped disk inside h hiU a 

man about a hundred thouu.nd times that or our Sun. A t the disk's centre is 01 very heoavy 

ob;ect. Bec.ause the disk is rot-ating we can •welch' this object at its centre. About the slle of our 

Soloar System, but twelve hundred million times more massive than the Sun. this objeu is almost 

certainly a black hole. (Image: STSI/NASA) 

!':ut 'urprisingl~r, many :1~rronomcr' 

\\ooold g ovc their eye teeth li>r .t close-up 

l01u~ .11 d oe region ;tround a b la.:k hok. 
VSOI' won' t be able to sec righr down I(> 

1hc .lccrction di~k i1~clf, btu i1 will f!.CI o" 

dmcr 10 the llJsc of rhc jets rhan .tow 
other unaging ccchmquc. Panicu l.trlv 

1nrnguong are tin· jets lrum a lundful of 

ohJC\'t' \\hich >eem eo bla>l out, nm 

'crJighc. buc '>pi railing like a .:orks.:r<" . 

Wnh space \'Ull we \\111 b.: able w ""' 
dchcr tc) the c.~nrc, the qart uf the''-" 
1\\'l,llllg. pJth~. 

V'i()l''> ~cccmd main gmup uf l.lr!_.ICh 

arc m.J>er., n.uur.1l r.tdio >Ourccs powered 

IU the.- ':\nl~ \\J.)' .Ht thc.· f.undiJr l.l~Cr. 

Ma.cr> arc found near torminp. MJr, and 
.1lw ~<>me o ld -age sr.trs. VSOI' will tr.1rk 

I he.· mo1iono;: <>f rhc.sc '\Ourccs and dt·tc.·r~ 

mine their sizes, w help '" untlrr,c,tnd 
huw they funn .md evolve. 

Rcfon.: 1 hi~ ~cicn~c.: ~l.lrL' 111 t.•.lnlc,t. 

ho" C\ er, tht telescope must pas'> m am• 

cc<t<. l'irM. all it< l'anous opcr311ng 
>'~tcms ha,·e had to be chcdr.c<l I he nc\1 

lc'l'· 'till gumg. cm~ arc tu g_c1 the ,.uclluc 

aud '""'c of the ground b.l\cd tdc-..:nl>c' 

""rk111g together . The lir,t IC'I 

nh~cl"\ .ttiun~ <,f .1 real ~our..:c .\ m.hc:r 
were made in Mardt . 

Global telescop~c consp~rac~es 
TELESCOPES around the world for doong 
VLBI f<lll tnto natur>l 'farntltes·. based 

largely on geogr.tphy. One group tS the 

Very Llrge Baseltne Array. I 0 telescopes 

strung out .lC ross the Umtcd Stares 

Another os the Europc.1n VLBI network. a 

coaltt>on of ondependent telescopes spread 

across Europe and 11110 Asoa The rhord 

ma1or groupong has been the Southern 

Henmphere VLBI network. running from 
eastern Au\lraloa to South Afnca In the 

past few years telescopes around the 

P.1c1f1C run, 111 Au~trall.:l. Chma. Jap:w .1nd 

other countnes. have banded to form the 

As1.1·P.1nf1C T clescope 

In terms of r.1d1o telescopes. Austr:thl 

•s the best endowed country on the 

Southern Hem1spherc. lr has the extcns1ve 

f.tctltttc\ of CSIRO. the Parkes 64 metre 

doametcr telescope. a 22-m dish near 
CoonOlb;"tr;,bran and an array of SI X d1she~ 

near N.11T.1bn. NSW. There are also 

d1o:,hcs m T <tsmama and South Au<:.tr .tll.l r wr 

by the Unovers•ty of Tasnunta. and the 

:lntcnrLl'i of the T1dbmbdb sp:1cc trac kmg 

o:,t.1t10n near Canbcrr;:a, wh1ch often 

·moonloght' as radto telescopes. Smaller 

d1\hes near Perth and Ahce Sprmg\ h.we 

~1ho been used for some pro)ccto, 

Ausrraloa's telescopes arc v>tal for the 

VSOP pro1ect. for only they can gtve 

adequate ground-based obscrv.HIUII\ of 

sources far south on the sky. 
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1\luch of \'SOl''' mo't llll j l<HtJilt 

work woll he dnnc 111 ot' c.trll' month~. 
proh.ohly \l.tning in June, w hc11 M>nlc of 

ll\ kc1 ~OUrCC\ arc )\<>ing Ill he 111 thc1r 

hc't !'<>'ltlnm fur nh<,cn in)~. One ol thc<>e 

"mr,n " the bc3utiful >nuthcrn !_!.tbw 
< cm.n1n" . \ ..Jw cJikd :-:<.;< 5121!) 

Onh 11 million hght 1c..r' Jw~l. 

( cnuurus .\ •~ the nc.trc't ut the ,l(tJI"C 

1-\•tla\ics .md <n one nf 1 he c.I\IC\t 111 \tudy 

11 h.\\ one clc.~r JCI, and npcnmcnt' have 
found c11dencc fur .1 "'cond, 1:11111 JCI , 

gom~t 111 the oppo\ltc tl11·cuion: 

\tllllct htllf. tlut's detectable tn onh J 
lumltul nf saiHtc~ . The r.uw uf the 

bn~thtnc"c' of these m o jet> i; hclpong to 

d1scronun.uc between diflcrcnt nuxlch of 
how jeh .trc nt.ldc. IV1th \ 'SOP 

a'truntllncr; .trc going 10 be .thlc 10 ~cc ·' 
rq:iun in this g.tlJxy's .:ore ll1.1t " ,m.tller 

thJn our Solu S)'Stem 
The other two of \'<;op·, 'three t..e1' 

suur.c,· ue ~GC -1258, the he\! biJck 

hole (Jtuhdatc, and the p.aiJ\1 \ 'trgu A. 
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another acu,·c g.tlaxy, but litrthcr ntl th.m 

Cen1.1un" i\ . Vu·go A (.tbo cJIIctl 1\1117) 
lt.ts a dcarlv mihlc ,inglc jet. The j\JI.lw 

h." het·n 'Htdicd intcnstvdy by the 
llubblc \p~cc l'clc•cnpc, rc\c~llltj!. the 

dl'k of hot !'l' that probabl~ llllk' .t hiJd, 
hole 

Visions of the future 
\'~OP hJ\ hnlltJtinns. At JIW one tunc. 
the Suu cut\ uut a third of it~ l'lc" olthc 
sky. (The 'iull pu ts out a lm of r.llho 

WJ\ "' J\ \\ell a~ a lot uf light. ) The 
satellite ha, h> he ph1skally routed to 
ob~cn c each ne" urgct. F1cn "uh ti1 e 
tr.tckmg 't Jll<lll\ the satclhtc can't he 
mnmwrcd JIJ the time Jlld, J\ it .:.111 ' t 

store it> dat.t on lx>Jrd, thJr mean' u c.m 
ob eC\c litr wtl) p.trt of Oil)' orbit. 

An etght metre tlt sh ts nnl I'Cfl hi)l ·" 
r.Hiin tdc,.;ope• go: it can't \CC the 'ky'• 
fainter radio •ourccs. hn.t lh·, tor the 

whnk ''''ern w work, all rhc u:k,copc' 
on the gru11nd mll\t du their joh \\ ithout 
3 hitch. 

But ti>r .tll thl\, the wurld', .1\tron 

umcr' hall· '"""'' un thr projc<.t. The 
lir>t c.t ll lc11· uh,c l 1 '"11 prnpm.tJ,, nude 
month' hcfnrc the ,,Hcllitc'' IJunch , 

pmdu,cd .1 lloud ol rc'Jlle't', four lllllCI 

Js mam· l> coultll....- tined an . 
\\'ith the su.:.:c" of \ '\OP l<> n.k (Ill 

L' ~ nd1o .t,tmnnme.- ha\C •lrcath prop 

mnl the nnt gcncr.uaon ul 'PJtc \ ' I HI 
mtssocm'. In 1994 the\ put wgcthca ,t 

c<lltCcp t for ARISJ:. ( Advanced Rad1u 

lntcrlcrUitu·trt hctwccn \ p.tec .111d L.mlt \, 

"hich would h.Hc greater scnMil\111 tu 

faint signal\ I h" \l<mltl he ~cluc\cd \\ath 

J btgger d"h m 'I'Jtc, J 25·m diJntctcr 
tntl:uablc 1\h l.tr d"h and J ne" coulin~:t 

'Y'tcm fm the rc•civing equipment 
The hope " that, Jt last, astrononw.­

•ould lOOm down to the ba'e nf jet' 111 

ac rivc ga l.l\le'. pcrh'l" dctcc11ng '"'' 
nugncuc t1ckh that n1.1y g11e them thctr 

<hapc l~ut Jt ahc mumcna ARI'iF i\ \tall 

over the hun1on. Jnd '' h.tt becom~li ut 1t 

\\ tll tlcpcnd <m the lindms- of \ 01' 


