
ml I m
hil Ir

THE UNIVER.S1

We ve spent the last 300 years peering at the stars through a
pinhole - but now were going to build a floodlight to see more
than ever before. And it just might be Located in Australia.
BY EAVIO Kill[]

In many r modem a*mmiy is Ii Ic,
»eFft[uittel thevrthe

opera Ioteatltrt}rg1t,
dfi, r] Wnut Jf wO awki,

i&tirc ,a

Array .ta r
i

torival Urge Had- i In:size tnd 490 v ad Y.%ii

.MW& MOM a xdting atitl is I hat Auaouali$isto late) area of htu eds

a

f Chas bwring the project n tms and an ire meneat of land to bul:7el1I
of this an. In dwSguareK*vw41 Atrisdu

pn*cL it heipaia u datataitd the ldstariad w be buibt, l we win the. bid 1#' xu1d
y,.1taCn bearrnathe id's antre cC i cb ny

nnbI ingbt a+xhroi aIaelewope,annfin
CQpernits' dtaory that the Earth is oat the
a3lneeitheu &was&Siam then,ourdriveto

mi nd thevmckinp of the universe has
#"u*d in teleswpes so lamearia sophisti

abletttptt them-aPAae:.
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THE SQUARE KILOMETRE ARRAY
iSKAf. IF LOCATED IN AUSTRALIA
Number of a rltenn0e,±rrrr- xir-rately "i;Cf.
Dish size - 5m
Diskanre between antennas From 5km at the
care. to S,Oirkm at the edges.
location Spread betweer Wessern Austral+a
and New Zea&and
Date 15 peratinna1 7G2D

A BIT OF 5H US
The SKA antennae

wilt ideatty operate
to an area with com-

ptete raiiv 51LOM0.
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THE FUTURE OF ASTRONOMY

SCIEIiTIFICPREUVGE
TheAuitraR.m 5quimKl[Item tteArfay
Pathtf wow w1U show we'r'e wor i
of has ingIleaSKA

V

PAP

}
ti

R AAT WdA SINL]1SH,.
THE SKA.WII.L USE T USANU13 CIF .

ItMSkW"1AWTE A40",

BIGGER IS BETTER
11JC' tiijii.ii,- K [Iriiiti I li' Ai i.IL' : kA} i,, ow,
of l h!' Ing l 1 Lm) nit 1},1i'cI a,trnnnmy

prcaj1r.ts iri history, oii par wish the large
Ha FLkaa1{:nllidei intiCIn,ill 6 r1tifi[-
sigrlih aw:e, llr.Lwiver. the Kt isn't lust a
,ingk: prnlcnc.l. nor is it turn ilL1711Ke1W.11 nn;

rather. it will be avasl network nt small
IC-IL-11 1 L iC - Crni]rid ;,rxx3 iii-Ax.,. .111 li:xtAvcl

h i;eil tliirIII 'r in h$rirs liiv tn, Wi=~ILC I i

AuslraIin or lwarrxa. Smith (iirica. Wherever
tIli.' L J L I V V J, lrrf ill ii 1, ii iw i L slin4 rl III havir ail

hit ihhlr. rlid irLi rat}1iral astrrinnmy, li ranks

wilir I Il hble It rankawith they sow inch

sriAicall tAme:olx! In ]'aiernln. Ii's Lh:Li ki,silr.lf

orm crtil rr1.ailiLlrie".

TI 1e 5KA is a radii, IcIli xopLa, which
r77L`;i try it cart li na:t Vi' 11hL`.norrLFna r]Ltt side

I I ie' lint c, if LrlarirLI Ia13',r crllrts. Casiilit:

radii) waves can carry irsftirrltatiori rrl:iiirig
tV''erv Lll;tant - aILd, iiit rr'frtn'. wrry
All - ii u.erstc l 1.11 ohlr'rl s. Hr,wiL'er, 5oi ne

rail iii vea4-r', .3 ri o f;i Lnt, and Cl SLICl1 low

ITcquFncies, dial VI itI need art i'xt LI i tiriFly

erx}rTllOLI i1 r I ii;et i ii i C Ct n me rnv. large lrlr ii'01W Ir.iirtrrt ihem,
' IC s i he higgc`.,t L akl io !de5cm7173' r'YI.1 RL11. rarll+'r rliLln usitrg >L .iil.gk-di_sh

rnvi,algi.d.- says ;isI ruiti inner and awan to Cdlatul1 I Ilr' wax'i.,, the SKA wiII use

winningauthrPr Fred l Watson. "1herds 1 hi IHVIA Ih{ . ci 1JL4hr", Ih,il operate as a

absolutely no dtwhr i ILrat I hc SK.A will dt single unit. vastly increasing its rolfcir:tirrg
in least as TniiicIn for radio aatrnnomy as a1V -The 5 K A IL'CS i, cs Iiii iing area of

tow

I

I

one. ntillirin ,sc{Clare n]iI W%, w]iirh gives ii

far iilnr4' v']iCil iVily than any ciLlier millet

kelescnpe in the'

in adcliiio13, it will slso apply a
technrali,gics l innItilliicr, called t-erv

long hascline interiertrrrxtry', which
lets the ti rrLV MIMIC IC a tr'l'SCope (,t a s1 Ye

prop rtiooa I to t he it iala rir:i: I IL`t Yvc:eIL its

anLeriae. And how far apart wklI tILe SK A's
ante 1ritC IP:? Assuming Au4trali, wiLl4 rt14 '

l; t1,1hr 01ilLnrtae will span il¢iL,i,nds of
kiIonictres, ylliriIllitlg r,l1L from a Ierisely
Itai'1.l,cl core in Wesierii AttstraIis . 3 1 1 th e

way' to New Zalanicl. All th:atstands irl rair

WHV is SiSLiih Afnea - the uthc-r c I Iirf hirlhk:r

h tt a 16 : i cold W0111 be made until xci i '.:al

Kadin tek-scope' .ivrav5 are 11A It rle'%V

Indeed, there arc tirnilar arrays alI over
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SCIENCE SNAPSHOT;

The Big Questions
The SKA will attempt to shed
tight on the roost fundamental
- anddaffling -questlonswe
have about the univei-se.

Is Einstein right?
A; EiInieln's theory of general relativity

is surpri.inifly rrAli nt. The SKA will hunt

down extreme as(r0namlcal phenom-

ena, such as pulsars and black holes, to
out Einstein to the test.

What are magnets?
A: Magnztism is a fundamental part

of the universe. yet we still don't really

understand haw e1 works, where It

tames ;ram, and how it Olupnces the

formation of stars and galaxies. The

SKA can ohserwe cosmic-5iled magnetic

fields with greater claritythlan as other
1elo5is,pe

Who turned an the tights?
A. In the beginni:lg, L:19 fP s445 d Yery

large bang, ther, around 500 million

years later, the uniaeiSe was starting

to fLl I wftti stars and galaxies - but we

have no idea what happened in the

intprterling period. the SKA will look for
I eve dente of the hi ISI luminous structures

that formed after the Big Bang.

Howdidthe universe evolve?
A. uVe know sPry bole about dark

vr.P:sp, except that it makes ui) ?0 per
cent of tine universe and is pushing

everything apart. The SKA will be able
to we billions of galaxies, determllle
their relative pusltuons. and discover

how the universe came to be.

Is anybody out there?
a.4: The 5 K A wll lie able to peer into

olhi:r star systems ]nd chserve egians

where Earth-like planets are likely to

form. It will also have The sensitivity to

deie[t radio leakage from other planets.

the woiId, lm in ihrVery I.Itrge, Array in
New tslexiro. to ihee retell int'l11 span nilig

European Vt_f I NeiwcPi k- do how does the

hKA compare? Brian Boyle. CSIRO's SKA

e li le'L ti]r, i ii S the new ri rnly w i I I Iet ve al l

ether tLde,fIFj7C.4 i I L it ,I]u,I,

"The SIA w II be so tinier larger in
Ir11Li ref r:ollec irrgarea, it can take in
m1 In th1C: Iinit-ii us nitc0I dal al, a3+cl it

can look at ion times mo c11 I Iie. sky

sinniItarleL usfy 1han other radin telescopes.

If yllll mulltiply 11 inset three IIt i.Lks toglhic r.

you end up ui'il l] a Iu]ri]ix r Ihiita hit ire

order of 10.00617 men Ihe.. i1]hlrnnation

gAt11 cilig ability, OF discovery p oliential. of

any utkur prcViulls radio tele,cotle,'

COSMIC CONUNDRUMS
Z 1]i . k irLd EIl ertsitnit\, t -rirnhrned with it,
illillit y II] Lllri]3 !Arg1 li1n ill 1174e41cw,will

yield i rnportznl ,1) trlrntal inn iihrilt lnA3lw

awpa L It i.ri 1 he universe, Irons tat, crrtgins

U .1 is re in fnnllaniumI aspects isl dark

energy arld f e]smie. M Igrllrti,In. E'l,rhapi

its roast significant advantage will lie its
ability tea p]Nc-.r iEll n11I4 rr]1351. aniiCPII parts

of the universe - area, which have heIt1

p]y'viiiLIt lv oft fimit S to astronomers.

Will allriw 115 te] probe the dark

ages. sav, isiPi ]. "rl li, 5'.5, zL Ife]itlrl

before the first ;cars it lrrnod. where, Inc 7,t

Of I lit, material iIll die universe was cold

hydrogen aild dark matter. T1 1e thliug ahrrill
cold Hydrogen is that it actual I V ernits

rlrli(y waves, ai]d so even though we can't
probe that itgicri with peal telescopes.
it !i open 1t}1 IS i0 tale: FOrl]cI 1 t-gi4jnt](11w

,prtctrLirrs. You can ac:1 iia]ly hark bark to a

tinWL. by lrnukirig Itilovery great distances.

t; hillic11 slur, 1911.

Astrernnnser Hryan Cacticter, who

played a pivotal rule, in deterlltining Ihe!
4v seitrwe prrijec:ie fur the SKA. says
the dark agres rLepre,ei i1, a I'3 Llu'i.Li g]ip iii

r]uI 1I11clerstand]ng of L he universe. We
knc err their was .1 Big clang, Wi' knilw tflat

I hire were lots rr1 gas and stuff irr]m the

Big Bang, Mitt thlere'.s no reascin why that

gas enuldnit have. Stayed cmtesl it and jiI5F

s]riwIy span outwards forever.'

. rcoc ill rug Lot (;aer i tiler, e ,u1 s a paint

understanding I)f IIll is vinil ii41ieur'I of

IIir I]niver,e it Iike seeing a plc titre al a
Iet I ilised egg, and then seeing a 1tVnagl:r;
rjiuh nor liei]tg ,hiu w'rl anything ir] between

of hose Iftee egg became the teenager.

The SKA'c wide held of view will also
help us uriderstarid dark energy. Little
is known ahxiut dark energy, except dial
it i, al.x'I:lt,raiti3kg 11x- e'xp:n7,ion of II]u'

I]iiwi'I,r'. (}itiwav lei observe it; eiILr.1
is by Lmoniloring as tnany galaxies u,
.icktis] Ie aTilkuIEll idle bildla]rl - 4vlns'li will

ICI Lis 4c:e hr iw the SLtl ie't a fl' of IEIe- I Lr7 I VI-1 -q'

has changed river time. Since dark energy
plays an Eniportaiil role in detorulirlinng tins

structrire. this' dittoCt]IiCLtOiI try Ilta Kfl
will vuvivil, liii talc first time. key aspects of

Ibis m !tile rirlu.s firrre-

BREAKING EINSTEIN
VYllih' Lslccrlurnl r will ln Liking
adva111agt of 111 i; LOSS' EI :i i pe ci ive on the

uniwerse. Lhe::e is a far nrr]re 111Lpx]rtanl

questiraL 10 hoc' ails wC rk^I,1 Mat rnaiv itliecf

the1..iy we: jprrl-riws;ciencegenlerallp.'I'hei

is, Einstein's Ihe-jrp of relativity.

It's dil'tietL11 to is erstale the iitlflact of

Fintili fn's griLl ton iiece king thrice y. l.llc

Nowtrm before- liiris, Einstein expandeul,
corrected ;rncl rethr]ed prlevaiiing r}recniies

alxnit IEL:IIi5Iivierte-Hilt unlike Nrwinn,

Einsieein's E.xpfanationis inclx:d.ihly precise,

despite, ixtr h1es1 attempts to fit iti fatili with it.

"Sri far. i'seiyihiog we'w Illrirwll
utgeihelral ri'huWit y has. passed.' says

Gaensler, '131 it it turns tI(Lt that we haven't

really ihru% rl mirth at it. If gerieral
rUlaiiv it y were a brick wall, wr.'ve thrown a

tew tennis balls at it, bark we havt n't shot it
withI a cannon.

-furttillycl]alkllgeells]arc Ipl:iiul]s
( I f gone.J'nI Ielilli V i1Y. i1 newts ic] he resicd

under extreme circumstance,. i]rlt.
exa.rnp)L wrluhtl bee neutron star urhitirig a
Irlac'k h11)lie, svhr'rr llle prilee'Ilne iii tale h]lar. k

hfileyse]ulil iitlkicna: Ihre liming of Ihr
stars ordrnarihy precise 'pulsing'. General
]sllativiiy rnake:.;,prec'tiuc' psonibtil]ri, a.5

is how the 'ticking' oh the pulse WOLtld

lie ettixled for tilt; black h'Olt, and the
SKA will Il rvi the e:apahiliIv to locate:

artd observe these pulses. The data will
Ii11ie'r cnlliuill the: prlnlicliilrnw of general

relativity, or it will tell us that Einstein's
tllerIrv needs revising.

"These HIP ul,L4 Ilial Sirrlplhyf'i]tlrrnt bi-

iJone on Earth. and sit Einstein's !heory
remains," stiv s Gaensler. "11's like having a

Ibridge that only a pnlppy ha4 ILI]s ile'Ixaet.
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THE FUTURE OF ASTRONOMY

anti then claiuii LTg its Sate. Its not Lint1 I t he

fLr'I i1 i sif I r,¢ kti IIrivl:ii ,Hiaxky it 1Imt yi]L]

really know"

THE NEW ASTRONOMY
l-1rr C.ae]i5Lrr alai other S( Ir1st3i.,Itfr1 l1iiI

rili' ivi)rlri, IlL SK A i5 inn ti]rlll iY.1 Iii L%e'r

teleicipe Its a st]5111ic shill In hens we
.yluFIV 1hc mills],. A i 16 ' :L] 1ay 111iIf1N 11 re

sky, it %vill suck d wn 1'nortntiriS Al;14)L111ts

of data, which will he.. prcwxN%L'el, j,rc I114LiJ

.1]Li I ri jrren-vct armirld the world. So. r<rihrl

a
ih.in LrhsiwvLI1] Illr skv, aSIlrinnrners Will

I Firrilrirlt thi arrluvr,
" ' 1 1 1 4 : r I i I I . r ti t I S I r l tilt' SFA are goiri to

hse Lri.,. IiL," soy., { iar111,11R, I his L5 a whTOIe

rit snr' iif ilrnrit; .I>trcrnomy. Ire 1Lrit II II'

,',I ML- I h i ] r g I1ileXi 11igIH.-r i 1 r H I c 1 1 Y : I S L - 1 . v i'

dorit even have a wayflf thinking abeilil
or (k-ii r ii iinlr L or 0 ]L,I ly'si ng the enri s of

'Jaiasete we'll he gmtIing."

C,S] RO Protect 13irer..mr David DeliUer

is the technical area trt the SK A, aiLd it i'
his bill ii, irl;1irr>001 hi.iw Iii rlliil wills the

mIlienw a1LIe}LIr1I ,if ri,it.r IITe array will

collect every LIkiv. Al iheheart of the array
writ ii1' an Pxaflop SLLpercorn]iLIIc'r Ih it con

pe.r form vastly relate o u iatinnS per Se00nd
that] tone iys FdS t5t stlperrnnlpnters. ItL

fdC1. 1!rt: rOttlpiller Is Sti advarxi2d IIII t

it rs)Llld not bebL1ilt Friday I)eficie.r is

basing the tle.ign on Predict ion5 Lnade by
hiV1It''a [aLW, which is a LiugiL bkiKChr]i',trk

hit rkL1erlnini]Tgaanrputer 1x]Wr'r in the

feLt ure. By 20.20, the' Liar,- when the SKA is

due tCiLtrrlwon Iine: such a coniputer will

But the biggest iFId Ilr;nge imOkV.i

srorlrig the irlk]r nitition, anti while the
hnaI tlet'.1i15 his n't been ckecirli'rI,1lu. S K A

Lc n ild her ntl lpjng dswii Five ex:il ty If!' Of

data every week. "And tdit's after having
huge tIi11,L crn0llre.5siin, says i]Lrltric:r,

"If yinl just 1ncik the ravr drew frLiiiL the

antenIacw. the ntFIlbl r41x.rtirn(Leven mare
ahillrti." h,rrilnPrlnelrr, even it you ran

tigu1I flLJI 1 v..Ly to Store all tIIHi L1,11.L, IIhe

array will he cnliliri Lea IIti %iirw'yinn the tky,

oTeati tug ever TI i1 114' I'IJ7 a t& Store.

Tom ilve this problem, T.1rfs rer is

wnrkutg with aslrctnrinir]_c and scientists

to create spti Fa] soi tware that pitli:k5, Ilii
roost relevant data Irurrl I]]t archive: "You

basically have 14a projrrct your inie!ligence

ilitw tin: archive and their v4 311']1(:xtrxlr Ihat

hit you hope you 1ic1v1- So if you have a

IeaTLI 110 tiwanis to do a paFt iiAllar survey,

Icue:h asj deterrniniiig the L1vriiuti0ei4F

g,alauie or ilie ii goL1ie FLLIICIS fit galaxies,

what IIley have 110 L10 is, as the data Sire' Lrll

Icy Iliera, come LIp will] H w,1y ILi pit]ILint
the si.ierlliFicalIv valid data anti ilixaril 110

rksi fit lt"
The filLa1 luhoi:e Of the puzzle ca the

roerunuriicationihac.khone, which will rely
eon 111e' g1 iniilti-billiin chrillar
NatftlnaI BroaclbanrI Network. A priority
I n 11, v. LII be laid trorli Gera trice it 1 to Perth,

but the N]3N wvi111irrlurial in keepiligthe
eor]timiI0Tii'ationchannel s wiI hetw1urL all
teii'sealpes in the array.

THE CASE FOR AN
AUSTRALIAN SKA
Abet p111::Lk i1] 1,111w ALJStrd iisuI

,iti! rill lrilners MV C rl'ed a ill, I hr' Sk A, y,7u

wcin ld think the project is dt's1 jtned for rear

shores, but the pwpt,etl su es in South
Alrlc:a alsosati,,iy the SK:,-, stringent.
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9C)ENCE SNAPSHOT:

An Outline of
Cosmic History

The Big Bang

BO thousand years-

The universe becomes
neutral and opaque.

500 rnitlion years

,Galaxies and
quasars begin to form.
The reorian taion starts.

11

11

Cosmic nnaisance.
ikayesen .

0

10 i

Reorieirdation compiete.1
TheilJnvil,Merse becomes
trarrspargnt again,

In

r

Gaiexietp evolve;

9 BRUen ars .

The !4lAI'System r r s4
r

Billion years

ode

i iiteria. The question now is: Which site is
Ihr mosI appi"[ riate? Aca:urcling to Brian
Boyle. Australia has a vrrv grind c]ianrii.

"Australia and New Zealand have a
very strong Stil TilihC and technical caw
to make. lVr hritie art aburldarice of'radio
quietness and thi populalion denntiity at
lilt` core lol the array is extremely low
li [Iighily larger than the arca of [tie
Net]uilands. Itui with sl iJ[0lillliltliJri, ill
total, Ut 110 peop]LL ()1..,r [ Iik, in aaV,

iILTee 11 an opeciple per square metre!" I n
.1drlil5nn. rite, Austnilhan Cnrnriluriisatitu S

and Media Alit horit y jAl=MA'I (i[rl,rrrd the

site a rldiu-quiet zone. which will limit the
ammint ni ]nrc.rference in the area.

A key pail cal 1l!L Aritir[n1iri[i ]Jiclalwu

involves the Australian SKA Pathffinder

U I Thi s arrav, due to be hu ih in
2013, u-.11 share IM 011V ifiht'uItarar:terisiics

i1E the larger tik A. iiu'hhrt]irlg .r wide CLQlii

i d' view. and demonstrate Au; I ro lids

LOCI ill LI;sLI capability a rid 1lie suitability of

I he Western Ai,.;I i i i I ial1 ,iii`. INil4 ASKA I'
Bin the way, the NationaI [irniiu]halid

N[Lwnrk iri the pipeline, and the tederal
W n ununc..n6, 0 lnl it etc rr rg Support k d

Australian astronomy. SLJe..h a i its i'('i orrt

c e5nirnillllent of $80 million to build the

l'aws{'y Ii igh Pi rfurri tie ice Ci tinput i IIE

L:eriire in I'erth, ii sa'r -[t) ti .ALi4lr.I id h case is

lcnikiri.g stronger and stranger.

}aril nil lust the inlrastnicture that
Int lit Liti Ihr uil1Y. ti,wanl' Australia
According to W.n sort, A u;L ral is n

iiCtrUi rUir LL'ry are among the best in the

IirtJd - pariin ilarly with regards Lu radio
altronamy and our can-doal t itucic, i .

renowned around the world "We punch
iar shawl uiur wwf>ight, jr) iferrns of what

weachiev'ewi113 Ili[L rrurnrcc4 wi- ]kiw'i',

,arid INC have piiuucerr;3 a iiumher r f

wall-estall islied Lec13nique5 in a5irononty.

4.7

G[GASYTES

25
01l3ASYTES

42,274.688
GIGABYTES

5,368.709,120
OWABYTES

..,EQUALS.,.

RADIO HEADS The 64-metre tete-
s cope at the Partces Observatory,
390km west of Sydney Itop]. Above:
G51R0 SKA Director. Brian eagle.

Peap]e know that AustraIiairs can
rip[ rilit` arty tysteili, rite iriailLr what

it is. And iiiI mailer wlirhL oat it re Or

circuiTtsta]Lces throw at urs, We'll get it

g03 rig anti iriakeit work properly"
Whilrwc v<in'l know fai al [fiasl

Iwavears where iLwil] he. hililt, the
S K fl ren rlutiuua ry capabilities and the
iliy:4vrries it is a1Lt irtilpaltd Iii nrrikt', will

ena!tr('shat the universe wiII newT loufr
the same again-

fire aiaaunt of informatio-t
stared on a single layer Di1D

The capacity iiia
91u-ray *x

The storage ca pacity vI the

android Data in Srar Trek,
The Next Generairar}.

Arnwid a months watth
of iivmtnet teaHlc.

...QR

The a>nca nt of data SAP wiM
collect in jwt under two secaitfs.

'die t aft o the SICA
01116c3&tn On@ rtdlllseoond.

The apprOairnate amount Of

data stared in the ASKAP

archive after two wears.

The art,nitnt UH ft t m UA-

iecaed byttte SKA in a4+reek.
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