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ByRobert:Naeye

Marcho3,02005 [HAlbert [Hinstein's[Qlo [year[dld [gkneral
theorylofrélativity lhias fuistbeen [plut fhrough [alskries olf
some [of fflsmhost [stringent Eéstskt, lahd fihhaspassed [ehch
, oneith flyinglcblors. Radiolabservationslshowlthat[al

’ recentlyldiscovered binary[plulsaridbkhavingihIdckstep

4 accordanceithHinstein'sftheorylafigravityih at Iéast fdur

differentfays, ihcludingfheleinission afgravitational

waveslahdblizarreleffectsthatlaccurhenmhassivelobjects
slowldown [the[passageloffime.

Anfihternational iéamIéd by Marta Burgay[Universitylaf
© 2005 Sky & Telescope Bologna,Italy) (dliscovered theblinarylpllsar, Known [ak

Atbinarympulsarsystemprovidesmanexcellent Jo737—3039fbrscklestiallcbordinates, ih Tate 2003 ksing
labzratoWEfO;”teSU'ngﬁOTemehe?OStﬂﬁza[re thel@ly heter Parkes[rhdio félescopelih [Australia.
predictionsofmgeneralarelativity.drhectwotpulsarsain . .
theal07373039ystemaremactuallyeverydfarapart Astronomers[ihstantlyrécognizedthe finportanceoffthis
comparedrtottheirsizes. dnmatruescalemmodel,dfcthe system, Becauselthefvomleutron [stars(akelskparated by
pulsarsaweretthesizestofamarbles, theyswouldbe nlv8 [Kilometers [mhiles). Whichi3 1
about750feetq225meters)mpart. S&T:5Gregg © yOO.’OOO 0 %OO’.OOO ), inly
Dinderman. aboutiwicelthe[Harth—Moon[distance.[Atthat[sinall

distance, thefvo1l3[sblar[thasslobjectshirlaroundlehch
other[at[albreakneck (3o kilometersperisécond(b70,000
miles[plerhlour),lcbmpletinglah [drbitleVery2l4 ours.

[@eneral rtlativity [predictsthatfvolstarsarbiting[sbclosely iill Ehrowofff[gravitational Mtaves[=-
ripplesfih fthe fabricloflshacefimelgknerated Dy themhotionsafmhassivelabjects. By[doingsb, They Ml
loselarbitallehergylanhdihchlcloserEbgether. Radiolobservations ftom[Australia,[Germany, HEngland, ahd
the[nited [Statesshowl(thatfhelsystemi3ldoinglekactlythatHinstein'sftheorypredicts. (Thelalrbit
shrinks by [ZImhillimeters [perday, ithich i3 ih [akcordance With [general rélativity," shys (Michael [Rramer
(UniversitylofManchester,[Hngland),[almhember [af the [abservingfdam.

In[iH9s,IbsephMaylor(PrincetonMniversity) ahd Russell Hulse[(Princeton PlasmaPhysics Taboratory)
shared @Nobel Prizelinphysicsfbridiscoveringlahotherbinarypllsarsystem fhatlelentually
demonstrated fhelshmeleffect. Buthelarbital period flTo737-3039 03 [ane [third fhat [of fheMaylor—
Hulselsystem,Wwhichmhakesrélativisticletfectslehsierftoske.

[Mhelobservingféam hiaslalsomheasuredahotherlchange
in[thebinarypllsar'slarbit, ahd Fbund fEd belcbnsistent
withthepredictionslaflgkneral [rélativity. [Theperiastron
(thepbintfih fhefwoplulsars' larbitherefheylcbme
closest)aldvancesalwhopping iy degrees[perkar, thichlis
theldrgestleVerlobserved.Mhatrhte i3 fburfimeshligher
than the rhtelih fthe Maylor—Hulselsystem,lahdiho,000
fasterthan fherelativisticladvancelofMercury's [arbit
around the[Sun.
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[Mhef¢am Maslalsolobserved alstrange [prediction olf
generallrelativitythatlclocks bl [rlin [slowerhen[closer b
amhassivelobject.Whenahe [plulsarlapproachesfiis [plartner's
intenselgravitational fleld, iils rbtational [period [appears [fd
slowdown By lakmhuch [ak[d.38 mhillisecond.

[Anotherlabservation[shipports[Binstein's[prediction that
massivelabjectsarplspacefime.Whenlohelpulsarphsses
behindlthelatherlahd is[signal ftavelsthrough the Marped
spaceliimelcteated by the fdreground pulsar, thisaddsalgo
microsecond[delayfdfthelakrival lofffis[signal. [Theleffect
has[bleen [sken i alhlandful laffplulsars Before, " [shys[Mramer.
"ButWe'vemleverhlad [alsystem fhat[hlad [ah [helinationlahgle
solcloseltd Qo [degrees. With [ills[B8 [degreelahgle, elake
veryfortunate fd seelthislsystem [almostperfectlyledge [dn."
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Allfm [all, fhis ﬂil{nagylﬁlulsar id Iflln'"'mng lat [£o [Delal Incthemrecentlyadiscoveredtinarympulsarsystem, cthe
spectacular @raVltatlonal [féstbed, [shys [ﬁhdependent pulsar'seellipticalrorbitchangesorientationtby=about
commentator [Skott[M.[Ransom[National Radio[Astronomy 1chegreelscpff?!?ftlr:d;e”tol”thfsg&?e?aar?‘"tgFEffeCtS

. ormeneralrelativity.o-orclarity, 1sallustration

Observatory).[Pulsars/arefthelcbllapsed(cbreslafmhassive greatlyrexaggeratesttheweffectmsawellstthewrbit's
starsfthatlekplodedlakslipernovae.[Mheselstellarcbmnants  ellipticalshape. S&T:cGreggmDinderman.
rotateith[ektremerégularity,ahd theirpulsed chdio

emissionmhakes[theseldenselabjectsrtually perfectlclocks formheasuring[shbtlelgravitational leffects.
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