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Millisecondpulsars,thefastestspinningstarsdnttheuniverse, mredformedhyspullingdnmas
frommmeighboringstar, reachingspinratesofmearlyonearevolutiongperanillisecond.dThese
typesofmpulsarsawouldoflympartdftheymainedanuchmmorespeed. dThefastestcknownpulsar
rotatesd/16timesgpersecond!dThisdiscoveryowasmannouncedmatthef2006owintersAAS
meeting. NASA

January= 2,22006 [Iflspinningainusement [Jark ldes mhake bu Féel incomfortablydizzy, then[akoid
thelrecentlyldiscovered [plulsar Merzan 5hd.[Aféam ofrhdio labtronomers hias fdund Ehat fhislcklestial
flywheellrbtates[zh 6 Hmes[per second 3 [smashing[alrécord that hlaslstood [since1H82. Mheprevious
recordholder, hich blylcbincidence itasalsothe frstmbillisecond [plulsardiscovered, shins Cbnly" B4 2
times[per[skcond.

Terzan5hd [(formally khown [ak PSR [Th748—-2446ad) [belongslidlalclass Khown[ak millisecondlpulsars.
Thesehlizarrelobjects[aremleutron[stars[(fhelltradenselcbresafmassivestars) thatfake [only[alféw
thousandthslafalskcond fblcbmpletelanerbtation. Most khown plulsarshlaverbtation [periods chnging
from [alféw Fimes [per[second b [alféw Himes[permhinute, ahd fthese rhtes slow[down lover Hime [ak [plulsars
emitmindslofghs,hich [aktEd birakefhelobject'slspin. Millisecond [plulsars, [ah [the [ather hiard, [ake
literallyC$pun iap" [akthey[akcretemhaterial ftom [albinary lcbmpanion star. [This mhatter fllsanto the
pulsar'slefjuator, fransferringsbmelaffifislalbital ehergyd the [pulsar'srbtation rhte.

Usingltheiboheter GreenBank[Telescope ih[WestMirginia, [altéam [éd bly [ScottRansom [National
RadiolAstronomy[Qbservatory) Eargeted thelglobularlclusterMerzan [5lEbrmhillisecond [pulsars. Mhis
clusterfislabout28,000 [ight fearsftom [Harth it fhe lcbnstellation Shgittarius. [Ransom [ahd (hiis
colleagueslréferfd fhislctowded starlclusterakallmillsecond [pulsarfactory” Mecauselebnditions[akelripe
fortheirfbrmation.

"Thelcbreslofiglobularlclusters[arelektremelyldense, [sbstarslchn havelcbllisionslahd fhteractions," [shys
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Ransom.[™An [ahcientmeutron(starlchnlehcounteralbinary[system.Mhe Meutron [star [plicks mlp [alnew
companionhithelekchange=[ahlekamplelafpartnersivapping."Ii'sthesefhteractionsthatlchn produce
theblinary[systems[thatchnlsbin Gdp [plulsarsfd mhillisecond [speeds.

Lastlykar,[Ransom[ahd Mhiiscblleagueslannounced [2h Mew mhillisecond [plulsars i Merzan (5] adding b fhe
threelpreviously kKhownMithin fhis[globular. Butfbday, at fhe[American [Astronomical [Society mheeting
inWashington,[DC,Ransom[ahnounced [dmewlaneslgiving [Merzan 5lalgrand Ebtal o313 plulsars. [And by
usingalsbecially[designed signal pirocessor kinown [ak the [Pulsar[Spigot[system, theyfdund thatMerzan
5ad[spinslanceleveryil3g mhilliseconds, lalr 716 fimes [peristcond. [Horlcbmparison, [the fastest Kitchen
blenderslspinlanlylabout5bo fmespermhinute. (Theplreviousrécord holder, Mhich blylebincidenceas
alsolthel[frstmhillisecond plulsar(discovered,spins fbnly" 642 Hmes[per(skcond.

"Welbelievelthatthemhatterih mleutronstarsididenserihanlahatomicmiucleus, butfGd mnclear by how
much.[Qurlaobservationsafflshchalrhpidlyrbtating[star[sétlalhlard bipper [mitloh s [size, ahd hence [an
howldenselthelstar(chnlbe,"addsftammhemberThsonHessels[McGill[Mniversity,[danada).Mhe [plulsar
can'tbemhorelthan 3o Kilometers[(20 mhiles)akross, latherwise the mlltrafastspin ould [begin [k bireak i
apart.

Terzan[shdidn'tthe lohlymhillisecond [pulsarmhaking mlews.
Atlthelshmelcbnference, aliéam[éd by [BryanThcoby[(Naval
Research [Maboratory)ahnounced fthe frst pirecise
measurementloflalnhillisecond [pulsar'smhass. Msing the 6l [
meter[Parkesthdio [félescopelih [Australia,Thcoby'slgroup
preciselymheasured fhelplulsesafthe mhillisecond plulsar,
PSRII1909—-3744,Mhich[spins[3lofHmeslpler(skcond. Mhis
pulsarbelongs b alblinarylsystem Whth [alwhite dwarf. By
trackinglthelarbitalmhotion [ofthe bodiesfbr o kars, the
teamlcbuld mheasurelthe pllsar'smhassidbe 44 Himesthat
of lthe [Slun, With [ah incertaintyaflohly(d.o2 [sblarmhass.

Thetb4ocmeterdParkestObservatorymdishdntAustraliads
oneoftthedargestaadiotelescopesantthesouthern

. : : Hemisphere.dtowastusedtogpionpointathemmassofa
Thisrésultidlgbod mews fbrfheorists. Most [plulsars With microsecondmpulsaramoresprecislydthanaver

reliablemhassmheasurementslhlavelaboutl3idil4[sblar before. PhotosbyalohntSarkissiand/ cCSIRO.

masses, sbtherésultlshiggeststhatfhismhillisecond [plilsar

accretedaboutalténthloflalsblarmhass ftom[illslcbmpanion

inlthelspin Approcess. [Wemow [have [alnhore lcbmplete plicturelaf (lowhese [ekoticlobjects [ake fdbrmed,
andbhow[theyrelatefdlotherfypeslafmleutronstars,” shyslIhcoby.
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