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The ObservatoryThe ObservatoryThe Observatory



The ObservatoryThe ObservatoryThe Observatory



The OpticsThe OpticsThe Optics



The InstrumentsThe InstrumentsThe Instruments



The Observatory The Observatory –– StatusStatus

•• Launch July 23, 1999Launch July 23, 1999

•• Designed for 3 years with a goal of 5Designed for 3 years with a goal of 5

•• Will soon (July) complete 7Will soon (July) complete 7--th year!th year!

•• Operating successfullyOperating successfully

•• Thermal degradationThermal degradation

•• ACIS filter contaminationACIS filter contamination



The Observatory The Observatory –– ACIS filter contaminationACIS filter contamination



The Observatory The Observatory –– ProspectsProspects

•• Gas supply for pointing >> 15 yearsGas supply for pointing >> 15 years

•• Stable Orbit >> 15 yearsStable Orbit >> 15 years

•• Money Money ≥≥ 10 years10 years ☺☺



The Crab Nebula and its PulsarThe Crab Nebula and its PulsarThe Crab Nebula and its Pulsar



The Crab Pulsar The Crab Pulsar –– Always onAlways on

Pulse maximumPulse maximum
Pulse minimumPulse minimum

Tennant et al. 2001Tennant et al. 2001



The Crab Pulsar The Crab Pulsar –– Yes Yes -- it is a power law! it is a power law! 

Γ = 1.59

NH = 4.2 x 1021 cm-2

[O/H] = 3.3 x 10-4

χ2:ν = 1539:1552

Abundances: Abundances: WilmsWilms
CrossCross--sections: sections: VernerVerner & & 
TBvarabsTBvarabs

Weisskopf  et al. 2004Weisskopf  et al. 2004



The Crab Pulsar The Crab Pulsar –– Spectral Variation with Pulse PhaseSpectral Variation with Pulse Phase

Weisskopf et al. 2004; Weisskopf et al. 2004; MessaroMessaro et al. 2000et al. 2000



The Crab Pulsar The Crab Pulsar –– Thermal Component?Thermal Component?

Following  Following  KaminkerKaminker et al. 2001, 2002et al. 2001, 2002



The Crab Pulsar – Dynamical EffectsThe Crab Pulsar The Crab Pulsar –– Dynamical EffectsDynamical Effects

Hester et al. (2002)Hester et al. (2002)



The Vela Pulsar and its JetThe Vela Pulsar and its Jet

Pavlov et al. 2003Pavlov et al. 2003



B1509B1509--58 in SNR 230.458 in SNR 230.4--1.21.2

GaenslerGaensler et al. 2002et al. 2002



SNR 54.1+0.3 SNR 54.1+0.3 

Lu et al. 2002Lu et al. 2002



SNR 292.0SNR 292.0--1.8 & 3C581.8 & 3C58

(3C58) (3C58) MurreyMurrey et al. 2002; (292.0+0.8) Hughes et al. 2001et al. 2002; (292.0+0.8) Hughes et al. 2001



IC443IC443

OlbertOlbert et al. 2001et al. 2001



Gallery of Gallery of PWNePWNe –– IC443IC443

GaenslerGaensler et al. 2006et al. 2006

KarovskaKarovska, Clarke, Pavlov, Weisskopf & , Clarke, Pavlov, Weisskopf & ZavlinZavlin



Gallery of Gallery of PWNePWNe –– IC443IC443

IC443IC443
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Gallery of Gallery of PWNePWNe –– IC443IC443

KarovskaKarovska, Clarke, Pavlov, Weisskopf & , Clarke, Pavlov, Weisskopf & ZavlinZavlin



CCOsCCOsCCOs

•• Associated with SNRAssociated with SNR

•• Radio QuietRadio Quiet

•• BB XBB X--ray spectra with ray spectra with kTkT about 0.4 keVabout 0.4 keV

•• BB radii typically smaller than canonical NSBB radii typically smaller than canonical NS

•• Don’t pulse?Don’t pulse?



CAS-ACASCAS--AA

Pavlov et al.; Pavlov et al.; ChakrabartyChakrabarty et al.; Murray et al. et al.; Murray et al. 



Not Identifying the Compact Objects in SNRNot Identifying the Compact Objects in SNR

γγ--CygniCygni

Weisskopf et al. 2006Weisskopf et al. 2006



Not Identifying the Compact Objects in SNRNot Identifying the Compact Objects in SNR

γγ--CygniCygni

Weisskopf et al. 2006Weisskopf et al. 2006



SNR1987ASNR1987A

2005-01-9/132004-07-222004-01-02

2003-07-082002-12-312002-05-152001-12-12

2001-04-252000-12-071999-10-06

2005-07-11/16

2000-01-17

1 arcsec

Park & Burrows Park & Burrows 



THE PUZZLING CASE OF RX J1856.5-3754TTHEHE PPUZZLINGUZZLING CCASEASE OFOF RX J1856.5RX J1856.5--37543754

BurwitzBurwitz et al. 2003et al. 2003



THE PUZZLING CASE OF RX J1856.5-3754TTHEHE PPUZZLINGUZZLING CCASEASE OFOF RX J1856.5RX J1856.5--37543754

•• Quark Star? Quark Star? 

•• High Field Strength (High Field Strength (1013 Gauss) NS

• Trümper et al. (2003)

• Turolla, Zane & Drake (2004)

• Slowly spinning Magnetar

• Mori & Ruderman (2003)



Future prospectsFuture prospects
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