Monitoring Variable X-ray Sources
in Nearby Galaxies
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Radio Infrared Visible Ultra-violet X-ray




M31 in the Pre-Chandra Era

e First X-ray detection: 0.5-5 keV with a rocket-borne
proportional counter in 1973 (Bowyer+ 1974).

e Uhuru (Forman+ 1978)

e FEinstein (van Speybroeck+ 1979)
® Ariel 5 (McHardy+ 1981)
o Glnga (Maklshlma+ 1989) |
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M31 in the Chandra Era

e 63 ACIS-I observations (305 ks)
o 4 ACIS-S observations (55 ks)
o 42 HRC-| observations (630 ks)
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The supermassive blackhole of M3 1|

Li+ 2010



Swift Monitoring Observations of
Ultraluminous X-ray Sources (ULXs)

® | x> 10¥ergs!

® |ntermediate-mass black holes (M>100 solar)
or stellar-mass black holes!?

° Before a dynamlcal mass measurement X-ray
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Swift Monitoring Observations of
Ultraluminous X-ray Sources (ULXs)

Holmberg IX X-1
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Swift Monitoring Observations of
Ultraluminous X-ray Sources (ULXs)

Holmberg IX X-1
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Swift Monitoring Observations of
Ultraluminous X-ray Sources (ULXs)

Holmberg IX X-1

0.4

e Substantial
variability is seen

e Subtle spectral
variation is
evident (see also
poster P-12)
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Monitoring Observations of
Ultraluminous X-ray Sources (ULXs)

M82 X-1
Lx ~ 1041 erg s

A 62-day periodicity
found with RXTE
iIndicates that it may be
the orbital period

Flux (10" erg cm™ s™)
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Swift Monitoring Observations of
Ultraluminous X-ray Sources (ULXs)

ESO 243-49:Lx >10*? erg 5!
>500 solar-mass BH



Ultraluminous Transients in M3 | with MAXI!?

® Average M3I 2-20 keV flux: ~2 mCrab (5x10%? erg s*!)

® MAXI should detect M31| with |-week data

® The brightest X-ray transient in M31:4.6x10%? erg s
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Ultraluminous Transients in M3 1| with MAXI?

Brightest transient
(4.6x10%7 erg s°!)
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