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to revolutionize the study of accreting black hole and neutron star §
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Nearby Galaxies with Chandra
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| Chandra has transformed our understandmg
fif"f"fi_esé!‘q*g}\fl’;':‘"g‘ of accreting compact objects (X-ray binaries |
10-20 Mpc: 115 - XRBs) over cosmic time, from the Iocal‘
: Universe to high-redshift. Nearby galaxy |
XRBs have historically been classified by |
their donor star as high-mass or low-mass. |
Compact object classification has been
limited to the Galaxy, Magellanic Clouds,!
~and a few of the brightest nearby |
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The number of galaxies surveyed to I|m|ts sufficient to characterlze the bqu of actively accreting R, | f
systems (=10736 erg/s) remains relatively modest; Athena WFI will swiftly reach such Host galaxy distance for currently known/cand|date
sensitivities. Sensitivity limits for nearby galaxies in the Chandra archive. Vertical lines roughly =~ WR XRBs. Those with P,y < 1.5 days will merge
indicate the NS Eddington limit and the transition luminosity for LMXBs having evolved red giant |- Wlthln a Hubble time.

donors to less luminous LMXBs with main sequence donors. RO L el
WR XRBs are potential

B | P T A WL Gravitational Wave progenitors!

Host galaxy specific star formation rates (sSFR) of
WR XRBs. The Milky Way is expected to have =10
WR XRBs, half of which have Ly at the Cyg X-3

level.
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e o . \ »‘»_'. : : \ The Athena Wide Field Imager will efficiently survey large structures (e.g.
ACIS-S N g [ G 4'[ Virgo cluster galaxies) enabling study of black hole and neutron star

populations in the time domain. Athena WFI mosaic image of the

Andromeda galaxy (M31, d=776 kpc) generated with the SIXTE end-to-end
NuSTAR 10 \ Foos 00 0% u simulator. The image consists of 10 pointings, each with 10 ks exposure. In
goistance ibcl | ] e % 2 100 ks, all active X-ray binaries in M31 to Ly=~1034 erg s will be probed.

15 arciin \ / Compared with XMM-Newton, which required 20 pointings of 100 ks each to
_ reach 103> erg s. Pulsations can be detected for sources with Ly= 5X103%
erg st (20% pulsed fraction). The large FOV enables the study of XRBs in

galaxy halos and the intracluster medium of nearby galaxy clusters.
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Athena WFI will greatly expand the search volume
for WR X-ray binary systems. Shown are limits for
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Distance [Mpc] Distance [Mpc] detection of short-period Wo.lf Rayet X ray binaries.
- - - Hundreds of WR XRBs will be discovered by

measuring orbital-timescale variability.

The Athena Wide Field Imager will detect
obscured HMXBs in nearby galaxies. Athena
WFI mosaic image of the Triangulum galaxy

to-end simulator. The image consists of 4 : ) ) .
oointings, each with 25 ks exposure. Obscured Time Domain Studies of Neutron Star & Black Hole Populations:

HMXBs with spectra similar to IGR J16318-4848 X-ray ldentification of Compact Object Types
and column densities <1023 cm™ will be detected
with 75 ks exposures, preferentially in the hard

Some neutron stars emit as much as 100 times [l Athena WFI will greatly expand the search
above the Eddington limit, an accretion process @ volume for ULX Pulsars. Shown are limits for
that is not understood. The peak Ly (0.5-10 keV) vs. ji§ detection of ULX pulsars based on a 20% pulsed

host galaxy distance for currently known ULX [ fraction. The sensitivity and collecting area of
pulsars. current X-ray telescopes limit the detection of

ULX pulsars having Ly ~103° erg s™! to d=5 Mpc.
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