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Importance of X-ray binaries

Probes of compact objects
Binary evolution
Gravitational-waves, short GRBs

X-ray output of galaxies
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It takes two to party !

-+~ Neutron Star



Key questions

Characterization of X-ray binaries

Formation rate as function of time

Requires synergy of X-ray and optical/IR observations



The deep Chandra SMC Survey
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Formation Efficiency Indicators

—_
o

—
o|

—
o|

—
o 1

—
O 1

—
o 1

o

—_

N

w

N

(91

HMXB formatlon efﬂClency

N(HMXBs)/SFR [1(% M@{yr]
N(HMXBs)/M.[10"M®]

N(HMXBs)/N(OBs)}_I_{_% i

10*2 —

10*

1%l

Ly/10"M, (erg s™' My™")

—

o
©
©

—+

10.0F

1.0

LI IIIII|
Ly(2)/Lx(Zo)

0.1F.~
Eoul

Fragos et al. 2013

Antoniou et al. 2019,

: 10 Y arXiv 1901.01237

ULXs: See also K. Kovlakas' poster
Effects in sub-galactic scales: K. Kouroumpatzakis poster



Dissecting XRB populations: M81

100

LMXBs ——
HMXBs ——
a = -1.6 (canonical)

a=-22
Supergiants —— |1
O/B Main Sequence
Yellow Giants ]
Globular Clusters ——

N >Ly)

I
IIII|

1 10 100
Ly (1077 erg/s)

Sell et al. 2019

See also B. Lehmer’s talk tomorrow
Integrated emission: K. Anastasopoulou poster



What about the compact objects ?




Spectral differences between
compact objects
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Spectral differences between
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The view of galaxies up to 10 keV
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NUSTAR compact object diagnostics
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Sample of nearby galaxies
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Compact Object Demographics
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NuSTAR
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Summary

First direct measurement of XRB formation efficiency

First constraints on compact object demographics in
other galaxies

* Synergy of X-ray and multi-wavelength information

* Characterization of compact objects and donor stars
critical for

v Measuring XRB formation
v'Constraining XRB evolution

v Effect of star-formation history, metalicity on
compact object populations

- Need spatial resolution and energy coverage >10ke\
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Donor star classification




The deep Chandra SMC Survey
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Nearby galaxies above 10 keV
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X-ray source classification
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Compact object populations
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The standard accretion
paradigm
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Population simulations
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Compact object populations

= OBSERVATIONS

= =: DELAYED
== STARTRACK

Belczynski et al, 2012
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Spatial distribution of compact
objects
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The X-ray binary zoo
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Compact object populations
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Compact object populations
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Their (complicated) evolution
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GW progenitors
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