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Results

]_ e Populations older than ~ 100 Myr and lu-
minosities between 10% — ~ 10" ergs™' are domi-
nated by NSs. BHs in ULXs are present in sig-
nificant numbers only in the first ~ 100 Myr after
the star-formation start and dominate among
the most luminous ULXs.
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The dependence of the #ULX on the time for burst star-
formation. The BHULXSs appear earlier, but due to their
short lifespan NSULX become dominant shortly after the
burst ends at ~ 100 Myr. The local maxima are related to
different evolutionary routes.

Typical late evolution

2 e ULXs appear in a very specific sequence 3.The most luminous ULXs (HLX; Ly >
after the burst of SF: 10" ergs ') contain HG donors (BHULXSs) or
evolved HeS (NSULXs). They form typically
within a few x 10 Myr after ZAMS for BH accre-

tors and a few x 100 Myr for NS accretors.

Typical NS HLX evolution
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Typical early evolution
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The schematic representation of the evolution of a typi- The formation of the most typical NSULX for star-forming
cal NSULX in old stellar populations. We predicted that regions.  Although the ULX population during a star-
systems formed in this route will dominate the ULX popu- formation burst is dominated by BHULXs, a fraction
lation late (a few x Gyr) after the end of star-formation. (~ 10%) of NSULXs is present.
Ultraluminous Simulations Accretion Beaming
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T'wo observational properties: o2 x 10" simulated binaries for each HLOF L.b=1
l.a point-like (i.e. not extended),  model (~ 5% of the Milky-Way 9 Tphe logarithmic model 2.b=0.1

off-nuclear X-ray source with a peak emis-  €quivalent galaxy) . o . 3. -

sion localized in the X-ray band:; e burst and constant star-formation M = min( Mrror, Mraq) b ~ — M 2 8.5
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2.isotropic equivalent X-ray luminosity in ex- ° . metall.lcmes: Zer Zo/10, Zo/100 Lx = Lgaa(1 +In 1) b = m < 8.9

cess of 10" ergs™! (Eddington limit (EL) for ® 2 accretion models 4.

e 4 beaming models ol

~ 10 M- BH).
ULXs were observed to harbor N&S:
-ULX X-2 in M82 (Bachetti et al. 2014)
-P13 in NGC 7793 (Furst et al. 2016)
-ULX-1 in NGC5H907 (Israel et al. 2016)
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