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e Several well known ULXs are now <nown to: ered by neutron star.

(e.g. M82 X- h‘a/hett|+14 NGCJ39 LX.Zl/IsraeI+1/7)

o Most well studied ULXs are persistent sources. .
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e M51 has alarge
and diverse .
population of
ULXs

ULX7 (ULX pulsar,
Rodriguez Castillo+20)

ULX8
(Cyclotron line source,

Brightman+18) .

L ]
SN2011dh, type I1b
supernova

XT-1 (transient ULX,
" Brightman+20)
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o . Source found 7.6/arcmin (8.4 kpc) from the center of
o lINGC 93

‘W No HST sources within X- ray positional error region.
c ut \rst I?a!ﬁ(d for 180 days.
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NGC 779

e Source found 2.0 arcsec from the center of NGC
@f—f*‘

7793.

SW|ft Chandra-and NuSTAR spectra are well fitted
\by a disk-like spectrum (power-law ruled out) with
lowlevel of absorptlon :
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— . cIassmaI/dwarf novae/a re also expected to show
optlcaI7UV emission. /

Other type of X_ ay transient'iﬁihe galaxy . Ste”ar ﬂa res are typ|ca|/‘!, mUCh Shorter in

: . RS i duration, no Galactic st/a"r's in error circle.
in question (~103%° erg s @ 3-4 Mpc)
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* supernovae also expected to show optical/UV em)iss»io"hl.
® supernovae rates much lower. /

These X-ray transients must be ULXs!
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Swift J130456-493158

ng tcurves modelled with the disk instability
Swift J095520+690400 modeI of Hameu ry & Lasota (2020).

e Model expléins that super-Eddington outbursts
b can be explained by thermal-viscous instabilities
in large unstable disks with outer radii greater
~than 107 km.
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The tlmescaFNuxeS ,,)_rLJ me right arts argue against other types

of X-ray transient. |

The rate of traks nt ULXs for th s%ztllre g 1A

s

| es appears hlg and the/number of systems
that produce ULX lu mﬁes are I|kelydom|na

ed by tran5|ent sources. /

/

(

Still much to learn, such as the nature of the accre"tor (NS/BH?) and accretion mechanisms.
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