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Outline 

Ø  Ultraluminous supersoft source (ULS) 

Ø  Outflow model 

Ø  Our model: Geometrically thick disk (slim disk) 

Ø  Transition in NGC 247 

Ø  X-ray afterglow of GW170817 



Ultraluminous supersoft source (ULS) 
Ø  High luminosity: a few 1039 erg/s 
Ø  Supersoft thermal spectrum Tpeak ~ 0.1 keV 

Liu et al., Nature (2015) 





Physics of ULS 

Ø  Intermediate-mass black hole (IMBH) 

Ø  White dwarf 

Ø  Stellar-mass black hole or neutron star  
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Outflow model 
Ø  Shen et al. (2015) 

Ø Urquhart & Soria (2016)；Soria & Kong (2016) 



Soria & Kong (2016) 

extremely high accretion rate M101 X-1: 







Gu et al. (2016), ApJL, 818, L4 

Geometrically thick disk model 
 (similar to the classic slim disk) 



McClintock et al. (2006) 



M101 X-1: 





Unified description of ULSs, ULXs, and BHXBs 



Vertical dotted line: Nominal edge of the optically thin funnel region.  





Simulations 

Abstract 

Ogawa et al. (2017) 

Gu et al. (2016) = 





Guo, Sun, Gu & Yi (2018), submitted 

Flux dips with a transition timescale of ~200 s 



Conclusion 

Ø  Two necessary conditions for ULSs: 
            accretion rate: mdot > 30 
            inclination angles: θ > 25° 

     For the other cases: ULXs 

Ø  Lower mdot is required compared with 
the outflow model 

Ø  Application to NGC 247 

Ø  X-ray flare of GW170817 


