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Accreting millisecond X-ray pulsar

• Subgroup of LMXBs
• 19 AXMPs confirmed
• Ps ~ 1.7 – 9.5 ms
• Porb ~ 40 min – 11 hr
• recycling scenario 
spin-up, IGR J00291+5934
switch between accretion and rotation power
PSRJ1023+0038, IGR J18245−2452, XSS J12270−4859



SAX J1748.9-2021
• 2015 outburst



SAX J1748.9-2021
• Hard-to-Soft transition modeled by compPS

• Soft state
kTbb, seed ~ 0.28 keV
kTe ~ 5 keV
tau ~ 3.8

• Hard state
kTbb, seed ~ 0.39 keV
kTe ~ 18 keV
tau ~ 2.9



In order to ignite hydrogen and 
helium a certain pressure and 
temperature are needed. They are
achieved when sufficient amount 
of fuel has accreted on to the 
surface.
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SAX J1748.9-2021: spectral transition

Li et al. 2018, A&A, A114

0.5 day from hard to soft



Swift J1756.9-2508
2018 & 2019 outbursts
HXMT observed in 2018



Swift J1756.9-2508
compPS
kTbb, seed ~ 0.77 keV
kTe ~ 42 keV
tau ~ 1.42



Swift J1756.9-2508
compPS
kTbb, seed ~ 0.63 keV
kTe ~ 47 keV
tau ~ 1.59



Pulse profile-2018 outburst



Pulse profile-2019 outburst



Timing

Li et al. 2020 in prep.



Summary
• SAX J 1748.9-2021
H/He bursts
Shortest transition from hard to soft state
X-ray bursts may accelerate the transition
• Swift J1756.9-2508
Broad band spectra 
Pulse profile


