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Outbursts in 1A 0535+262

Insight-HXMT 
observations

NICER+HXMT 
ààààà
Broadband + high cadence + 
broad luminosity range

Be X-ray binary
Distance: 2kpc
Orbital period: 111d
Period: 103s
Eccentricity: 0.47



Sub-/supercritical transition 
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Evidence for the presence of 
an accretion column:

Picture 1

Becker 2022

Picture 2

Poutanen 2013

CRSF evolution

Wang 2022

Kong 2021



A low luminosity transition
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• Pulse-to-pulse analysis

Shui submitted

Kong 2021



A low luminosity transition
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Becker 2012

Langer 1982



A lower luminosity transition
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NICER

Xiao submitted

Swift/BAT (15-50 keV)

Extend to lower luminosity states using NICER observations



A lower luminosity transition
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Using a simplified Model：
tbabs*(blackbody + power-law)

A transitional luminosity 𝐿!~3.7×10"#erg/



A lower luminosity transition
• Possible physical mechanisms:

• different seed photons of Comptonization

• vacuum polarization effect
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Becker 2022

The radiation we observed is 𝑪𝒐𝒎𝒑𝒕𝒐𝒏⊗ (𝒃𝒍𝒂𝒄𝒌𝒃𝒐𝒅𝒚 + 𝒃𝒓𝒆𝒎𝒔𝒔𝒕𝒓𝒂𝒉𝒍𝒖𝒏𝒈 + 𝒄𝒚𝒄𝒍𝒐𝒕𝒓𝒐𝒏)
Without QED

With QED



Summary
Several accretion regimes and transitional luminosities 
have been found in 1A 0535+26:
• 6.7×10!"erg/s: the appearance of the accretion column 
• 10!"erg/s: probably related to the gas shock 
• 4×10!#erg/s: different Comptonization seed photons 

or/and the vacuum polarization effect
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Thanks!!
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Tsygankov 2019
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