
Burst-disk interactions of long 
thermonuclear X-ray bursts

李兆升

lizhaosheng@qut.edu.cn
青岛理工大学

2026 July 05@Guiyang, FPS15



Outline

• Neutron star mass and radius measurements
• Thermonuclear X-ray burst
• Burst-disk interactions
• Summary



Neutron star mass and radius measurements

• Gravitational wave
• Gravitational redshift on NS surface
• Pulse profile modeling
• Thermal emission from quiescent LMXBs and INS
• Thermonuclear X-ray bursts



4U 1735−44, Cornelisse et al 2000

Carbon burning
103 longer, 1/103 rare, 103 energetic 

H burning via: CNO cycle      6.7 MeV/u
He burning via: α+α+α→12C 0.6 MeV/u

Falanga et al. 2008

Low accretion rate
Helium burning in deep layer

Thermonuclear X-ray burst



Thermonuclear X-ray burst

Suleimanov et al. 2011, 2012
superburst, Weinberg & Bildsten 2007



Burst-disk interactions
Blackbody + fa

Blackbody + relxillNS

Zhao (赵国英), Li et al. 2022, A&A
Lu (路永琪), Li, et al. 2023, A&A



Burst-disk interactions

Yu (余文辉), Li, et al. 2024, A&A
Yu (余文辉), Li, et al. 2025, A&A

4U 1820-30: 1 keV发射线 (Fe L shell)，1.6 keV (Fe, Mg XI, Cr XXIV), 3 keV吸收线 (He-like S XV)



Burst-disk interactions

Fu (付涛), Li, et al. 2025, ApJ

SRGA J144459.2-604207: clocker burster, AMXP, 60 X-ray bursts by HXMT



Burst-disk interactions

Li, et al. 2025, ApJ

SRGA J144459.2-604207: clocker burster, AMXP, 60 X-ray bursts by HXMT

During burst

IXPE, 2-8 keV
HXMT/ME, 5-30 keV
HXMT/HE,  20-60 keV

Pre/Post burst



Emission line at 1 keV

Lu（路永琪）, Li, et al. 2024, ApJ

4U 1850-087: 1 keV Fe emission line, from inner accretion disk 
reflection

Burst-disk interactions: long bursts



E~3.5e42 erg

4U 1820-30: Superburst emptied the inner accretion disk, causing the deficit of persistent emission. 

Burst-disk interactions: long bursts

Peng (彭之娇), Li, et al. 2025, ApJ



Peng (彭之娇), Li, et al. 2025, ApJ

4U 1820-30: Superburst emptied the inner accretion disk, causing the deficit of persistent emission. 

Burst-disk interactions: long bursts



Burst-disk interactions: long bursts

Yu (余文辉), Li, et al. 2026, ApJ in press

MAXI J0911–655



Burst-disk interactions: long bursts

Yu (余文辉), Li, et al. 2026, ApJ in press



Summary

• Burst-disk interactions
ØReflection
ØPoynting-Robertson effect
ØCorona cooling
ØEmpty the inner accretion disk
ØDriven Thermal-viscous Instability of Accretion Disk

谢谢大家！


