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X-ray Binaries and X-ray burst

4U 1820-30

09-214 keV
Occurs on the neutron star °

surface in LMXBs by nuclear
ignition (unstable H or He)
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Energy range ~ 10keV (soft X-ray)

- e 38 o
Maximum luminosity ~ 10" erg/s e B
(Eddington limit) 1985 August. 19/20

I MXB 1730-335

recurrence time ~ hours to days (Sazlgfzt)al.

X-ray softening during decay I

regular or irregular bursts
recurrence
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number of Type | X-ray bursters ~ 84(2007)
(of ~160 LMXBSs), 2/3 located in the Galactic Bulge



Photospheric Radius Expansion

Photosphere

» In bright bursts, the luminosity L
can reach the Eddington Iimit Leaw

* Pradiation >> P gravitation

e Photospheric layers are lifted off




Vlethod to estimate
Vlass and Radius |
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Vlethod to estimate
Mass and Radius |

Quantities | EXO 1756-248| 4U 1608-522  4U 1820-30 4U 1746-37 EXO 0748-676

D 6.3 £0.6 5.8+ 2.0 8.2+ 0.7 11.05+ 0.85 7.1+ 1.2
A 1.17+ 0.13 3.246+ 0.024 0.9198+ 0.0186 0.109+ 0.044 1.14+ 0.10
F1D,00 6.25+ 0.2 15.41+ 0.65 5.39+ 0.12 0.269+ 0.057 2.25+ 0.23

D (kpc): distance
A (km2 kpc=2): normalised surface area
Fmo (108 erg cm2 s°1): touchdown flux

e Previous - Gaussian distribution of Fn, A, and D (observation)
uniform distribution of . and x (theoritical)
fo(: Tbb/Teff)Z 13-4,
e 00 10

e Our work - x dependence (0.1, 0.3, 0.7)
The accreted material effect



M-R probabillity distrioution |

uniform distribution fixed distribution
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e mass Increases and radius decreases as x Increases

e mass (M/Mo) : 1.24 -1.57
radius (km) : 8.29 - 10.38
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