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X-ray bursters

Frequent Outbursts of 10-100s duration
with lower, persistent X-ray flux inbetween

Type I bursts (~117 sources)!

Thermonuclear
By far most of the bursters

Type II bursts (2 sources)

sudden increases accretion rate
Rapid burster (MXB 1730-335)
Bursting Pulsar (GRO J1744--28)

1. spectral softening in decay

2. a>30 ( the ration between outburst fluence

and burst fluence)

1: https://personal.sron.nl/~jeanz/bursterlist.html
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Type-| &type-Il bursts

by Insight-HXMT

tens type-| bursts

Burst oscillations (4U 1608-52~614 Hz)
Photospheric Radius Expansion (4U 1608-52)
Hard X-ray deficit (4U 1636-536)

Enhancement of accretion emission (4U 1636-536 & 4U
1608-52)

Interplay between thermonuclear burst and accretion
environments(4U 1608-52)

Multi-peak burst profile (Agl X-1 & 4U 1730-22)

~800 type-Il bursts

Broad-band spectra (Rapid Burster)

ovee | |
4U 1636-536 ~10
4U 1728-34

~10

Rapid Burster 200
4U 1608-52 ~10

Aqgl X-1 ~5

Cyg X-2 ~10
GS 1826-238

GX 17+2
4U 1702-429 ~10
4U 1730-22 ~10

MAXI J1816-195

~20+




Hard X-ray deficit (4U 1636-536)
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First detection of corona
Soconds b cooling by Insight-HXMT
from a single short type |

burst.
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Enhancement of accretion emission (4U 1608-52)
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Blackbody model F, model: add a scaling Fr?wmlmiplication) factor

to the pre-burst emission (bb+f *F )

SHERTEXI4U 1608-52p9E RN A: I% T hFEFEIPIEIIZI, EEBH
—AEk53. ZRBHIRERAREIERRX, HiGRHIRIEIEEEHEI, ZRR—kR
INA R RS ERIRFR=RAIEN.

An emission excess at soft X-rays: an enhanced pre-burst/persistent

emission.
Chen et al. 2019, JHEAp, 24, 30
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We find that the burst and
enhanced persistent emissions
sum up to exceed Eddington
luminosity by ~ 40 percentages.
We  speculate that the
enhanced persistent emissions
is from a region beyond the
PRE radius, or through the

Comptonization of the corona.
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enhanced persistent emissions is from a
region beyond the PRE radius, or through
the Comptonization of the corona.
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interplay between thermonuclear burst
and accretion environments

convolution thermal-Comptonization model to fit outburst spetra

Nu T kT. sc kTn Ndiskbb e
10%2em -2 keV keV 102
1.0010-08 §10.5103 3.1310%%  0.691003 §0.71100% 8.2510-10 1750/1520

oo ST Urtoas Spacrun Unioetod Epoactram

i 3

i r

B oaf .
£ om | I

LECEE. 'H w W

bb b+ *F . thcomp*bb



convolution thermal-Comptonization model to fit
burst spectra
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disk evaporation by the burst emission

Fe 78RN

The obscured lower part of the NS surface by the
disk is exposed to the Earth observer due to the
inner disk evaporation by the burst emission.

%10
o
The consistency between the fa model and E
convolution thermal-Comptonization model ai')’
indicates the interplay between thermonuclear =
bursts and accretion environments. 8, i
l.Lg i
it is widespread in bursts but covered up due to
the low counts rate and narrow energy coverage. 7 Relmi= 53201
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Chen Y.-P. et al. 2022, submitted
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also on 4U 1730—22 by Insight-HXMT
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Broad-band spectra (Rapid Burster)
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"igure 2. The light curve snippets of TOO1 (left) and TOO2 (;
t 1-10 keV and 10-20 keV are given in the the top and below p
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HXD in GRS 1915+105 & IGR J17091-3624
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Mrk 110
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FiG. 1.—EPIC pn light curves (1000 s bin) of Mrk 110 in different energy
ranges. The start of variability 1s indicated by downward arrows (see text)

Dasgupta, Surajit, Rao, A. R. 2006

22



Comptt (tau~10, T,

tttttttttttttt

EEEEEEE

eed

~0.2 keV™ Ty )

[v"]
(=9

Ncomptt

T, [keV]

Redeced y?

N
[5a)

—

Qo :
o o 'y (a1
T I T I T ] T

AS]




ERIRAE XSy 1) — Y id
Burster5<Ju{)”JEfjl %J\ié\ﬁz/l\:iﬂﬁi@é
7%, fﬁlEﬂKnjﬂOO%O EH,
)8 U,\ﬁﬁxﬁféﬁm%ﬁ%}é?iﬁ DTECHAE ¢
CIDNAIET U o

XAfE R YO B R
FEGEIR , 7 B FRAE GEIR ER 2 AF SRR XUE. 5 b
HHOULIN 21 11 -

By stacking tens bursts, we find for the

first time that the hard X-rays are laggin;
behind the soft X-rays by 3 s, which is o T T
first reported in NS XRB. ¥yood W e T
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R g2 B I#4 )= (warm layer) 759%
(th;ng,S N., et al., 2000, Science, 287,
1239) .

Zhang et al. (2000) showed that the ST
magnetic reconnection in the disk
can produce a so-called warm layer,
i.e., a corona with low temperature
covering the cold disk

warm layer

disk

24
Chen et al., 2021, ApJ inpress



Type-| &type-Il bursts
by Insight-HXMT

* tens type-| bursts

Burst oscillations (4U 1608-52~614 Hz)

Photospheric Radius Expansion (4U 1608-52
& 4U 1730-22)

Hard X-ray deficit (4U 1636-536)

Enhancement of accretion emission (4U
1636-536 & 4U 1608-52)

Interplay between thermonuclear burst and
accretion environments(4U 1608-52)

Multi-peak burst profile (Agl X-1 & 4U 1730-
22)

 ~800 type-Il bursts

Broad-band spectra (Rapid Burster)

cource Tyep-I X | Type-ll X
bursts bursts
4U 1636-536 ~10
4U 1728-34
~10
Rapid Burster ~800
4U 1608-52 ~10
Aqgl X-1 ~5
Cyg X-2 ~10
GS 1826-238
GX 17+2
4U 1702-429 ~10
4U 1730-22 ~10
MAXI J1816-195 ~20+




