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INTEGRAL long bursts

JEM-X:

100 cm? @ 10 keV
3-25 keV

FoV: 5° 3’ reso.

IBIS :
1000 cm? @ 20 keV
18 keV — 10 MeV

FoV = 12°
SPI :
20 keV — 8 MeV

2.2keV @ 1.3 MeV
FoV = 15°

Jérome Chenevez, DTU Space,
Technical University of Denmark
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The Galactic Center region as seen by JEM-X
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The Galactic Center region as seen by JEM-X
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Example of burst detections
In JEM-X detector light curve
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150 — I ] | -
100 —w [

IGR J17254—-3257 ”
50 —] * |
. | | | |
(3OSb1ns) 2465 2465 .5 2466 2466 .5
TIME (d4)
NS-11 ) St. Peteerurg Jérome Chenevez, DTU Space,

July 14, 2011 INTEGRAL long bursts Technical University of Denmark



DTU Space

Long burst from IGR J17254-3257
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Burst 2
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Transition between Two Regimes?
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S, Molkow et al.: INTEGRAL detection of a long powerful burst from SLX 1735-269 (2005)
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The peculiar long burst from GX 3+1

on August 31, 2004

Relation with accretion rate

Superburst

long burst
(Kuulkers, 2002)

Long term persistent flux of GX 3+1 31/08-2004
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An aborted superburst due to the premature ignition of a carbon
layer triggered by an He detonation could also be considered.

NS-11, St. Peteerurg Jérdme Chenevez, DTU Space,
July 14, 2011 INTEGRAL long bursts Technical University of Denmark
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The monitoring of long X-ray bursts with INTEGRAL/JEM-X has led to
the discovery of SiX intermediate bursts longer than =15 minutes: % of the
total population, and ’2 of the bursts, which occurred in the same period.

Intermediate long X-ray bursts observed with INTEGRAL

Source Date To (s)| T (s)| Eb (erg) |Acc. Rate™ Burning Reference
(g/cm?/s)
GX3+1 1200408311800 131| 2-10* | 10000 | He/H |Chenevezetal. 2006
117osaans | 20061001 | 900 |216| 210 | 400 |(H=)He | Chenevez ot al, 2007
20040309 | 1500 | 275|0.7 -10* He Falanga, Chenevez
7o es | 20050411 1800 | 323(1.2-10%| 800 He otal,
20070402 [~900 | 281 (1.0 -10* He 2008
17§5L_>§69 20030915 |2000 | 400 210*" | 1500 | He | Molkovetal, 2005
*Eddington mass accretion rate per unit area: Meaa ~ 10° gem?’s™ (UCXB: in ‘t Zand et al, 2007)
NS-11, St. Petersburg Jéréme Chenevez, DTU Space,

July 14, 2011 INTEGRAL long bursts Technical University of Denmark
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SAX J1747.0-2853 (3-25 keV)
. | . | .
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DTU Space To-date last observed superburst

SAX J1753.0-2853 on February 13t

An exceptional sequence of events:

1. ATel 3162 : “Fermi LAT detection of an outburst from the Galactic center region”
=20s GeV burst 3 days prior to the superburst.

2. ATel 3163 : “Swift/XRT detects SAX J1747.0-2853 in outburst”
Associates this source with the origin of the LAT burst.

3a. ATel 3172* . “INTEGRAL sees continuing activity from SAX J1747.0-2853”
Reports only on strong X-ray flaring activity!

3b. ATel 3183* : “First superburst observed by INTEGRAL, from SAX J1747.0-2853”
Superburst preceded by an intermediately long burst.

4. ATel 3217 : “SAX J1747.0-2853: 'normal’ thermonuclear bursts resumed”
Burst quenching time upper limit of 25 days (as expected).

NS-11, St. Peteerurg Jérdme Chenevez, DTU Space,
July 14, 2011 INTEGRAL long bursts Technical University of Denmark



DTU Space To-date last observed superburst

SAX J1753.0-2853 on February 13t

Summary

* First superburst observed from SAX J1753.0-2853 — early in outburst
» 2"d superburst so far from a (normal) X-ray transient (4U1608-52 in 2005)
» 2"d shorter quenching time (4U 0614+09 : 19 days)

» Photospheric Radius Expansion (TBC)

* Peculiar start of the outburst with a GeV event

» First observation of a firestarter (right heating / C supply conditions?)

NS-11, St. Peteerurg Jérdme Chenevez, DTU Space,
July 14, 2011 INTEGRAL long bursts Technical University of Denmark
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i CONCLUSIONS =

Most intermediate bursts are observed from low luminosity
sources and are interpreted as long pure He bursts. If no H 1s
accreted, they are consistent with the burning of a slowly
accreted, thick He layer, 1n Ultra Compact X-ray Binaries (UCXB) where
the donor star 1s probably a degenerated helium white dwart.

Of special interest are bursters showing events with very
different durations, thus allowing us to study transitions between
different nuclear burning regimes.

Depending on the actual accretion rate, either the burning of a
large amount of H-rich material is triggered by an He flash, or a
thick sedimented column of He 1s triggered by weak H i1gnition.

Relation with superbursts...?

Jéréme Chenevez, DTU Space,

July 14, 2011 INTEGRAL long bursts Technical University of Denmark
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