View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Online Research Database In Technology

Technical University of Denmark DTU
>

The puzzling thermonuclear burst behaviour of IGR J17473-2721

Chenevez, Jérobme

Publication date:
2010

Document Version _
Early version, also known as pre-print

Link back to DTU Orbit

Citation (APA):

Chenevez, J. (2010). The puzzling thermonuclear burst behaviour of IGR J17473-2721 [Sound/Visual production
(digital)]. Danish Physics Society : Annual Meeting, Nyborg, Denmark, 01/01/2010,
http://www.dfs.nbi.dk/aarsmoeder/2010/aarsmoede.php

DTU Library
Technical Information Center of Denmark

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/13782007?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/the-puzzling-thermonuclear-burst-behaviour-of-igr-j174732721(e912eef5-e00e-4f00-b275-cd0b3fe249f1).html

Puzzling thermonuclear bursts
from the tran3|ent low-mass X-ray blnary
17473 2721

Jerome Nl EYEv

[Diego Altamirano
& Duncan Galloway
1 Jean in ‘t Zand
Erik Kuulkers 4
Nathalie' Degenaar
" Maurizio Falanga

Ettore Del Monte
Y. Evangelista
M. Feroci

E. Costa _

National Space Institute



2

A paper

submitted to MNRAS

Mnnthl}' Notices

Puzzling thermonuclear burst behaviour from the transient
low-mass X-ray binary IGR 117473-2721

Journal:

Monthly Notices of the Royal Astromomical Society

Manuscript 1D

MMN-10-0938-M1

Wiley - Manuscript type:

Main Joumnal

Date Submitted by the
Autheor:

12-May-2010

Complete List of Authors:

Chenevez, Jerome; Technical University of Denmark, MNational
Space Institute

Altamirano, Diego: University of Amsterdam, Astronomical Institute
Galloway, Duncan; Monash University, School of Physics and School
of Mathematical Sciences

in 't Zand, Yean; SRON

Kuulkers, Erik; ESA/ESAC

Degenaar, Mathalie; University of Amsterdam, Astronomiczl
Institute "A. Pannekosk”

Falanga, Maurizio; ISSI

Del Monte, Ettore; INAF, IASF

Evangelista, Yuri; INAF, IASF

Feroci, Marco; INAF, IASF

Costa, Enrico; INAF, TASF

Keywords:

¥-rays: bursts < Sources as a function of wavelength, X-rays:
binaries < Sources as a function of wavelength, stars: neutron <
Stars, nuclear reactions, nucleosynthesis, abundances < Physical
Data and Processes

DTU Space, Technical university or benmark

& scholarone
Manuscript Central

Astrotysik mgde

20/5 2010

=
q
=

i



Th

Nuclear burning regimes

eoretical thresholds:

i

I
c
. ) >
e m<900g/cm‘/s : Mixed H/He burning triggered by thermally unstable H ignition. %
Long burst duration (> 100s - 1000s) due to rp- process. a~150.| &,
. i <
» 900 <m < 2000 g/cm*/s : H stable burning (hot CNO cycle) to He
— Pure He flash (3-a). Frequent PRE. a~200.
= 2000 g/cm?/s < m < meqq- Mixed H/He burning triggered by thermally unstable He ignitig >
Burst duration > 10s due to rp- process. a—20-100. E
o
n
[ ] [ ) L] %
- M > Medd - No bursts (e.g. pulsars). Mgy = 10° g/cm?/s b
I

@ Thick He burning (e.g. pure He accretion in UCXB) = Long He bursts (—104! ergs).

% Deep Carbon burning in superbursts (duration —hours, released energy —1042 ergs).
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IGR J17473-2721 aka XTE J1747-274

 Located in the Galactic Bulge, 0.8° from GX 3+1

* Transient X-ray source, discovered in 2005 (Grebenev et al., ATel 467)
NIR counterpart (ATels 521, 634) - 2 (unpublished) X-ray bursts in RXTE

o 2nd gutburst March — September 2008 (ATels 1445, 1459, 1460, 1461, 1468, 1651)
INTEGRAL + RXTE + Swift coverage (57 X-ray bursts)

DTU Space, Technical University of Denmark Astrofysik mgde 20/5 2010
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Outburst with sudden spectral transition

IGR J17473-2721 outburst 2008 and burst times
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2-16 keV (Crab)
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Burst as precursor of outburst?

[cts/s]

SuperAGILE rate in 17 — 25 keV
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Rate (cnt/s)

The burst observed by Swift
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Time-resolved spectral analysis of the Swift burst
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(3-25 keV)
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Bolometric flux ( 1E-9 erg / em—2 /5 )
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Burst properties

T " T T T T T
Edt  JEMX burst ) &
Edt_1 REXTE burst S
Edt_2 EXTE burstd
RS .
— = = .’-;: -
CE
+ '_5?_ &
. . &= - |
s
- *e =l =]
. @ a
-7 + - o
- @ =
)
- =) -
- + '+ e@ __Bf--"%e .
%8, o®
’i’a & _ -~~~ @E}Sq s ®
e ® -1 "7 =]
I T =
- ..
-
I I I
0] 5 10 15 20

Burst decays vs. emission intensity

13 DTU Space, Technical University of Denmark

Bolometric Flux {10_9 erg;’cmzfs}

Net burst peak bolometric Flux (1E—9 erg/cm2/s)

100

80

40

Burst intensity vs. decays

® ]
> [,
E e RXTE Edt_1
RATE Edi_2
® _
(5]
A
R a a® &
N
Y
b S £
hY
@ ®
b, © @
©® ® 2 @ -
D 4@ @ & b
“
- -
@ @ NG o -
@ CERN @
5 @ g _ o
@ @\D ® e
@ & “ ® 3
Y
® B S ® .
Y
\
s
A
hY
N
Y
s
s
b
| 1 1 1 1 | | |
10 20 30 40

Exp decay times (s)

Astrofysik mgde

20/5 2010



14

Outburst with sudden spectral transition

IGR J17473-2721 outburst 2008 and burst times
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SUMMARY E

ldentification of IGR J17473-2721 as a transient NS —LMXB source

Dramatic spectral transition simultaneous with burst Intermission
at outburst peak.

Distance =5.5 kpc derived from Eddington-limited PRE bursts

57 X-ray bursts = 7 different regimes identified:

1.

ST = 0 N

Hard He bursts at outburst onset (very low accretion rate)
He-trig. H/He bursts in hard state (short recurrence times)
He/H bursts with H & He stable burning at high accretion rate
No burst activity at soft-high state (due to a SUPERBURST?)
Pure He bursts (with PRE) at soft-low state

Mixed He/H burning at hard-low state

Last He burst at low accretion rate in soft state

Rising bursting rate < 15% Eddington accretion rate and hysteresis

16 DTU Space, Technical University of Denmark Astrofysik mgde 20/5 2010
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