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® Spacecraft, ground and flight operations: nominal

® Payload: in good shape after g years in orbit !

Instrument Healthy Change in sensitivity
detectors (%) compared to launch (%)




The soft gamma-ray sky according to IBIS..

> 700 sources in the IBIS Sky (Bird et al. 2010),
today more than 1000...
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|IGRs/unknown transients in the Cat 4

378 INTEGRAL sources
262 IGR unidentified in cat4
68% are transient and strongly variable sources

O 49 Bursticity >4
o 76 Bursticity > 1.2
48 Bursticity < 1.2




The IBRIS/AGILE connection

Previous review oulined the “common™ galactic sources:
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" CMBR (a), FIR (b), starlight (c});

107" thick line: total IC spectrum
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HMXBs the INTEGRAL era

Qaccreting compact object (black hole BH or neutron star NS)
massive companion donor (M >10 M) of early spectral type
(OB)

d~-80 HMXBs known in our Galaxy before the launch of
INTEGRAL In 2002 (Liu et al. 2000)

AHMXBs classified into two groups:. (depending on the
evolutionary state of the donor star):

85% Be HMXBs

15% Supergiant HMXBs (SGXBs)






The SFXTs Sample

Qll firm SFEXTs reported in the literature
-7 firm SFXTs are newly discovered sources by

INTEGRAL
-The remaining 4 SFXTs were previously discovered
by other X-ray satellites (ASCA, BeppoSAX,

RXTE), however INTEGRAL detected several fast
outbursts unveiling or strongly confirming their fast
X-ray transient nature

011 Candidate SFXTs



X-ray pulsar like spectrum

2.Sporadic, hard and low intensity L*1033-34erg s-1 X-ray flares as revealed from
SWIFT monitoring campaign

3.Soft quiescent emission (10 32 erg/s)

High dynamic range : 3-5 orders of magnitude with respect to the quiescent soft

emission emission (10 32 erg/s) i.e. greater than that of classical persistent variable
su pergiant HMXBs (< 20) CHANDRA, piled up! High dynamic range
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SFXT

IGR J08408-4503
*IGR J11215-5952
IGR J16465-4507
IGR J16479-4514
IGR J17354-3255
XTE J1739-302
recent

IGR J17544-2619
SAX J1818.6-1703
AX J1841.0-0536
AX J1845-0433
IGR J 18483-0311

Candidate SFXT
AX J161929-4945
IGR J16328-4726
IGR J16418-4532
XTE J1743-363
IGR J17536-2339
IGRJ 11321-5311?

* First SFXTs with periodic outburst, Sidoli et al., 2006
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SFXTs as candidate MeV Sources

Outbursts of IGR J17354-3255:

Duration 0.5-10 hours, occasionally a few
days

+18-60 keV flux of 20-40 mCrab, rarely
brigther than 100mCrab

Detection significance of 5-10c

Similar X-ray spectral shape, powerlaw
r=2.4
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AGL J

IBIS/ISGRI deep mosaic significance image (~ 10 Ms, 18-60 keV)

Outbursts of AGL J1734-3310:

‘Fast MeV flare lasting 1-2 day
(Bulgarelli et al. in prep.)
«>100MeV flux of 3.5x10-6ph cm-2 s-

*Super AGILE 3oupper limit of 60mCrab
(20-60 keV)
Detection significance of 3-50

The intermediate SFXT
IGRJJ17354-3255 is the best
candidate counterpart of the
fransient MeV AGL J1734-3310,
based on spatial correlation and
similar  transient behaviour on
short timescale



SFXTs: a challenge to theory

The X-ray behaviour of SFXTs cannot be explained in the framework of
standard theories for homogeneous and spherically symmetric wind
accretion (Bondi-Hoyle theory)

Alternative theoretical models focussed on:

1)the X-ray variability is driven by properties of the NS compact object
(gated mechanisms) (Bozzo et al. 2008, Grebenev & Sunyaev 2007)

2) the clumpy wind with different geometry:
Qspherically symmetric clumpy wind (Negueruela et al. 2008)

Q anisotropic clumpy wind (Sidoli et al. 2007)

The Gamma-ray behaviour of SFXTs needs of new deep inspection of the
extreme physical mechanisms able to accelerate particles up to MeV/TeV
energies. Recently, a physical model was proposed by Mirabel et al. 2012.
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