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Discovery of new high energy objects
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Sample of studied INTEGRAL sources

Source Region Type Pspin(s) | Porb(d)
IGR J16195-4945 SEXT/OBS

IGR! J16207-5129" | Norma

IGR J16320-4751

IGR J16358-47261 | Norma T, OBS Stete]0)

IGR J16893-4641 | Norma T 012 3.6875
|GRNAGZAIB-A587 SEAT

|GRIJAGAG5-4501: SEXT/OBS

|CRIAGAYOAGAZ SEAT

IGRIJA6558-5208" | - AGN

IGRINAVOS1=8624" | G BHC

IGRIJA7252-36161 | GC P, OB3 413 ObY.
IGR J17391-3021 SEXT

IGRIATS97=2201 | GE EVIXEB

IGR JA8027-2016] | GC iF 139 A5 7
IGR J18483-0311 | GC

IGR J19140+0951 | - OBS 13.55

S. Chaty - Sardenia - 18/10/2007

<Sample of 18 sources:
«2004 ESO NIT SOEI/EMMI
=2005/2006/2007 VLT/NISIE

*NIR Astrometry
*Opt/NIR/MIR Photometry &
Spectroscopy

eChaty et al., subm.
eRahoui, Chaty et al., subm.



Optical to MIR results

5. Chaty =t al : O plical MR obs= natians revealing the abscured ITNTEGRAL sannce

5. Chaty et al.: Optical/M1R otesrvatiors revealing the obscued INTEGRAL binary systems
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Optical->MIR SEDs




TThe obscured source IGR J16318-4848
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EPIC PN/MOS2 & ISGRI O ol
(Matt & Guainazzi 2003; Walter et al. 2003) Target Of pp()l”tumty

ISYINTTEGRAL/IBIS source discovered 29 January 2003 (2° unc.)
= XMM-Newton: comptonised spectrum, strong absorption (N,,=1.84x10%4 cm-)

[Discoveny of the opticallcounterpart, confirmation ofi NIR (23/02/2003)
m B>25.4+/-1; |1=16.05+/-0.54, Ks=7.20+/-0.05

Unusuall 17.4"'mag opl/NIR albsoerplien
= 100x stronger than interstellar; but 100 x lower than X-rays!
a  Matenallahseming in xX=rays concentrated around compact ehject

Chaty & Filliatre, Ap&SS, 2005
S. Chaty - Sardenia - 18/10/2007 Filliatre & Chaty, ApJ, 2004



/ \ Spectral Class
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scomplex, stratified circumstellar
envirenment + enveloppe;, Wind...

)
sont requis pour visionner cette image.

o\/LT"MIR spectrum: many emission
lines (H, He, Ne, PAH, SI)
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TThe obscured source IGR JURSSHRsEA YR Mt
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EINPEEITIELENSE

=108 de5 Lol = 28FS00IKSEVI= 801 V)
HIGIELE SIS VS SURERGIERESTia @6 KPE .
Av = 17.5 mag: dust cocoon
HIVIXE; system:

*Supergiant star: sgB[e], T=23500 K, R=20.5R = 15x10°km
+Cocoon of dust/cold gas: T=900K, R=11.9R. = la.u.

S. Chaty - Sardenia - 18/10/2007



IGR J17544-2618

The SEXT IGR J17544-2619

ent transient X-ray source discovered by

INTEGRAL (09/2003)
(Sunyaev et al. 2003, ATel 190)

last ~hours, long quiescence periods (70d)

Very hard X-ray spectrum, Faint intrinsic
absorption (Nh~2 1022cm-2)
(Gonzalez-Riestra et al. 2004, A&A 420, 589)

. | o Compact object: likely neutron star
1200 R 1800 o0 Distance 3-4 kpC

e (in't zand 2005)
Zurita Heras & Chaty in prep.

*Archetype of "SFXTs": Supergiant Fast X-ray transients:
= O/B' supergiant companions,
sCompact object = BH or NS,
sOuthbursts lasting enly: heurs,

S, Chaty - Sardenia - 18/10/2007 sfFaint guiescent emission



The SFEXT IGR J17544-2619

Image Ks

INTEGRAL
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Opt/NIR ToO 1 day after discovery!

-Blue sg09 Ib (25-28 M, T~32000K)

ewith stellar wind: 265 = 20 km/s (unusually low for O stars)

=> Supergiant HMXB

S. Chaty - Sardenia - 18/10/2007
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Pellizza, Chaty, Negueruela, 2006, A&A



Obscured vs SEXTS: dusty or not dusty?

1e-11

' star+dust - IGR J17544-2619, 32/dof=84/48
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IGR J16318-4848

Ay=5.9,D,=3.9kPc, T,=30500K,R,=21.9R,,,

*|GR J16318-4848:
Companion star: sgBje]
T=23500K, R=20 R

*+ Cocoon of Dust: T=900K, R=12R.

(Fillratre & Chaty, 2004, ApJ; Chaty & Rahoui 2006)

S. Chaty - Sardenia - 18/10/2007

IGR J17544-2619:

s Companion star: O9lb
T=30500K, R=22R, Av=5.9, D=3.9kpc

Fit result: y2/dof=84/48

(Pellizza, Chaty, Negueruela, 2006;
Chaty & Rahoeui 2006, INTEGRAL prac.)
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Summary. of resu

Source Spectral type Nhi NhV NhX Star' T (K) | StarR Dust Dust
(R*) T (K) R (R*)
IGR J16195-4945 OB 23100 22.6 1160 6.1
IGR J16207-5129 BOI 1.73 2 357 32500 21.2
23500 2015 1400 14.9
IGR J16320-4751! OBI 32600 22.6
IGR J16358-4726 sgBle]? 270 28 33 24800 20)15) 810 10
IGR J16303:4643 BeV 2.2 <2.7 24
ICRNI6A1IBE1537 27400J0) 20)72
IGR 162652501, BO.51 2751010 2011
IGRILGAT O 4514 OBl 32000 20.3
IGRN16558E5208 AGNISyAL2
IGRNA091=8624 VKIS QL7 1.03 1.0
ICRNAv252-8616 OB 1.56 3.8 15 30000 20.6
IGR J17301-3021 @8liab(f) 32100 22.9
30700 22
IGRNAY5C7~2201! LEVIXE 1.2 =2.9 5)
IGRI JL8027-2016 OBl 14 =21 9
IGR J18483-0311 (0]2] 1.62 2.45 28
IGR J19140+0951! B0.5I 1.68 2.9 6 20/0]00) 21.2

S. Chaty - Sardenia - 18/10/2007

Chaty et al. subm.; Rahoui, Chaty et al. subm.




Nature of INTEGRAL HMXBs [ L

Supergiant HMXBs

= SXEB wind accretors g

1000

X-ray pulsars, high P > X 301-2

spin

P, =10d, M=20My, a=50R <Ry, 3
(Ryu=240R,, for IGR J16318) s Sk ‘ SO
;g QA3 15’5?'—415
Myg=1.4 Msol a “F . + _
e e R TR o Be binary region
| M.=10 Msol - L -
- M.=15 Msol F *
| M;=20 Msol [ S¥B Roche—lobe overflow systems
M.=25 Msol
_wof E e _Corbet Diagram ;
E’ 1 10 100
% Orbital period (days)
®sf *HMXBS Pgpi, VS Py
Be Binaries
S *sg Roche lobe overflow systems
o *sg wind accretors
o L T Sl (S AR Tl U U
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Courtesy J.A. Zurita Heras
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PErSIStEnt X-ray emission
=« Extension ~10R* - 1 a.u.

x 2) Only arounaltne

= Eccentric orbit, J\JJ CIOSSes the
COCOON: transient X-ray flares?
“I NO aust cocoon: (~IGR J17544)
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QuickTime™ et un
décompresseur H.264
sont requis pour visionner cette image.



Conclusions and prospects...

s INTEGRAL tripled the sgHMXBs known In our Galaxy
revealing a class of highly absorbed binaries.

e Common characteristics:
e sgO/B HMXBs + NS with high P
e Associated to rich SFRs

spin

e Differences:
e Absorption around NS.or \ﬂole system (MIR excess)
 X-ray transient/persi '
e Spectral types & circumstellar environment

e This population questions formation/evolution
e Birth of 2 massive components in rich SFRs?

e Primary progenitors of NS/NS or NS/BH merger
e Gravitational wave emitters? / Link with short/har

ulti-wavelength study dectsive 0 unveLLthe nafure of hiob-eneroy obiccrs..
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