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Outline

* Quick Introduction (HMXBs / SMC)
* Comparison of SMC/MW HMXBs
* New photometric survey

= Conclusions



Compact object (NS or BH) High-Mass X-ray Binaries

+

early type OB star
(M>8 M solar

/

Be X-ray Binaries (Be V-IlI) Supergiant X-ray Binaries (I-I)

decretion disk Roche-lobe overflow/stellar winds

© NASA © ESA




Why do we care ?

- Extreme conditions: gravity and magnetic field
- Be formation/dissipation of the equatorial disk
- Interaction between the Be's disk and NS

- Binary: eccentricity, masses, long-term evolution
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The Small Magellamc Cloud taboratory -

Well determmed star Formatloh hlstory | 4
_Large number oF candldate BeXRBs (~ 0*) '

_ e el Rl but not conﬁrmed o
*http.//xray.sai. ms.u. ru/~rag'uz_ova/BeXcat/ - : :
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Spectroscopic surveys

Dedicated studies

— McBride et al. 2008 :
37 objects

— Antoniou et al. 2009 :
20 objects

— Maravelias et al. 2013
(MNRAS subm.) :
21 objects
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... confirming 49 BeXRBs
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Spectral Type




Comparing SMC and MW BeXRB populations
(spectral types)
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Marginal difference : Maravelias et al. 2013
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Comparing SMC and MW BeXRB populations
(orbital periods+eccentricities)
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1 MW (15 objects)
C_7! SMC (7 objects)

0.4 0.6
Eccentricity

1 MW (16 objects)
__7_! SMC (33 objects)

107
Orbital Period (days)

/SMC: Townsend et al. 2011 Townsend et al. 2011
SMC: Rajoelimanana et al. 2011

No indication of difference



Supernova kick velocities

= Not so different spectral-type distributions
(similar donor-mass distributions)
= Similar eccentricities

= Similar orbital periods

v~ 15+/- 6 km/s (van den Heuvel et al. 2000)

SMC BeXRBs : v ~ 30 km/s (Coe 2005),
v<15-20km/s (Antoniou et al. 2010)
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Ha wide field imaging

> Using: Wide Field Imager camera of 2.2m MPG/ESO
> 0bserving: 16-17 November, 2011
: > 7 Fields of 34'x33' @ Rc / Ha Filters

> Data reduction: THELIv2.6.2 =+ =

— bias, flat-fielding

— astrometry (SExtractor,
Scamp)

— mosaic (Swarp) .
> Analysis: PSF photometry

g R a

(IRAF/DAOPHQOT)
1. detect all stellar sources = | = = f
on the Rcimage

2. photometry on
Ha image




Selecting Ha emitting sources

> Detect sources:

— subtract continuum

—account for difference of the two bands and their zeropoints
For instrumental magnitudes: mag, = mag_+ a

> Select emission line sources: Field 10
—~measureD = mag -mag -a
Ha Ha Rc

— candidate sources:
DHa/ 5DHa <>

secure sources.
D /é6D <-10
Ha Ha

Ha emitting
sources
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Dyaz = magps - magge- a
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*matches / X-ray sources in field
Working list of confirmed and candidate HMXBs

First results (II)

FIELD # Candidates # Secure # Matches *

15803
20499
12133
10 7749
9 27853

4577
7382
2840
2680
6784

6/8
13/14
13/20

1/1

1/1

(other sources: most likely foreground stars or background AGN)



Summary

— Investigate SMC/MW BeXRB populations:
spectral types, orbital periods, and eccentricities

> no definitive differences

— Similar supernova kicks for SMC/MW BeXRBs

— Increase sample: first results from a photometric survey yields
at least 24 000 Ha emitting sources (84 000 candidates)
> find the candidate BeXRBs

> spectroscopic follow-up

— Analyse 2 more fields from WFI and 9 from MOSAIC Il (CTIO)
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