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1. Introduction 



http://fermi.gsfc.nasa.gov/ssc/Fermi_5_year.jpg 
 

 More than 30% of the approximately three thousand sources of GeV 
photons in the 3rd Fermi Large Area Telescope source catalogue 

(Acero et al. 2015) lack an associated counterpart at lower energies. 



http://tevcat.uchicago.edu 

About 20% of the TeV sources in the current version of the 
TeVCat catalogue also lack a lower energy counterpart. 



2. Our approach to the problem of 
unassociated gamma-ray sources 



We focus our attention on unassociated gamma-ray 
sources at low galactic latitudes. This is because they 
are more likely to be gamma-ray binaries and related 
systems (e.g. microquasars). 
 
Not many of these stellar sources of gamma-rays are 
known, hence the interest of identifying new cases in 
order to enable statistically robust studies. 





The Luminous Star (LS) catalogue  
pioneered by Hardrop et al. (1959) 



Previous sucesses 



Previous sucesses 



Previous “failures” 

2FGL J0221.4+6257c, suspected 
to be a gamma-ray binary turned 
out to be most likely an AGN 
(Martí et al. 2014, BAJ, 21,3). 



3. The case of  3FGL J0133.3+5930: 
gamma-ray binary or AGN? 



The 95% confidence ellipse of the unassociated source 3FGL J0133.3+5930 

Martí et al. 2016, A&A (in press)         https://arxiv.org/abs/1611.05609 



First suspicions about the peculiar nature of LS I 59 79 

Martí et al. 2016, A&A (in press)         https://arxiv.org/abs/1611.05609 

The Be star LS I 59 79 (a.k.a. TYC 3683-985-1) stands 
out inside the confidence ellipse of 3FGL J0133+5930. 
 
This bright star (V=10.7) is also consistent with the 
ROSAT X-ray source  1RXS J013326.9+592946. 
 
McCuskey et al. (1974) flagged LS I 59 79 as a possible 
optical variable! 



Confirmation of the Be nature 

Martí et al. 2016, A&A (in press)         https://arxiv.org/abs/1611.05609 



Confirmation of the binary nature of LS I 59 79  
using the University of Jaén 41 cm telescope 

Martí et al. 2016, A&A (in press)         https://arxiv.org/abs/1611.05609 



Confirmation of the binary nature of LS I 59 79  
using the University of Jaén 41 cm telescope 

Martí et al. 2016, A&A (in press)         https://arxiv.org/abs/1611.05609 

Clear period detection 
using PDM method at  
0.9701± 0.0003 d. This has 
been later interpreted as 
half the orbital cycle. 



Multi-colour folded light curves 

Martí et al. 2016, A&A (in press)         https://arxiv.org/abs/1611.05609 



PHOEBE modelling: an eclipsing system!!! 

Martí et al. 2016, A&A (in press)         https://arxiv.org/abs/1611.05609 



Are there modern X-ray observations? 
 
 
Yes, the Swift satellite has covered the 3FGL J0133.3+5939 field 
(5ks, Stroh & Falcone 2013). 
 
The old ROSAT soource is not detected!!!! Variable? Spureous? 
 
In contrast, another X-ray source appears in the field located several 
arc-minutes away from LS I 59 79 and detected at the 8σ level. 
 
The Swift source, SWIFT J0132.9+5932, is variable on time scales 
of days and consistent with 2MASS 01325529+5932158 at infrared 
wavelengths. 



Deep UJA telescope view 

Martí et al. 2016, A&A (in press)         https://arxiv.org/abs/1611.05609 



Swift X-ray light curve 

Martí et al. 2016, A&A (in press)         https://arxiv.org/abs/1611.05609 



NOT optical spectrum 

Martí et al. 2016, A&A (in press)         https://arxiv.org/abs/1611.05609 



Martí et al. 2016, A&A (in press)         https://arxiv.org/abs/1611.05609 

 z  =  0.11430  ±  0.0002 

G-band, Mg, Na, Hα + [NII] lines 
all consistent with the same redshift: 



Martí et al. 2016, A&A (in press)         https://arxiv.org/abs/1611.05609 

 Two counterpart candidates 
 

LS I 59 79: a confirmed Be eclipsing binary, but a 
gamma-ray emitting scenario is challenging with two 
non-degenerate stars. However, our knowledge of the 
system is yet uncomplete due to the lack of radial 
velocity data. A compact stellar companion cannot be 
yet excluded. 
 
2MASS 01325529+5932158: could be a blazar, but a 
normal AGN unable to account for the Fermi emission 
cannot be ruled out. 
 



4. Future prospects 

Radial velocity monitoring of LS I 59 79 using 
the Canary islands telescopes in order to 
meaure the mass function(s). 
 
Proceed with the study of other gamma-ray 
candidate stars from the LS and Fermi 
catalogues. 




