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Westerlund 2; Aharonian et al. 2007 

Eta Carinae; Tavani et al. 2009, Abdo et al. 2010 



• v >    30 km/s > sound speed 
• Origin: binary supernovae / direct encounters in 

clusters … 
• Rare: GOSC (Maíz Apellániz+04): 8% of ~400 stars 

• Strong stellar winds sweep IS matter  

Bow shocks 

~ 



• Arc-shaped features of piled-up material 

• Same direction as stellar velocity 

• Winds confined by ISM ram pressure  

• Distance to star by momentum balance 

• Radiation from shocked gas heats swept dust 

• Dust re-radiates as MIR and FIR excess 

 



E-BOSS v.1 
28 cands (out of  283 OB 
runaway stars known) 
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Distributions 
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Peri, Benaglia, et al. 2012, A&A 



Modeling bow-schocks and their emission 

Relativistic particles  are accelerated at the 
reverse adiabatic shock in the stellar wind 



Modeling bow-schocks and their emission 



del Valle & Romero 2012, A&A 

Spectral energy distributions for O4I and O9I stars 



IRAS bow shock candidates (Noriega-C. et al. 1997) 

Comerón & Pasquali 2007: 

o  Bow shock at MSX-D, E bands 

o  Runaway from Cyg OB2, 1.4 kpc 

o  O4 If ;   70 Mo ;  1.6 Myr; [vw = 3200 km/s] 

Kobulnicky et al. 2010:  

o  v ~ 80km/s, dM/dt ~ 2 x 10-4 Mo/yr 

Ambient density: 6 to 100 cm-3  
A non-thermal 

emitter? 



D-band image (14.65 µm) 



VLA + 
MSX 

images 

C band 

 

L band 
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Spectral index map 
α 

noise 

  S(ν) ~ k  να 

 

 s/n (cont) ≥ 4  

 

 s/n (α)  ≥ 10 

 

 -0.8 ≤ α ≤ 0.3. 

  

  <α> -0.4 
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Computed BS & 
WISE image 
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WISE + 1-8 keV EPIC map                                Energy map 



Absorbed X-ray power law ~ -2.5 



Eemax~1 TeV 





•Runaway massive stars can produce relativistic  particles in 
their bowshocks. 
 
•They have strong infrared fields so IC losses should be 
important in many cases. 
 

•Some nearby runaway O stars can be detected in gamma-rays 
by Fermi and in the future by CTA.  
 

• Others stars, although not reaching the GeV energy range, 
can be non-thermal X-ray sources. 
 

In any case, nearby runaway massive stars and their 
associated bowshocks are a potentital class of new 
high-energy source.  
 



Thanks! 







Distributions 

 detected BS 

GC Peri, Benaglia, et al. 2012, A&A 





VLA obs 
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Images 
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