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High-Mass X-ray Binaries

Video Credit: Walt Feimer, NASA/GSFC



Multiplicity and High-Mass Stars 

Duchene	and	Kraus	2013	
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High mass stars have 
higher binary fraction

Sana+2012

~70% of O stars interact w/ companion



Galactic HMXBs 

Walter+2015

X-ray 
bright



Extragalactic HMXBs 

NGC 300, 
NGC 2403: 

~40-55 Myr

Williams+2013

Antoniou+2010

SMC:
~40-50 Myr

LMC:
~10-12 Myr

Antoniou+2016



Williams+2015

The X-ray Source 
Population of M33 

Large  HMXB component 

Magrini+2007

• large HMXB population 
• metallicity gradient 
• face-on, star forming spiral
• low foreground extinction
• less distance uncertainty  

than galactic samples



Leveraging Chandra & HST

Tüllmann+2011	(ChASeM33)



Alignment & Counterpart ID



Measuring HMXB Ages 

CMD modeling with MATCH (Dolphin 2002)



M33 X-7: An Eclipsing XRB

Orosz+2007



The Age of M33 X-7

< 6 Myr



HMXB Variability 



Young Candidate HMXBs in M33



Conclusions & Future Work

• M33 hosts a population of 
very young candidate 
HMXBs 

• Hint of bimodality in the 
age distribution

• Further source 
characterization w/ multi-
wavelength data 

• Full SED modeling  of 
optical counterparts from 
forthcoming HST legacy 
survey   



New Candidate HMXBs in M33 



Characterizing HMXBs 
Foreground Eclipsing XRB? 


