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Lecture 4

• Population of X-ray binary in the Galaxy
– Where are they located and why there?
– Difference in bulge and plane population

• Globular clusters are special à we will not discuss them

– Comparison with other galaxies
• X-ray binary feedback to the galaxies

– Influence of X-ray binaries on galaxy evolution
– Might change over cosmological time scales
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Conclusions of those population 
studies

• LMXBs in the plane as well but they are 
concentrated in the Galactic bulge
– Trace old population of stars
– The live long and have time to move away from the plane
– Total Lx depends on total mass of galaxy

• HMXBs are mostly in the plane
– They are young and stay close to where they were formed
– Time delay between star formation and HMXB activity 

(~5-10 Myr)
– Total Lx depends on star formation rate 



Feedback on galaxies
• X-ray binaries are bright X-ray sources

– HMXBs could be a major source of X-rays in the early universe

• This X-rays can heat up the surrounding ISM/IGM
– Important for ISM/IGM structure in galaxies?
– Might keep ISM/IGM warm without much mass loss from galaxy
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• How does this feedback compare to other feedback 
mechanisms (SNe, AGN, stars)?
– Impact on star formation activity (decreases it?)

– How does this change (decrease) on cosmological time scales?
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Complex interaction with X-ray 
binary feedback and star formation
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Conclusions

X-ray binaries are very important sources
• Study accretion physics
• Study extreme physics in and around 

neutron stars and black holes
• Study binary evolution
• Study the feedback processes in galaxies






