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  Studying accreting compact objects  

with X -ray polarimetry  
 

 
  



X-ray polarimetry so far  

Polarimetry  has proved very important in radio, IR and optical bands.  
 
In X-rays, where non -thermal processes and aspherical  geometries are likely to 
be more common than at lower energies, polarimetry  is expected to be crucial to 
fully understand emitting sources.  
 
However, only one measurement ( P=19% for the Crab Nebula ) has been 
obtained so far, along with a tight upper limit to Sco X-1. These measurements 
date back to the 70s, for the two brightest sources in the X -ray sky.  
 
The lack, for many decades, of significant technical improvements implied that 
no polarimeters  were put on board of X -ray satellites. The situation has 
changed with the advent of polarimeters  based on the photoelectric effect . Such 
detectors, coupled with a X -ray telescope, may provide astrophysically  
interesting measurements for hundreds of sources,  belonging to all major 
classes of X-ray sources are now accessible!  
 
Among them, accreting magnetized neutron stars and accreting black hole 
systems are among the most interesting  
 
 



Accreting magnetized neutron stars 

 

Millisecond pulsars  
 
 
 
 
 
 
 

                                                    Accreting X -ray pulsars  
 



Millisecond Pulsars  

Viironen & Poutanen 2004 

 
Emission due to scattering in hot spots                 
ᵼ Phase-dependent  linear polarization   

Polarization measurements contrain the 
geometrical parameters of the system. 
When combined with spectral and timing 
measurements from e.g. NICER and ATHENA, 
the EoS of the NS can be constrained 



Meszaros  et al. 1988 

Opacity in highly magnetized plasma  
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Phase-dependent linear polarization   

                       
From the (phase-resolved) swing  
  of the polarisation angle:  
 
 orientation of the rotation  
 axis and inclination of the  
 magnetic field (required  
 for many purposes,   
 e.g. measure of  
 mass/radius relation)  

Accreting X -ray Pulsars 



Accreting X -ray Pulsars 

Meszaros  et al. 1988 



Accreting black hole systems  

 

Á The geometry of the corona  
 
 

Á The role of the jet  
 
 

Á The spin of the black hole  
 



The geometry of the corona (hard state)  

 
 

I f the emission is due 
to Comptonization of 
the disc thermal 
photons in a hot 
corona, polarimetry  
can constrain the 
geometry of the corona   
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