
    
      Fig. 3. 
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        Dependence of the specific intensities in two polarization modes (top panel) and PD (bottom panel) on the zenith angle for the atmosphere with constant sources of photons over depth (B = 1). Blue and red curves correspond to our calculations for λE = 0.95 and 0.7, respectively. Solid and dashed lines in the top panel are for Il and Ir, respectively. The case where B = 1 + τ and λE = 0.7 is also shown with magenta curves. Circles at the bottom panel are the solution presented in Loskutov & Sobolev (1979).

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Normalized monochromatic pulse profiles (top panel), PD (middle panel) and PA (bottom panel) as a function of the rotation phase of a slowly rotating NS with M = 1.5 M⊙ and R = 12 km, and one (solid curves) or two antipodal (dashed curves) small bright spots on the surface. The radiation from the spots has angular and polarization distributions similar to those of a pure electron-scattering atmosphere. The computations were performed for inclination i = 60° and four different spot co-latitudes θsp= 15° (light blue curves), 45° (red curves), 63° (blue curves), and 90° (black curves). This figure is similar to Fig. 11 from Viironen & Poutanen (2004) who considered a NS rotating at 400 Hz.

      

    

  
    
      Fig. 7. 
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        Dependence of the specific intensities in two modes (top panel) and of the PD (bottom panel) on the angle to the normal for the same model atmosphere as in Fig. 6 for four photon energies, i.e., 1, 3, 10, and 50 keV, shown by black, red, magenta, and blue curves, respectively. Black solid and dashed curves coincide.

      

    

  
    
      Fig. 10. 
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        Polarization properties of radiation emitted by pure-hydrogen atmospheres. Top panel: total specific intensity for the hydrogen atmosphere with Teff = 4 MK and log g = 14.3 at various angles to the normal. The black, red, blue, light blue, and magenta curves correspond to μ = 0.953, 0.769, 0.5, 0.231, and 0.047, respectively. Bottom panel: corresponding energy dependence of the PD for the same five angles.

      

    

  
    
      Fig. 11. 
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        Dependence of the PD on photon energy for two angles, μ = 0.047 (solid curves) and μ = 0.5 (dashed curves) for various effective temperatures of the hydrogen atmospheres with log g = 14.3.

      

    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
        Map of the phase-averaged PD in the 2–8 keV band depending on the inclination angle and the colatitude of the spot center θsp computed for the model with the carbon spot carbatm. The curves of equal PD are labeled.

      

    

  
    
      Fig. 13. 
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        Same as Fig. 12 but for the model with the hydrogen spot hatm.

      

    

  
    
      Fig. 14. 
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        Relative pulse profiles (top panel), the phase-dependent PD (middle panel), and the phase-dependent PA (bottom panel) computed in the IXPE energy band 2–8 keV for three sets of angles: the spot center colatitude θsp = 0° and the inclination angle i = 90° (black lines), θsp = 90°, i = 90° (blue curves), and θsp = 60°, i = 30° (red curves). The phase-averaged PDs are shown with dashed lines. The global model hatm (see Table 1) was used.

      

    

  
    
      Fig. 15. 
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        Phase-dependent normalized Stokes parameters q = Q/F (black curves) and u = U/F (red curves) for the same three models as presented in Fig. 14. The top panel corresponds to angles θsp = 0°, i = 90°, the middle panel to θsp = 90°, i = 90°, and the bottom panel to angles θsp = 60°, i = 30°. The phase-averaged values q and u are shown with the dashed lines.

      

    

  
    
      Fig. 16. 
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        Map of the maximum PD in the 2–8 keV band, achievable at some rotational phases, depending on the inclination angle and the co-latitude of the spot center θsp computed for the model with the hydrogen spot hatm. The robust observational limit on the pulsed fraction of 9.7% is also shown with a thick red curve (see details in Doroshenko et al. 2022). The curves of equal PD are labeled.
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