
    
      Fig. 3. 
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        Simplified illustration of effects related to the deflection of A’s radio signals (solid red) in the gravitational field of B (top down and side perspective). The observer is located at a large distance along the x-axis. Apart from modifications in the propagation time due to a curved path in the gravitational field of B (lensing), one has a longitudinal deflection delay ([image: equation]) due to the fact that the pulsar has to rotate by more than 360° between two pulses while approaching the conjunction. After conjunction, it is less than 360°, which makes pulsar signals arrive earlier at the observer. In addition, there is a latitudinal effect, due to a latitudinal shift in the emission direction towards the observer. This can lead to changes in the pulse profile since the line of sight cuts a different part of the emission region, which can also be accompanied by changes in the pulse arrival times (more details in Sects. 5.1 and 5.2).

      

    

  
    
      Fig. 5. 
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        Aggregated residuals (blue) due to NLO contributions in Shapiro and aberration delay, shown in the orbital phase ψ. Residuals are re-scaled by (1 + eT cos θ)−1 to account for secular variations in amplitude due to the precession of periastron. The black curve indicates the fitted qNLO (see Table 2) with the 2σ range shown by the grey shaded areas, which agrees very well with the theoretical prediction indicated by the red dotted line.

      

    

  
    
      Fig. 7. 
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        Same as for Fig. 6, but masking out the regions without pulses (blocked by the magnetosphere of pulse B). The dashed red lines indicate the orbital phase bins used in Figs. 8 and 9.

      

    

  
    
      Fig. 10. 
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        Lensing simulation: pre-fit residual plotted against orbital phase ψ. Data displayed here are centred on ω = 180° and span a decade. The scattering at the lower end of the curve is due to the precession of periastron.

      

    

  
    
      Fig. 11. 
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        Lensing simulation: post-fit residual plotted against orbital phase ψ.

      

    

  
    
      Fig. 12. 
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        Uncertainty of factor qlen as a function of time span for the simulated data assumed to be ten times better than the SKA 1.

      

    

  
    
      Fig. 13. 
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        Schematic picture of the lensing geometry as used in Sect. 5.4. B′ denotes the retardation corrected position of B (cf. Klioner & Kopeikin 1992; Kopeikin & Schäfer 1999). In principle there is a second photon path towards the observer (below B′). However, for the double pulsar, this signal is not only significantly weaker, but the path also comes so close to pulsar B that the photons are absorbed by the plasma-filled magnetosphere of B (cf. Lai & Rafikov 2005; Rafikov & Lai 2006b).
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