
    
      Fig. 3. 
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        Wave fronts emanating from a uniformly rotating source point whose linear speed exceeds the speed of light, c. (a) Cross-sections of the wave fronts (the circles in light blue) emanating from a volume element of the current sheet with fixed radial and latitudinal coordinates. This figure is plotted for a source element the radius of whose orbit (the dotted circle) is 2.5 times the radius c/ω of the light cylinder (the green circle). Cross-sections of the two sheets of the envelope of these wave fronts with the plane of the orbit (shown in dark blue) meet at a cusp and wind around the rotation axis, while moving away from it all the way to the far zone. (b) By receiving three wave fronts (the circles in brown, pink, and orange) centred at three distinct retarded positions (I1, I2, and I3) of the source point S, an observer, P, inside the envelope detects three images of S simultaneously (I1, I2, and I3).

      

    

  
    
      Fig. 5. 
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        Bifurcation surface of the observation point, P, its cusp locus, and the light cylinder r = c/ω. (a) In contrast to the envelope of wave fronts shown in Fig. 4a, which resides in the space of observation points, the surface shown here resides in the space of source points: it is the locus of source elements that approach P along the radiation direction at the speed of light at the retarded time. The two sheets of this surface meet along a cusp that tangentially touches the light cylinder where it crosses the plane of rotation containing the observation point and spirals outwards as the colatitude, θ, decreases. The source points on this cusp approach the observer along the radiation direction not only at the speed of light but also with zero acceleration at the retarded time. (b) Close-up view of the two sheets of the bifurcation surface in the vicinity of the cusp locus of this surface. The hyperboloid containing this cusp has the conical asymptotes θ = arcsin[c/(rPω)] and θ = π − arcsin[c/(rPω)].

      

    

  
    
      Fig. 7. 
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        Phase of the kernel of the integral over θ and its critical points. (a) Dependence on the colatitude, θ, of the phase of the type of oscillating exponential that is encountered after we superpose the contributions of the constituent rotating rings of the source distribution that have the same colatitude but differing radii (see Sect. 2.2). The curves a–e correspond to successively increasing values of the azimuthal coordinate of the observation point, φP. Note that for curves b and d (shown in red), this phase vanishes at one of its turning points. (b) Dependence of the separation between the locations of the maximum and minimum of a phase, θmax − θmin, with nearby turning points on the distance of the observer from the source, [image: equation], and on the departure, θP − θPS, of the colatitude of the observer, θP, from the critical colatitude, θPS, at which the maximum and minimum of such a phase coalesce. This figure shows that θmax − θmin decreases as [image: equation] with increasing distance when [image: equation].

      

    

  
    
      Fig. A.1. 
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        Dependence on the inclination angle, α, of the theoretical expression for [image: equation], given by Eq. (A.13), for θP → θPS, σ21 → 0, and τ → τ2min → τ2max, shown by the red points. The theoretical value of [image: equation] ranges from infinity to zero over the interval 0 < α ≤ π/2. The horizontal dashed line (in blue) shows the value of [image: equation], given by Eq. (A.12), for the parameters of the Crab Pulsar derived from observations. As indicated by the vertical dashed line (in blue), these two values of [image: equation] match for an α = 1.32 radian (i.e. α = 75.5°).
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