
    
      Fig. 3 
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        Dispersion surfaces obtained with the numerical linearized Vlasov-Maxwell solver WHAMP, for a homogeneous, magnetized, and Maxwellian plasma (Roennmark 1982), for ne = 1.4 cm−3, Te = 2 eV, B = 132 nT, (fpe/fce = 2.88) presented all together (left) and separately, with color indicating the ratio of the magnetic to electric field (right) on a logarithmic scale. The frequency is normalized to electron plasma frequency, and the wave numbers, presented on a logarithmic scale, to the Debye length.

      

    

  
    
      Fig. 5 
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        Mutual impedance spectrum for a monopolar antenna emission and reception, according to the geometry presented in the figure. The parameters used for this calculation are: from left to right, fpe/ fce = 5, 2, 1, 0.5, 0.2, and from bottom to top, λDe = 5, 10, 20, 40 cm. The different curves correspond to a different angle between the magnetic field and the emission-reception direction.

      

    

  
    
      Fig. 7 
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        Hamelin’s diagram, which presents [image: equation] as a function of the ratio of plasma to electron cyclotron frequency, fpe / fce, where fqn are the frequencies at which Bernstein waves have zero group velocity. These results were obtained with the numerical linearized Vlasov-Maxwell solver WHAMP, for a homogeneous, magnetized, and Maxwellian plasma (Roennmark 1982).

      

    

  
    
      Fig. 10 
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        Mutual impedance spectrum for a quadrupolar antenna compatible with the one of the RPC-MIP instrument, as in Fig. 6, with different electron temperature anisotropy, as in Fig. 9.

      

    

  
    
      Fig. 11 
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        Amplitude of the maxima at the first two fqn frequencies as a function of the angle between the magnetic field and the antenna emission-reception direction, for a monopolar geometry such as the one presented in Fig. 9. The amplitude increases as the angle approaches 90 degrees.

      

    

  
    
      Fig. 12 
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        Temporal damping rate, ℑ(f /fce), for the branch of Bernstein waves with 2 ⋅ fce ≤ f ≤ 3 ⋅ fce, presented as a function of the perpendicular (resp. parallel) wave number, k⊥ (resp. k||). The wave numbers are normalized relative to the parallel Larmor radius, rLe,|| = Tth,e,||/ωce, and fpe/fce = 1.4. Lines of a constant angle with the magnetic field are also presented. These results were obtained with the numerical linearized Vlasov-Maxwell solver WHAMP, for a homogeneous, magnetized, and Maxwellian plasma (Roennmark 1982).

      

    

  
    
      Fig. 13 
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        Mutual impedance spectrum for a quadrupolar configuration, according to the geometry presented in the figure, and compatible with the one of the RPC-MIP instrument on board the Rosetta spacecraft. Here, the ratio of plasma to electron cyclotron frequency is fpe/fce = 1.4. The effect of electron-neutral scattering, modeled by Eq. (4), is presented by the decreasing electron-neutral collision frequency on the horizontal axis, from left to right.

      

    

  
    
      Fig. A.1 
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        The progressively finer subdivisions produced by the numerical integration scheme is presented, using as an example one of the test functions from Genz (1984) that are used in the validation procedure described in appendix B. In the last figure, the function used in the integration is also shown in color.

      

    

  
    
      Fig. B.1 
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        Pseudocode form for the numerical integration algorithm used in this work to compute the values of the potential expressed by Eq. (A.1).

      

    

  
    
      Fig. B.2 
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        Illustration of the subdivision of the integration regions for the integral defined in Eq. (6), used in Eq. (B.1).

      

    

  
    
      Fig. B.6 
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        Mutual impedance spectrum expressed in Eq. (1) for the RPC- MIP configuration presented in Fig. 6. The amplitude (resp. the phase) is presented in the top (resp. bottom) panel. The Debye length is λDe = 10 cm. The continuous line is computed using the algorithm implemented in Gilet et al. (2017), while the dotted lines correspond to the calculation described in this work, for two values of the ratio fpe / fce of 10 and 50.

      

    

  
    
      Fig. C.2 
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        Phase of the mutual impedance spectrum for a quadrupolar antenna compatible with the one of the RPC-MIP instrument on board the Rosetta spacecraft, as presented in Fig. 6.

      

    

  
    
      Fig. D.1 
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        Mutual impedance spectrum for a quadrupolar configuration, according to the geometry presented in the figure, and also used by Beghin (1995) and Gilet et al. (2017). The parameters used for this calculation are the same used in Fig. 5.

      

    

  
    
      Fig. D.2 
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        Mutual impedance spectrum for a quadrupolar configuration as the one used in Beghin (1995) and Gilet et al. (2017), with different values of the electron-neutral scattering frequencies presented in the horizontal axis, to be compared with Fig. 13.

      

    

  
    
      Fig. D.3 
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        Mutual impedance spectrum for a quadrupolar antenna as the one used in Beghin (1995) and Gilet et al. (2017), with different electron temperature anisotropy, as in Fig. 9.

      

    

  
    
      Fig. D.4 
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        Phase of the mutual impedance spectrum for a quadrupolar antenna as the one in Beghin (1995) and Gilet et al. (2017), as presented in Fig. C.1 and Fig. C.2.
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