
    
      Fig. 3 
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        Simultaneous narrowband-type and broadband-type (category III) high-frequency waves. Electric field recorded by LPW instrument on MAVEN spacecraft is plotted as a function of time in milliseconds after the start of this event (i.e., tstart), the fast Fourier spectra of these electric field variations and its spectrograms (frequency–time representation) are plotted in panels a, b, and c, respectively. This is example 3 (event no. 4) and its start time is 01:54:50:040 hh:mm:ss:mss (in UT). The black dashed-dotted vertical line in panel b and horizontal line in panel c indicate the upper-hybrid wave frequency estimated from ambient plasma parameters. The 90% statistical significance marked by dashed grey line in panel b. Here, the length of electric field data is 62.5 ms.

      

    

  
    
      Fig. 5 
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        Periodicities observed in broadband-type waves. Panel a shows average spectrogram power 〈PSD〉 as a function of time for event no. 5 shown in Fig. 2 (broadband-type wave, category II). Here, time is in milliseconds after the start time 01:55:46:200 hh:mm:ss:mss (in UT); panel b shows Fourier transform of average spectrogram power as a function of periods; and panel c shows the distribution of dominant repetitive periods observed in 13 broadband-type events of category II and III. The dominant repetitive period is estimated to be 10.6±2 ms. The red dashed line in panel b indicate the 90% statistical significance level for the Fourier spectra.
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        MAVEN location and wave occurrence region. The trajectories of MAVEN spacecraft (red) in XY plane during time interval (a) 1.5–2.1 UT and (b) 6.25–6.85 UT around the Mars are shown. The modeled bow-shock and magnetopause boundary, obtained by using Trotignon et al. (2006), are shown. The occurrence of high-frequency fluctuations are marked with blue dots.

      

    

  
    
      Fig. A.2 
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        Event no. 2; category III

      

    

  
    
      Fig. A.3 
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        Event no. 3; category III

      

    

  
    
      Fig. A.4 
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        Event no. 6; category III

      

    

  
    
      Fig. A.5 
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        Event no. 7; category III

      

    

  
    
      Fig. A.6 
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        Event no. 8; category III

      

    

  
    
      Fig. A.7 
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        Event no. 9; category II

      

    

  
    
      Fig. A.8 
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        Event no. 10; category III

      

    

  
    
      Fig. A.12 
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        Event no. 14; category I

      

    

  
    
      Fig. A.15 
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        Event no. 18; category I

      

    

  
    
      Fig. A.16 
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        Event no. 19; category I
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