
    
      Fig. 5. 
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        Example of a single-pulse dynamic spectrum and profile with the significantly peaked profile components and their full widths at half prominence highlighted. The right panel shows the mean power spectral density or radio spectrum in the on-pulse region. A sub-threshold peak is visible in the PC phase window on the left.

      

    

  
    
      Fig. 7. 
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        Results from fitting our Markov switching models to our measured Np time series data from the entire 2023-04-24 single-pulse stack. We show the best fit of our three-state model with first-order autoregression and a globally constant variance. The panels show, from top to bottom, the Np time series data, the best-fitting noise-free switching model, the model with added Gaussian white noise with the estimated variance (M+N), the residuals of that (data – M+N), the state probability time series p(S​t), and the most likely emission state for each rotation coloured separately. Red corresponds to S​0, orange to S​1, and green to S​2. We show the best-fitting state means with dashed lines of the same colour in the model panel. As above, the red vertical markers highlight rotations that were RFI excised. The model describes the data well, with almost white residuals.

      

    

  
    
      Fig. 10. 
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        Comparison of the mode-separated mean pulse profiles. The panels show zooms onto the combined PC and MP phase range (left) and the IP phase window (right). The quiescent Q-mode (blue), the bright B-mode (orange), and the bright flaring Bf-mode (green) are plotted on the same absolute scale.

      

    

  
    
      Fig. 11. 
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        Zoomed-in and dynamic range compressed profile stack of 1000 continuous rotations (pulse numbers 150 to 1150) of Q-mode emission taken from the second observation on 2023-04-24, as shown in Fig. 3 right panel. The bottom panels show the same parameters as in Fig. 3. We separately display the MP (left) and IP phase range (right). A longitude-stationary amplitude modulation in the leading profile sub-component of the MP is clearly visible. The IP’s intensity is modulated with the same period and synchronously with the MP’s leading profile component.

      

    

  
    
      Fig. 13. 
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        Longitude-resolved phase angle spectra of the Q-mode (top) and the B and Bf-mode (middle). The LRPS visualises the phase relationship between different fluctuation frequencies in the pulsar’s emission, in contrast to the LRFS, which shows their magnitudes. The FFT block size was set to 8000 and 1680 rotations, corresponding to eight and four times oversampling. Bottom: phase angle gradient along the frequency axis of the Q-mode LRPS from the top panel. We zoomed into the area near the P3 = 41.7 P1 modulation feature shown with a star marker.

      

    

  
    
      Fig. 14. 
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        Correlation analysis between the emission in the MP, PC, and IP phase regions. We show the time series of the measured on-pulse fluences normalised by their individual maxima, where we averaged every 20 pulses for clarity. The solid lines depict running median smoothings of the data using ten-sample wide sliding windows. The red markers at the bottom highlight integrations that were excised. The MP and PC components switch fluence synchronously to each other, while the IP switches asynchronously to both the PC and MP. The latter strongly suggests a feedback mechanism between the polar caps on opposite sides of the star.

      

    

  
    
      Fig. 15. 
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        Three representative examples of single pulses exhibiting extensive quasi-periodic microstructure (top row), low-level PC activity within long stretches of Q-mode emission (second row), low-intensity square-like pulses (third row), and extremely bright pulse components (bottom row) as observed in the PC and MP phase range. We display the pulse numbers in the top-right corner of the profile panels. The dedispersed dynamic spectra are saturated at the same intensity in each panel.

      

    

  
    
      Fig. 16. 
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        Dedispersed dynamic spectra of two example single pulses that exhibit extensive quasi-periodic microstructure in the PC profile component. We zoomed into the PC and MP phase range as in Fig. 15. The quasi-periodic microstructure is clearly visible in the PC pulse envelope.
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