
    
      Fig. 3 
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        Integrated flux in a ± 5 km s−1 passband centred on the telluric Na I absorption lines of the first night (top panel) and second night (bottom panel). The integrated flux is normalised to its maximum value. In dots, we show the results for the Na I D2 line and in crosses, the results of the Na I D1 line. The vertical dashed lines mark the origin and end of the transit.

      

    

  
    
      Fig. 5 
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        First panel (top): two-dimensional map of the individual transmission spectra around the Na I doublet lines of HD 209458b. Second panel: two-dimensional map of the modelled CLV and RM effects around the Na I doublet. In both panels, the results are presented in the stellar rest frame and the colour bar shows the relative flux (Fin /Fout-1) in %. Theblack horizontal dashed lines indicate the four contacts of the transit and the dotted white line marks the expected position of the planet trail during the observations. Third panel: transmission spectrum computed combining the data between the second and third contacts of the transit. Fourth panel: combination of the in-transit exposures from the first to fourth contacts. Fifth panel: combination of ingress exposures.
Sixth panel (bottom): combination of egress exposures. The transmission spectra are computed combining the data in the planet rest frame. The original data error bars are shown in light grey and the data binned by
0.03 Å is shown in black. We note the different y-scale in the different panels. In red, we show the CLV and RM effects in the final transmission spectrum and in blue, the deformation due to the RM alone.

      

    

  
    
      Fig. 7 
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        Top panel: average out-of-transit stellar CCF. Middle panel: tomography of the CCFs deformation for the two transits combined in the stellar rest frame. The dotted white line indicates the planet radial velocities and the black horizontal dashed lines show the four contacts of the transit. The colour bar shows the relative variation of the CCFs with respect the combined out-of-transit CCF in
%.
Bottom panel: combination of the CCF residuals from the middle panel in the stellar rest frame (dashed line) and in the planet rest frame (solid line) between the first and fourth contact.

      

    

  
    
      Fig. 10 
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        Toppanel, from left to right: modelled CLV and RM effects of the Na I doublet lines assuming different stellar atmospheric models compared with the transmission spectrum around Na I D2 (left panel) and D1 (right panel). Bottom panel: transmission light curve of both lines combined calculated in the planet rest frame(left panel) and the transmission light curve in the stellar rest frame (right panel). In solid lines, we show the models containing the CLV and RM deformation. In dashed lines, it is only the RM that is considered. In light-grey, we show the original data and in black error bars the data binned by
0.03 Å (top panels) and 0.001 in the orbital phase (bottom panels). The different stellar models are shown in different colours and indicated in the legends. Bottom row: residuals between the data and the models. The colours indicate the residuals between the data and the model shown with the same colour. We indicate the residuals with the models computed considering only the RM deformation with stars and the residuals with the models containing the CLV and RM deformation with dots.

      

    

  
    
      Fig. 11 
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        Left panel: local stellar spectrum of HD 209458 around the Na I doublet lines. Top-left panel: local stellar spectrum following the same format presented in Fig. 1, but around the Na I doublet. Bottom-left panel: time-evolution of the local stellar spectrum presented in the top panel but, in this case, the flux information is shown in the vertical axis. The spectra are not normalised to their own continuum level, so they still contain the flux information (the normalised profiles are shown in Fig. A.5). For a clear visualisation, we modified the continuum flux to include an offset so the spectra are shown ordered in orbital phase. The colours are indicative of the orbital phase of the planet and, therefore, the radial-velocity of the stellar disc surface. The observationsare shown with solid lines and the stellar models with dashed lines of the same colour. The stellar models are computed using MARCS in LTE. The out-of-transit results are shown in black. The spectra are shown binned by
0.02 Å and 0.0025 in orbital phase. The black-dashed vertical lines indicate the position of the Na I doublet lines. Right panel: residuals between the observed and modelled local spectra presented in the left panel.

      

    

  
    
      Fig. A.1 
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        Same as in Fig. 5, but for the individual nights. The first night (2019-07-20) is presented in the
top panel and the second night (2019-09-11) is shown in the bottom panel.

      

    

  
    
      Fig. A.2 
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        Same as in Fig. 6, but for the individual nights: first night (2019-07-20) in the left column and second night(2019-09-11) in the right column. We note that the second night results could be partially affected by telluric Na I absorption residuals.

      

    

  
    
      Fig. A.3 
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        Master stellar spectrum in the Na I region of HD 209458 (black) computed as the combination of all out-of-transit spectra of the first night (2019-07-20). For comparison, in different colours we show the synthetic stellar spectrum computed with the different stellar models used in this work.

      

    

  
    
      Fig. A.4 
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        Master stellar spectrum of HD 209458 (black) computed as the combination of all out-of-transit spectra of the first night (2019-07-20) in different wavelength regions. For comparison, we show in red colour the synthetic stellar spectrum computed with the MARCS stellar models assuming the stellar parameters from Table 1, solar abundance, and LTE.

      

    

  
    
      Fig. A.5 
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        Observed (solid lines) and modelled (dashed lines) local stellar sodium Na I profiles at different orbital phases during the transit. The profiles are shown normalised to their continuum level, and result from the combination of both Na I D lines of the two nights of observation. The data areshown binned by 2.5 km s−1
and each profile is the result of combining the individual local stellar lines every
0.0025 in orbitalphase. The models are shown with an offset to the vertical axis for better visualisation, and are computed using the MARCS stellar models in LTE. The colours indicate the orbital phase of the planet (see colour bar). The vertical black-dashed line is the reference at 0 km s−1.
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