
    
      Fig. 3 
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        Results of the cross-correlation analysis for methane (CH4, left column) and carbon dioxide (CO2, right column). The results shown are based on data corrected by using SYSREM in telluric rest frame. Top panels: cross-correlation function for each orbital phase. Middle panels: Kp-v maps. Bottom panels: cut through the Kp-v map at the literature Kp value.

      

    

  
    
      Fig. 5 
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        Atmospheric properties of the three different modelled regions of the planet. Panel a: sketch of the three different regions retrieved for the planet atmosphere. Panel b: probability distributions of the temperature and cloud top pressure retrieved for the three regions. The isolines indicate the 1 and 2σ levels of a 2D distribution, i.e. encompassing 39.3 and 86.0% of all posterior samples, respectively. The blueshifted terminator region is indicated in blue, the redshifted terminator region is indicated in red, and the polar region is indicated in grey. Panel c: histograms of the temperature distributions. Panel d: histograms of the cloud top pressure distributions. The mean values of the distributions are indicated with a dashed line. The respective values are quoted in the plot, together with the 1σ uncertainties of a 1D distribution, i.e. determined as the values that encompass 68.0% of the distribution.

      

    

  
    
      Fig. 7 
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        Posterior distributions for the C/O ratio and metallicity of the planet atmosphere. Bottom left: Posterior distributions from the retrievals for the C/O ratio and metallicity [Fe/H] of the planet (in blue). The isolines encompass 1, 2, and 3σ. Solar values are indicated by a red dotted line and the values obtained for the host star (Boucher et al. (2023) are depicted by an orange dashed line. The median values of the planet value distributions are indicated with a dashed blue line in the histograms for the C/O ratio (top left) and the metallicity [Fe/H] (bottom right) and quoted above the panels with the respective histograms together with the 1σ uncertainties. The dashed blue line for the median values falls nearly on top of the red dotted lines indicating the solar values.

      

    

  
    
      Fig. A.1 
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        Effects of super-resolution on the resolution and wavelength solution of the observations. Top panel: results from cross-correlation of each spectrum to a reference spectrum (third spectrum of the night, nodding position B) when using the pipeline provided wavelength solution. Position A spectra are plotted in blue, position B spectra in red. Middle panel: same as the top panel but with the wavelength solution derived with molecfit from fitting of telluric lines, for one reference A and one reference B spectrum (third and fourth spectrum of the night). The previous offset is indicated by the black straight line, which is the same as the one shown in panel A. The 0.4 km s−1 offset between A and B has been alleviated, but for both positions a drift over time remains. Bottom panel: mean resolution for each nodding pair from the spatial PSF measurements in each wavelength segment.

      

    

  
    
      Fig. A.2 
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        Results of the cross-correlation analysis for the data corrected by using SYSREM in telluric rest frame. Results are shown for cross-correlation with a pure H2O model (left column), a pure CO model (middle column) and for a model containing both atmospheric species (right column) in the same manner as in as Fig. 2, but with the analysis done in telluric rest frame instead of stellar rest frame. Top panel: cross-correlation function for each orbital phase. For the CO case, the residual noise from stellar lines can be seen in the form of vertical structures. The radial velocity of the planetary orbital motion is indicated with a white dashed line. Middle panel: Kp-v map, i.e. the CCF co-added using different values for Kp. The white dotted line indicates the value for Kp found in the literature. Bottom panel: cut through the Kp-v map at the literature Kp value (black solid lines). The curves resulting from the analysis performed in stellar rest frame, which are shown in Fig. 2, are overplotted (orange solid lines) to facilitate comparison between the CCFs resulting from the two different approaches.

      

    

  
    
      Fig. A.3 
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        Determination of the best SYSREM iteration. Shown is the progression of the S/N of the recovered signal with the number of SYSREM iterations for the injected signal (blue solid line), the blueshifted signal (orange dashed line), and the redshifted signal (green dotted line). Panels a, b and c show the values for SYSREM performed in (quasi-)stellar rest frame, leading to the results shown in Fig. 2. Panels d, e and f show the values for SYSREM performed in telluric rest frame leading to the results shown in Fig. A.2. In all cases the diamonds indicate the peak signal position.

      

    

  
    
      Fig. B.1 
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        Results of the retrieval. The first six distributions represent the isothermal temperatures T and cloud top pressures log10(Pc) of the three independently modelled atmospheric regions (index b stands for the blueshifted signal, r for the redshifted signal and p for the polar regions). These values are followed by the distributions for the maximal velocity at the equatorial regions (weq) and the one for the polar regions (vp). The last six distributions are showing the shared atmospheric parameters C/O ratio and metallicity [Fe/H], the latitudinal angle that separates the equatorial jet from the poles φ, the system parameters Kp and v0, as well as a noise scaling factor β.

      

    

  
    
      Fig. B.2 
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        Results of the injection recovery test. The parameters are shown in the same order as in Fig. B.1. In red we plot the location of the injected parameters. No value was injected forβ, as the noise scaling factor is determined from the data.
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