
    
      Table 1 

      Physical and orbital parameters of the MASCARA-1b system.

      
        


	Parameter
	Value
	Reference (a)





	
	Stellar parameters
	



	Teff (K)
	7554 ± 150
	T2017



	log g (cgs)
	4
	T2017



	[Fe/H] (dex)
	0
	T2017



	R* (R⊙)
	[image: equation]
	H2021



	υ sin i* (km s−1)
	[image: equation]
	H2021



	
	Planet parameters
	



	Mp (MJup)
	3.7 ± 0.9
	T2017



	Rp (RJup)
	[image: equation]
	H2021



	Kp (km s−1)
	204.2 ± 0.3
	This work



	
	Transit parameters
	



	T0 (BJDtdb)
	[image: equation]
	H2021



	P (d)
	[image: equation]
	H2021



	T14 (h)
	[image: equation]
	H2021



	
	System parameters
	



	a/R*
	[image: equation]
	H2021



	a (au)
	[image: equation]
	H2021



	Rp/R*
	[image: equation]
	H2021



	ip (deg)
	88.45 ± 0.17
	H2021



	e
	[image: equation]
	H2021



	K* (m s−1)
	400 ± 100
	T2017



	λ (deg)
	[image: equation]
	H2021



	υsys (km s−1)
	9.3 ± 2.3
	This work





      

      
Notes.(a)T2017 corresponds to Talens et al. (2017) and H2021 to Hooton et al. (2022).




    

  
    
      Table 2 

      Observing log of MASCARA-lb transit observations.

      
        


	Night
	Date of observation
	Telescope
	Start (UT)
	End (UT)
	Airmass(a) change
	Texp (s)
	Nobs
	S/N (b)





	1
	2019-07-13
	VLT-UT3
	02:56
	09:46
	2.13-1.23-2.02
	150
	111
	106–175



	2
	2019-08-10
	VLT-UT3
	00:47
	08:28
	2.46-1.23-2.54
	150
	130
	108–176





      

      
Notes.(a) Airmass change during the observation. (b)Minimum and maximum S/N for each night, calculated in the Na I echelle order.




    

  
    
      Fig. 2 

      
        [image: thumbnail]
      

      
        Evolution of the airmass (top panel) and a S/N around 590 nm (bottom panel) during the two transit observations with ESPRESSO. The two vertical dashed lines indicate the first and last contacts of the transit.

      

    

  
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Observed stellar CCFs of MASCARA-1 obtained by cross-correlating the full ESPRESSO spectrum with an A0 mask during the transit without correcting the systemic velocity. Both nights are shown together, ordered according to the orbital phase of the planet, which is indicated in different colours. The thick coloured lines show the CCFs binned by 0.01 in orbital phase, and the averaged out-of-transit CCF is shown as a dashed black line. The CCFs have been normalised for a better visualisation. The inset shows a zoomed-in view of the core of the CCFs, where the Doppler shadow of MASCARA-1b can be clearly observed.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        MASCARA-1b cross-correlation results obtained with atmospheric models of different species computed with petitRADTRANS. Each row shows the results for one species. Left column: cross-correlation maps. The first and last contacts of the transit are shown in horizontal dashed white lines. The light cyan region shows the planet radial-velocity paths considering the different possible υsys values for this star (~3–11 km s−1) based on literature measurements and the calculations performed here and the dashed blue line indicates the radial-velocity path of the Doppler shadow. Middle column: Kp − υsys map. The horizontal dashed line indicates the expected Kp at 204.2 km s−1. The colour bar shows the S/N. Right column: combined in-transit CCFs after correcting the planet radial velocities. The horizontal grey dashed lines indicate the ±3σ level. The radial velocities (horizontal axis) of these results do not consider the systemic velocity correction. The strong features observed in the Fe I, Fe II, and Ca I panels correspond to the Doppler shadow.

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Model of the RM and CLV effects in the transmission spectrum of MASCARA-1b around the Na I D2 line. Each panel shows the model computed with the parameters from Hooton et al. (2022) (black) and the models computed when one of the main parameters is changed to its upper (coloured dotted line) and lower (coloured dashed line) uncertainty value. The error bars of the model derived from the uncertainties of all these parameters are shown in grey.

      

    

  
    
      Fig. A.2 

      
        [image: thumbnail]
      

      
        Evolution of the significance of the recovered signal (injected at +135 km s−1) when increasing the number of lines included in the binary mask, ordered in terms of strength. The vertical dashed lines indicate the number of lines selected to estimate the upper limits. These results are obtained as the combinations of the two transit observations. If the signal is not recovered, we assume a minimum of 100 lines (e.g. V II).

      

    

  
    
      Fig. A.3 

      
        [image: thumbnail]
      

      
        Cross-correlation results of Y I, V I, V II, and CaH obtained with a binary mask including a particular number of strong spectral lines (see Fig. A.2). Each panel corresponds to one species, and the number of lines used in the binary mask is indicated in the top right corner of each panel. First row (top): Cross-correlation maps. Second row: Cross-correlation maps obtained with the modelled spectra containing the RM and CLV effects on the stellar lines. Third row: Cross-correlation maps after subtracting the models (second row) to the observations (first row). The white horizontal lines indicate the first and last contacts of the transit. The dashed cyan lines indicate the planet radial-velocity change during the observations assuming υsys = 9.3 km s−1. Forth row: Combination of the in-transit results in the planet rest frame before the model subtraction (first row). The violet line shows the expected RM and CLV effect deformation of the lines in this region. Fifth row: Combination of the in-transit results in the planet rest frame after the model subtraction (third row). The ±3σ noise level is shown in horizontal dashed black lines. The orange line is the cross-correlation result including the injected atmospheric signal at +135 km s−1, whose position is indicated with a vertical dashed cyan line. The light blue region shows the υsys range where the signal from exoplanet atmosphere is expected.

      

    

  
    
      Fig. A.4 

      
        [image: thumbnail]
      

      
        Same as Fig. A.3 but for TiO.
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