
    
      Table 2 

      Parameters of MASCARA-1b.

      
        


	Parameter
	Symbol(unit)
	Value





	The star
	
	



	Effective temperature
	Teff (K)
	7554 ± 150(a)



	Radius
	R* (R⊙)
	2.1 ± 0.2(a)



	Mass
	M* (M⊙)
	1.72 ± 0.07(a)



	Systemic velocity
	υsys (km s−1)
	11.20 ± 0.08(a)



	Metallicity
	[Fe/H] (dex)
	0.15 ± 0.15(b)



	




	The planet
	
	



	Radius
	Rp(RJ)
	1.5 ± 0.3(a)



	Mass
	Mp(MJ)
	3.7 ± 0.9(a)



	Surface gravity
	log g (log cgs)
	[image: equation]



	Inclination
	ip (degree)
	[image: equation] (a)



	Orbital period
	P (day)
	2.1487738 ±0.0000009(b)



	Transit epoch
	T0 (BJD)
	2458833.48815 ±0.00009(b)



	Transit duration
	T14(h)
	4.05 ± 0.03(a)



	RV semi-amplitude
	Kp(km s−1)
	197.4 ± 2.7





      

      
References. (a)Talens et al. (2017). (b)Hooton et al. (2022).




    

  
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Model spectra and S/N maps of Fe I and Ti I. Left panels: model spectrum of each chemical species. Middle panels: S/N map of each chemical species. The signals from both the VIS and NIR channels are combined. The dotted white line is the position of Kp−Δυ where the S/N is maximum. Right panels: CCF at the Kp of the maximum S/N.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Retrieved T–P profile and comparison with the results from the self-consistent HELIOS model. The HELIOS model was calculated assuming solar abundances for both no and full heat redistribution from dayside to nightside. The shadows are the 1σ range of the retrieved results.

      

    

  
    
      Table 4 

      Parameter values from the T–P profile retrieval.

      
        


	Parameter (unit)
	Free retrieval
	Chemical equilibrium
	Boundaries





	T1 (K)
	[image: equation]
	[image: equation]
	2000 to 6000



	log P1 (log bar)
	[image: equation]
	[image: equation]
	−7 to 0



	T2 (K)
	[image: equation]
	[image: equation]
	1000 to 5000



	dP (log bar)
	[image: equation]
	[image: equation]
	0 to +7



	log P2 (log bar)
	[image: equation]
	[image: equation]
	...



	β
	0.90 ± 0.0003
	0.90 ± 0.00025
	0 to 10



	α
	[image: equation]
	[image: equation]
	0 to 10



	log (Fe)
	[image: equation]
	...
	−10 to 0



	[3pt] [Fe/H] (dex)
	[image: equation] (a)
	[image: equation]
	−3 to +3



	log (Ti)
	[image: equation]
	...
	−10 to 0



	[Ti/H] (dex)
	[image: equation] (a)
	[image: equation]
	−3 to +3



	log (V)
	<−7.7
	...
	−10 to 0



	[3pt] υeq (km s−1)
	[image: equation]
	[image: equation]
	0 to 20



	Δυ (km s−1)
	[image: equation]
	−1.2 ± 0.5
	−20 to 20



	Kp (km s−1)
	[image: equation]
	199.4 ± 1.2
	180 to 220





      

      
Notes. (a)In free retrieval, [Fe/H] is approximately calculated by assuming that the Fe element exists mainly in the form of Fe I and the atmosphere is mainly composed of H I.




    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Element abundances of Fe and Ti relative to the Sun. The upper panel is the result of free retrieval and the lower panel is from chemical equilibrium retrieval.

      

    

  
    
      Fig. A.2 

      
        [image: thumbnail]
      

      
        Same as Fig. A.1, but for the Ti I signal.

      

    

  
    
      Fig. A.3 

      
        [image: thumbnail]
      

      
        Some tentative signals for certain chemical species. Li I, Al I, Cr I, and Si I data were from the NIR spectra of night one, Co I data was from the VIS spectra of night two, and Mg I data was from the VIS spectra of night one. In the middle panel, the dashed white lines indicate the location of the maximum Fe I signal, and the dashed black lines indicate the location where the corresponding chemical species detection significance is at its maximum.

      

    

  
    
      Fig. A.4 

      
        [image: thumbnail]
      

      
        Non-detection of other chemical species. Left panels: Spectral model of each species. These are normalized spectra that were calculated in a similar way to that described in Sec. 3.1. Middle panels: Combined two-night S/N maps of each species. The dashed white lines indicate the peak location from the Fe I signal. Right panels: CCF at the peak of Fe I.

      

    

  
    
      Fig. A.5 

      
        [image: thumbnail]
      

      
        Same as Fig. A.4, but for different chemical species.

      

    

  
    
      Fig. A.6 

      
        [image: thumbnail]
      

      
        Same as Fig. A.4, but for different chemical species.

      

    

  
    
      Fig. A.7 

      
        [image: thumbnail]
      

      
        Same as Fig. A.4, but for different chemical species.

      

    

  
    
      Fig. A.8 

      
        [image: thumbnail]
      

      
        Posterior distribution of the parameters from the atmospheric retrieval. Here, the volume mixing ratios of Fe I, Ti I, and V I are assumed to be constant throughout the atmospheric structure.
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