
    
      Fig. 3 
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        Combined out-of-transit observations around the He I triplet lines for the first (top panel) and second (bottom panel) nights in the stellar rest frame. The observed stellar spectrum (fibre A) is shown in black and the telluric-absorption-corrected spectrum in blue (first night) and green (second night). The sky spectrum (fibre B) is presented inred, and the best fit profile in yellow dots. In light grey we indicate the regions that were masked due to telluric contamination (see details in Sect. 4.1.2), and the vertical blue-dashed lines mark the positions of the He I triplet lines.

      

    

  
    
      Fig. 5 
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        Activity indices derived with serval for the two observing nights, shown in blue and green lines, respectively. Top panel: chromatic radial-velocity index (CRX). Bottom panel: differential line width (dLW). The horizontal dotted lines show the standard deviation of the values for the first (blue) and second night (green).

      

    

  
    
      Fig. 7 
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        Top panel: TESS phase-folded light curve centred on the transit of WASP-76b. The red line shows the best-fit transit model. Bottom panel: residuals between the phase-folded light curve and the best-fit model. The magenta dashed lines depict the residual standard deviation multiplied by three, which points to no significant anomalies inside the transits in comparison to the points out of transit.

      

    

  
    
      Fig. 10 
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        CARMENES transmission spectrum of WASP-76b obtained around the Ca II IRT λ8544Å line compared to different atmospheric models. Top panels: the original data are shown in light grey, the data binned by 0.2Å are shown in black dots, and the models binned by the same amount are presented in coloured crosses. Top left panel: models computed assuming solar abundance. The blue and green lines show the transmission models derived assuming 2200 K and 4000 K, without considering rotational broadening. In red and orange we present the atmospheric models at these same temperatures, but considering a tidally locked rotational broadening. Top right panel: atmospheric models computed assuming a temperature of 2200 K but considering different abundances: solar (blue; same as in the top panel), 10 times solar (green), 100 times the solar abundance without (red) and with (orange) tidally locked rotation. Bottom panels: residuals between the transmission spectrum and the different models (same colours as in top panels). The black-dashed line shows the reference at 0 %.

      

    

  
    
      Fig. 11 
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        Ca II IRT cross-correlation results using several atmospheric models computed under different assumptions (each column). Top panels: Kp-velocity map. The colour bar indicates the significance (S/N) of the measurement. The white-dashed lines indicate the expected Kp = 196.52 km s−1. Bottom panels: cross-correlation result at the predicted Kp value. The blue-dashed lines show the 0 km s−1 radial velocity and the grey-dotted lines the ±3σ significance level. The red-dotted horizontal lines show the significance of the peak, obtained by fitting a Gaussian profile to the transmission signal.

      

    

  
    
      Fig. 12 
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        Results around the He I lines for the first (left panel) and the second night (right panel). Top row: tomography map obtained correcting the telluric absorption and emission lines. Middle row: same as top row but masking the telluric contamination (white regions). Bottom row: transmission spectrum obtained correcting the telluric lines (black), and masking the lines (orange). The light coloured region show the error bars of the original data sampling and the data binned by 0.2Å are shown in dots.

      

    

  
    
      Fig. 13 
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        CARMENES transmission spectrum of WASP-76b around the He I lines after combining the results of the two nights shown in Fig. 12, obtained by masking the telluric contamination. The red dashed line shows the best-fit Gaussian profile, and the light red regions indicate 1σ uncertainties. The blue dashed vertical lines show the expected positions of the He I lines.

      

    

  
    
      Fig. 14 
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        He I transmission signals measured using observations at high spectral resolution with CARMENES, as a function of the XUVHe flux (λ < 504Å) received by the planet. The vertical axis shows the equivalent height of the He I atmosphere
[image: equation], normalised by its atmospheric scale height in the lower atmosphere, H, calculated assuming μ = 2.3 and the equilibrium temperature of the planets. The coloured region shows the constrained ranges defined by the He I absorption and XUVHe flux upper limits measured for WASP-76b. The information on the other exoplanets is extracted from Nortmann et al. (2018), Alonso-Floriano et al. (2019), and Palle et al. (2020a). The black arrows show upper limits on the measured He I absorption of KELT-9 b and GJ 436 b.

      

    

  
    
      Fig. 15 
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        EMC distributions around the Ca II IRT λ8544 Å line for both nights combined. The results of the ‘in-in’ sample are shown in red, the ‘out-out’ in green, and the ‘in-out’ in blue. Thedashed lines show the best-fit Gaussian profiles of the distributions.

      

    

  
    
      Table 5 

      Summary of the 3σ upper limits reported for the different species.

      
        


	Species
	3σ upper limit [%]





	He I
	0.67/0.88 (a)



	Li I
	0.39



	K I
	0.43



	Hα
	0.47



	Na I D2
	0.48/0.66 (a)



	Na I D1
	0.48/0.58 (a)




      

      

Notes. (a) Obtained from the MCMC Gaussian fit posteriors, assuming the 3σ
upper limit of the absorption excess. The rest of the values are obtained assuming the null hypothesis with the 1-pixel dispersion.




    

  
    
      Fig. A.1 
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        Same as Fig. 8, but for Hα, Li I, and K I.

      

    

  
    
      Fig. A.5 
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        MCMC probability distribution of the Gaussian profile parameters for the Ca II IRT λ8500 Å and λ8664 Å (top row), and the He I λ10830 Å (corrected and masked tellurics, bottom row) absorption lines observed in the transmission spectrum of WASP-76b. The distributionswere obtained using 104 steps and 10 walkers.
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