
    
      Table 1 

      Observation summary of HD 189733b observations.

      
        


	
	Date
	No. obs.
	Int. time (s)
	SNR@580 nm
	Seeing (″)
	Airmass
	σRV (cm s−1)





	Night 1
	August 11, 2021
	41
	300
	156
	0.69–1.73
	1.48–2.08
	32



	Night 2
	August 30, 2021
	43
	300
	167
	0.46–0.88
	1.48–2.01
	32





      

      
Notes. The seeing and airmass ranges correspond to the minimum and maximum values each night.




    

  
    
      Fig. 1 

      
        [image: thumbnail]
      

      
        Radial velocities of HD 189733b retrieved from the CCF header for the white light. The error bars are not visible since they are smaller than the dimension of the markers. In the same column, showing evolution during the night, are the SNR at around 580 nm and airmass as a function of the number of days since the first epoch. The red dot represents the observation that was removed from the second night set due to a low SNR.

      

    

  
    
      Table 2 

      CaRM parameters using the SOAP model.

      
        


	Parameter
	Physical meaning





	Vsys (km s−1)
	Systematic velocity of the system



	Rp/R*
	Radius ratio between planet and host star



	mP (m⊕)
	Planetary mass



	a (R★)
	Semi-major axis in units of stellar radius



	ip (°)
	Orbital inclination



	λ (°)
	Projected spin-orbit angle



	log(σw)
	Logarithm of the jitter amplitude



	∆ϕ0
	Mid-transit phase shift



	




	Stellar properties



	




	Prot (km s−1)
	Rotation period of the host star



	VCB (km s−1)
	Local convective blueshift amplitude



	αB, αC
	Differential rotation coefficients



	i★ (°)
	Stellar inclination relative to the sky plane



	ui
	Limb-darkening coefficients



	[image: equation]
	Effective temperature and uncertainty



	(log(g), σlog(g))
	Surface gravity and uncertainty



	(z, σz) (dex)
	Metallicity and uncertainty





      

      
Notes. The first set corresponds to orbital and planetary properties. The second constitutes the set of stellar parameters, from which Prot, VCB, αB, αC, i★, and ui can be free parameters of the RM modeling.




    

  
    
      Fig. 2 

      
        [image: thumbnail]
      

      
        Fit and residuals of the white-light data. Top: the best-fit model (solid red line) obtained from the combined data of the nights observed with ESPRESSO. Bottom: residuals after subtracting the model. The darker orange areas represent the phases where the planet is fully inside the stellar disk, while the lighter orange regions correspond to the ingress and egress phases. The data points are represented with two error bars. The green error bar is computed from the CCF, assuming a photon-noise-limited observation. The black error bar is obtained by adding in quadrature the value of the green error bar and the jitter amplitude. At the top of the bottom figure, two quantities are presented. The first is the average dispersion of the residual RVs (σres) in units of m s−1. The second is the average value of the black error bars, also given in m s−1.

      

    

  
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Posterior distribution diagrams for M1 and M2. The corner plots depict the posterior distribution for the equatorial rotation period, stellar axis inclination, differential rotation coefficient, local CB velocity, and projected spin-orbit angle. The black contour lines represent (from the center outward) the confidence intervals enclosing 68.27%, 95.45%, and 99.73% of the accepted samples. The histograms display the parameter posterior distributions, with the darker dashed line indicating the median value and lighter lines delimiting the 1-sigma interval.

      

    

  
    
      Table 4 

      Posterior distributions of the white-light fit with SOAP for M1.

      
        


	Parameter
	Posterior





	Vsys, 0 (km s−1)
	[image: equation]



	Vsys, 1 (km s−1)
	[image: equation]



	Prot (days)
	[image: equation]



	i⋆ (º)
	[image: equation]



	αB
	[image: equation]



	VCB (m s−1)
	[image: equation]



	iP (º)
	[image: equation]



	λ (º)
	[image: equation]



	a (R⋆)
	[image: equation]



	Rp/R⋆
	[image: equation]



	mp, 0 (m⊕)
	[image: equation]



	mp, 1 (m⊕)
	[image: equation]



	∆ϕp, 0
	[image: equation]



	∆ϕp, 1
	[image: equation]



	σW,0 (cm s−1)
	[image: equation]



	σW, 1 (cm s−1)
	[image: equation]





      

      
Notes. The uncertainties represent the 68.27% confidence interval around the median value.(*) We provide here the prior for σW, in m s−1, and not the logarithmic, since it is more intuitive to perceive the range in velocity units.(†) Independently fit for each data set.




    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Broadband transmission spectrum of HD 189733b. Left: linear fit (dashed black line) to the measured planet-to-star radius ratio as a function of the logarithmic wavelength. The red bands represent the 1–3 σ confidence levels. Right: comparison of our results with Pont et al. (2013) in blue and Cristo et al. (2022) in green. Shifts were applied to the literature results to match, approximately, the radius level of 550 nm.

      

    

  
    
      Table 5 

      Set of priors for the chromatic fit.

      
        


	Parameter
	Prior





	Vsys(†) (km s−1 )
	𝒰 (−2.5, −1.5)



	Rp/R⋆
	𝒰 (0.14, 0.17)



	mp(†) (m⊕)
	𝒢 (363, 36)



	VCB (m s−1 )
	𝒰 (−1500, 100)



	σW(†) (m s−1 )
	𝒰 (10−4, 10)





      

      
Notes. The elements of the table have the same meaning as in Table 3.(†) Independently fit for each data set.




    

  
    
      Fig. 6 

      
        [image: thumbnail]
      

      
        Fit of the transmission spectrum for HD 189733b. From top to bottom: transmission spectrum of HD 189733b modeled with PLATON with a flat model (red colors) and a model transmission spectrum with a variable Rayleigh-like slope. Residuals after subtraction of the best-fitting model to the flat model and the Rayleigh-like parameterizations.

      

    

  
    
      Table 6 

      Set of priors for the transmission spectrum fit (R1) with PLATON.

      
        


	Parameter
	Prior
	Posterior





	Rp /R⋆
	𝒢 (0.1602, 0.0039)
	0.159 ± 0.014



	R* (R⊙)
	𝒰 (0.766, 0.013)
	0.766 ± 0.010



	Mp(MJ)
	𝒰 (1.138, 0.025)
	1.138 ± 0.024



	T (K)
	𝒰 (1089, 120)
	[image: equation]



	|α|
	𝒰 (2, 50)
	[image: equation]



	log (kα)
	𝒰 (−4, 4)
	[image: equation]



	log(Z)
	𝒰 (1.08, 0.23)
	1.06 ± 0.22



	C/O
	𝒰 (0.66, 0.09)
	0.66 ± 0.09





      

      
Notes. The reference parameters are from Zhang et al. (2020), and the planet-to-star radius ratio results from the white-light fit from the ESPRESSO data. In the last column are the fit median values and uncertainties.




    

  
    
      Fig. A.1 

      
        [image: thumbnail]
      

      
        Corner plot of the joint white-light fit of the two observations of HD 189733 for M1. The values and errors correspond to the median and the standard deviation of the posterior distributions (assuming they are normal). The subscript numbers in the variables Vsys, ∆ϕ0, mP, and log(si𝑔maW) represent the posterior distribution of the parameters that were independently fitted for the two nights.

      

    

  
    
      Fig. B.1 

      
        [image: thumbnail]
      

      
        Corner plot of the joint white-light fit of the two observations of HD 189733 for M2. The values and errors correspond to the median and the standard deviation of the posterior distributions (assuming they are normal). The subscript numbers in the variables Vsys, ∆ϕ0, mP, and log(si𝑔maW) represent the posterior distribution of the parameters that were independently fitted for the two nights.

      

    

  
    
      Fig. D.1 

      
        [image: thumbnail]
      

      
        Decomposition of the Doppler surface maps and corresponding RV anomaly produced by the transiting exoplanet. Left: Doppler maps of the stellar surface for the best-fit solution for the HD 189733 data. The black lines over the maps show the latitudinal lines in intervals of 15°. The curved black and straight green arrows indicate the rotation direction of the star and the planet along its orbits, respectively. Right: RV anomaly created by the transiting exoplanet for the corresponding (same row) Doppler map. From top to bottom: rigid-body rotation model for the equatorial stellar velocity, the difference after subtracting the rigid-body rotation model from the differential rotation model, the CB, and the sum of all the previously mentioned components.

      

    

  
    
      Fig. D.2 

      
        [image: thumbnail]
      

      
        Chromatic RM fits and corresponding residuals. Left: The RVs computed for the chromatic ranges and the best-fit model (black line). Right: Residuals after subtracting the data of the model corresponding to the best solution. The RV data, models, and corresponding residuals are shifted by 15m s−1 increments for better visualization.

      

    

  
    
      Table E.1 

      Reference values for the retrievals with CaRM using the SOAP model.

      
        


	HD189733



	




	Parameter
	Value
	Source





	R⋆ (R⊙)
	[image: equation]
	Triaud et al. (2009)



	Teff (K)
	4969 ± 43
	Sousa et al. (2018)



	log(𝑔)
	4.60 ± 0.01
	Sousa et al. (2018)



	[Fe/H] (dex)
	−0.07 ± 0.02
	Sousa et al. (2018)



	T0 (MBJD)
	[image: equation]
	Triaud et al. (2009)



	P (days)
	[image: equation]
	Triaud et al. (2009)



	a (R⊙)
	[image: equation]
	Triaud et al. (2009)



	λ (°)
	[image: equation]
	Triaud et al. (2009)



	Prot (days)
	11.953 ± 0.009
	Henry & Winn (2007)



	Rp (R*)
	0.1581 ± 0.0005
	Triaud et al. (2009)



	K (m s−1)
	[image: equation]
	Triaud et al. (2009)



	ip (°)
	[image: equation]
	Triaud et al. (2009)





      

    

  
    
      Table F.1 

      Planet radius, obtained by our analysis, as a function of wavelength.

      
        


	λ (nm)
	∆λ (nm)
	Rp/R*
	∆Rp/R* (upper/lower)





	391.350
	13.300
	0.16503
	0.00134 / 0.00132



	415.205
	13.075
	0.16481
	0.00086/0.00093



	435.765
	11.125
	0.16507
	0.00070 / 0.00068



	455.225
	11.965
	0.16593
	0.00074 / 0.00076



	468.975
	5.405
	0.16832
	0.00106 / 0.00124



	476.275
	5.505
	0.16548
	0.00118 / 0.00119



	483.805
	5.615
	0.16529
	0.00125 / 0.00126



	491.580
	5.730
	0.16487
	0.00113 / 0.00111



	499.605
	5.845
	0.16404
	0.00097 / 0.00093



	507.905
	5.965
	0.16484
	0.00079 / 0.00092



	516.480
	6.090
	0.16220
	0.00111 / 0.00129



	523.145
	4.015
	0.16466
	0.00166 / 0.00156



	530.015
	6.315
	0.16288
	0.00130 / 0.00134



	539.355
	6.465
	0.16264
	0.00120 / 0.00112



	549.030
	6.620
	0.16267
	0.00108 / 0.00102



	559.060
	6.790
	0.16219
	0.00134 / 0.00123



	569.460
	6.960
	0.16238
	0.00108 / 0.00106



	580.260
	7.140
	0.16428
	0.00134 / 0.00142



	588.595
	4.455
	0.16139
	0.00358 / 0.00362



	603.130
	7.530
	0.16268
	0.00133 / 0.00137



	615.255
	7.735
	0.16319
	0.00115 / 0.00116



	627.875
	7.955
	0.16238
	0.00128 / 0.00131



	641.030
	8.190
	0.16170
	0.00157 / 0.00164



	661.820
	8.560
	0.16054
	0.00244 / 0.00243



	680.295
	12.675
	0.16684
	0.00152 / 0.00175



	746.695
	14.685
	0.16211
	0.00186 / 0.00188



	779.875
	10.765
	0.15820
	0.00377 / 0.00388





      

      
Notes. The λ symbol corresponds to the central wavelength and ∆λ to the bin width. The uncertainties in the radius correspond to a 68% confidence interval, with the upper and lower intervals around the median value.
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