
    
      Fig. 3 
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Left panel: temperature distribution of the atmosphere of HR 8799e, retrieved with the petitRADTRANS free retrieval setup. See the caption of Fig. 1 for an explanation of how to read this plot. In addition the self-consistent P-T curves derived from petitCODE, assuming chemical equilibrium and no clouds, or chemical quenching with clouds, are shown as gray and black solid lines, respectively. Right panel: emission contribution function of the best-fit model of the HR 8799e retrieval.


    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
Marginalized one-dimensional posterior distributions of HR 8799e’s gravity, metallicity, and C/O, shown for our nominal retrieval with Cloud Model 1 (black solid line), and the retrieval with Cloud Model 2, which lead to a bi-modal solution of a cloudy (orange solid line) and ~isothermal, clear (green solid line) atmospheric state.


    

  
    
      Fig. 7 
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One-dimensional marginalization of the HR 8799e retrieval posteriors for the self-consistent Exo-REM grid when retrieving the SPHERE/GPI flux scaling (gray), or fixing it to the median values of petitRADTRANS (purple). The results of the freely parameterized petitRADTRANS retrieval are shown in orange. The vertical dashed lines denote the upper [Fe/H], and lower C/O and
Teff grid boundaries of the Exo-REM models.


    

  
    
      Fig. C.1 
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Posterior distribution of the follow-up retrieval with Cloud Model 1 (see Sect. 3). For this retrieval the uniform prior boundaries were chosen to enclose the regions of highest likelihood inferred in the original Cloud Model 1 retrieval, so as to test the effects of using the same number of live points in a smaller prior volume. The uniform prior boundaries are described in Appendix C.


    

  
    
      Fig. D.1 
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Same as Fig. 1, but showing the results when a synthetic spectrum made with Cloud Model 1 is retrieved using Cloud Model 2. This test is described further in Sect. 3.2.


    

  
    
      Fig. E.1 
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Same as Fig. 1, but showing the results when a synthetic spectrum of the same wavelength spacing and noise properties as the actual HR 8799e data is retrieved. Green posteriors indicate the retrieval where the scaling parameters of the GPI and SPHERE spectra were retrieved, while gray posteriors indicate the results that neglected the scaling parameters. This test is described further in Sect. 4.2.2. In panel a, the black points in the K-band correspond to synthetic observations with the same data quality as the GRAVITY observations reported in Gravity Collaboration (2019), while the gray points show the data at the same quality as found for the two new GRAVITY observationspresented in this work. All three synthetic GRAVITY data sets were fitted simultaneously.


    

  
    
      Fig. F.1 
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Results of the non-nominal retrieval of HR 8799e, using Cloud model 2. Panel a: observations, best-fit spectrum and residuals. Panel b: retrieved pressure-temperature confidence envelopes of the cloud-free isothermal solution of the retrieval. Panel c: retrieved pressure-temperature confidence envelopes of the cloudy solution of the retrieval. The black dashed line shows the flux average of the emission contribution function of the global best-fit (clear and cloudy) from the posterior. Panel d: 2d posterior plot of the (non-nuisance) retrieved atmospheric parameters. In panel a, the black points in the K-band correspond to the GRAVITY observations reported in Gravity Collaboration (2019), while the gray points show the data of the two new GRAVITY observations presented in this work. All three GRAVITY data sets were fitted simultaneously.


    

  
    Table F.1 

Priors of the non-nominal HR 8799e retrieval with Cloud Model 2.



	Parameter
	Prior
	Parameter
	Prior





	T1
	[image: equation]
	log(κ0)
	[image: equation]



	T2
	[image: equation]
	ξ
	[image: equation]



	T3
	[image: equation]
	log (Pbase)
	[image: equation] & Eq. (7)



	log(δ)
	[image: equation]
	ω
	[image: equation]



	α
	[image: equation]
	fsed
	[image: equation]



	T0
	[image: equation]
	RP
	[image: equation]



	C/O
	[image: equation]
	log(g)
	[image: equation]



	[Fe∕H]
	[image: equation]
	log(Pquench)
	[image: equation]



	




	fSPHERE
	[image: equation]
	fGPI
	[image: equation]






Notes. [image: equation] stands for a uniform distribution, with the two parameters being the range boundaries. The units for the parameters are the same as the ones used for Table 1. fSPHERE and fGPI are the scaling factors retrieved for the SPHERE and GPI data, respectively. (a) and (b) : please see Sect. 4.2 for a definition of Pphot
and Tconnect.
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