
    
      Fig. 3 
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Comparison of WASP-43b to the ultra-hot Jupiter WASP-18b (red) and DRIFT-PHOENIX young planets/brown dwarf atmosphere structures for log(g) = 3.0 and Teff = 1000–3000 K by steps of 200 K (Witte et al. 2009).


    

  
    
      Fig. 5 
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Drift velocity for all 1D trajectories of WASP-43b. The nightside profiles are shown in blue, the dayside profiles in orange, the terminator profiles in grey.


    

  
    
      Fig. 7 
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Cloud particle material composition grouped into five categories for the morning terminator (top left), evening terminator (top right), sub-stellar point (bottom left), anti-stellar point (bottom right).


    

  
    
      Fig. 10 
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Top: carbon-to-oxygen ratio, C/O (dashed horizontal line: solar C/O). Bottom: degree of ionisation, fe = pgas, tot∕pe (dashed horizontal line: fe = 107 as a threshold value for plasma behaviour). C/O and fe are shown for all 1D profiles studied here for the atmosphere of WASP-43b. The nightside profiles are shown in blue, the dayside profiles in orange, the terminator profiles in grey.


    

  
    
      Fig. 11 
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Kinetic photochemical equilibrium C/H/O/N gas-phase results (solid line) for the 1D WASP-43b profiles at (a) the morning terminator (ϕ = 270°), (b) the evening terminator (ϕ = 90°), (c) the sub-stellar point (ϕ = 0°) and (d) the anti-stellar point (ϕ = 180°). The filled circles represent the thermochemical equilibrium values at the lower boundary. For reference, the dashed lines show the abundances in thermochemical equilibrium, where the eddy diffusion transport is also ignored.


    

  
    
      Fig. 12 
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Haze particles profiles for the 1D WASP-43b profiles at the evening terminator (ϕ = 90°, top), the sub-stellar point (ϕ = 0°, middle) and the morning terminator (ϕ = 270°, bottom); volume average radius svol (solid red) and number density nvol (solid orange) and the surface average radius ssurf (dotted red) and number density nsurf (dotted orange), along with that of the monomer mass production rate (solid green). See Kawashima & Ikoma (2018) for the definition of each quantity.


    

  
    
      Fig. 13 
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Two cloud particle ensembles: the mineral seed formation rate (blue: total value of the mineral seed particles TiO2 (cyan dashed), SiO (brown dashed) and KCl (green, not occurring at equator)) and the hydrocarbon haze particles formation rate (red). The (Tgas, pgas) structure is shown in black (extrapolated) and green dashed (original 3D GCM).


    

  
    
      Fig. 14 
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Characteristic properties of the two cloud particle ensembles: particle number density (nd [cm−3]): mineral particles – green solid, hydrocarbon haze – green dashed. Mean particles size ⟨a⟩ [μm] (Eq. (A.3)): mineral particles – brown; hydrocarbon hazes – orange.


    

  
    
      Fig. 15 
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Atmospheric gas pressure, pgas [bar], at which the wavelength-dependent vertical optical depth, τ(λ), of the mineral cloud particles (solid black lines) and the hydrocarbon haze particles (red and blue, dashed and dotted lines) reaches unity. Four equatorial profiles are considered: the morning terminator (ϕ = 270°, top left), the evening terminator (ϕ = 90°, top right), the substellar point (ϕ = 0°, bottom left), the anti-stellar point (ϕ = 180°, bottom right); similar to Figs. 7 and 11. The hydrocarbon hazes are considered to have a tholin opacity (Fig. 16) for compact particles and a distribution of hollow spheres for two averages of particle size. The mineral cloud particles (solid black line) reach τ(λ) = 1 already at relatively low pressure in the optical but at pgas ≈ 1 bar for longer wavelengths, hence, WASP-43b’s atmosphere is more transparent in the far-IR. The hydrocarbon hazes remain optically thin. The coloured bars show wavelength ranges covered by the four JWST instruments, based on modes suggested for transmission spectroscopy of exoplanets (Stevenson et al. 2016): MIRI (red) – based on Medium Resolution Spectroscopy modes, NIRCAM (orange) – based on Grism Time Series mode, NIRSPEC (green) – based on Fixed Slit Spectroscopy mode available filters, NIRISS (blue) – based on Single Object Slitless Spectroscopy mode.


    

  
    
      Fig. 16 
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Refractive index data for Tholins. Data between 0.2 and 1 μm is from Ramirez et al. (2002) otherwise from Khare et al. (1984).


    

  
    
      Fig. B.3 
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Concentrations, ni∕ntot, for the 15 most abundant molecules (after H2∕H), in chemical equilibrium based on the cloud-depleted element abundances on WASP-43b. Top left: morning terminator, top right: evening terminator, bottom left: sub-stellar point, bottom right: anti-stellar point.
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