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              Mean heating profiles over ten orbits from the main physical processes, at the centre of one of the hot-spot regions of the planet in an eccentric orbit with 3:2 resonance. The dashed lines show the clear-sky heating from the radiation components.
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              Mean surface precipitation and evaporation rates over ten orbits (coloured) with the mean 0 °C surface temperature contour and wind-vectors at 10 m, for the tidally-locked nitrogen dominated atmospheric composition.
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            Top of atmosphere spectral flux for Earth (red) and ProC B (blue).
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              Mean cloud cover over ten orbits (coloured) with the mean (solid) and seasonal maximum (dashed) 0 °C surface temperature contours and wind-vectors at 8.5 km, for the eccentric orbit in a 3:2 resonance. Low cloud is below 2 km and high cloud is above 5.5 km, see Fig. 3 for more details.
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            Reflectance phase curves for observer longitudes such that periastron is at 102°, 0°, and 180° phase angle (from top to second from bottom), and the emission phase curve for an observer such that periastron is at 0° phase (bottom) for the 3:2 resonance nitrogen-dominated case and an observer inclination of 90°. Lines are as in Fig. 15. We only show one orbit, as due to the symmetry of the planetary climate, the subsequent orbit produces almost identical phase curves. The emission phase curves show very little variation with observer longitude, hence we only show the view from behind periastron for brevity.
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            As Fig. 13, but for the 3:2 resonance nitrogen-dominated case, and we show the clear-sky flux for phase =180°.
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              Mean profiles of temperature and water vapour over ten orbits (top and bottom panels, respectively), from the sub-stellar point on the day-side of the tidally-locked planet (solid), and its antipode (dashed). Filled triangles show the surface temperature, and crosses indicate the position of the model-levels.

            

    

  
    
      Fig. 15 

      
        [image: thumbnail]
      

      
            Reflectance phase curves for observer inclinations of (from top to second from bottom) 90°, 60°, and 30° and the emission phase curve for an observer inclination of 60° (bottom) for the tidally-locked Earth-like case. Phase curves are shown for wavelength ranges closely matching those of Turbet et al. (2016) for comparison. Clear-sky fluxes are represented in dashed lines to highlight the role of clouds, which generally increase the shortwave planetary flux but have much more subtle effects for the longwave flux. The emission phase curves show very little variation with observer inclination, hence we only show the i = 60° case for brevity. We note that a very small flux ratio is found in the 0.28−0.30 μm region, due to ozone absorption.

          

    

  