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1. Abstract:

We developed a radiative-convective equilibrium model for young giant exoplanets, in the context of direct imaging. Input parameters are the planet's surface gravity (g), effective
temperature (Teff) and elemental composition. Under the additional assumption of thermochemical equilibrium, the model predicts the equilibrium temperature profile and mixing ratio
protiles ot the most important gases. Opacity sources include the H -He collision-induced absorption and molecular lines from H O, CO, CH , NH,, VO, TiO, Na and K. Line opacity is

modeled using k-correlated coefficients pre-calculated over a fixed pressure-temperature grid. Absorption by iron and silicate cloud particles is added above the expected condensation
levels with a fixed scale height and a given optical depth at some reference wavelength. Scattering is not included at the present stage. Model predictions are compared with the existing
photometric measurements of Planet (3 Pictoris b in the J, H, Ks, L', NB 4.05, M' bands . |

This model will be used to interpret future photometric and spectroscopic observations of exoplanets with SPHERE, mounted at the VLT with a first light expected in 2014.
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- to apply our model to planetary system HR8799 [26]
(Bevington 2003)[30]).

with cloud opacity (red), compared with measured apparent fluxes
of B pictoris b (green dots)
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The best y° in the grid without clouds is 9 for an effective temperature of 1600 K, a log(g) of 2 and a radius Best fi Cloudy Cloudy Cloudy
of 1.63 Jupiter radius (RJ). cloud (2 thick clouds) Drift-Phoenix Modified AMES-Dusty - to include other condensation clouds [3 1]

. . ) . . model (Thick clouds / small particles) :
In the grid with clouds the best x*is 2.8 for an effective temperature of 1500 K, a log(g) of 2 and a radius :
of 1.79 R, the base of the iron cloud is at 12 mbar and that of the silicate cloud at 9 mbar.

In the grid with clouds, we find that the effective temperature is well constrained and derive Teff = 1650+150 The different models yield consistent estimations of the effective temperature, in a range of 1500-1800K.
K while the gravity is poorly constrained: log (g) <3.7 . For the radius (R) we obtain a range of 1.3-1.9 R, and All models show that best fitting of the observations is achieved with cloud opacity.

for the mass < 5.5 M, . We note that, in our model, gravity is very uncertain but that best fits are obtained for very low values, around This model will be used to analyze data from SPHERE
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: after commissioning on the VLT in 2014. ]
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