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Motivation

● More than 5500 confirmed Exoplanets. However, atmospheres of less than 
100 have been characterized. 

● Atmosphere important for planetary habitability. 
● Atmosphere of an exoplanet imparts a unique fingerprint on the starlight 

passing through it, which can be measured at Earth using Transmission 
Spectroscopy.

● Interpreting transmission spectra observations require fast and accurate 
Radiative Transfer model. 

● We can constrain atmospheric composition, their abundances, radius as well 
as clouds and hazes using this models. 

● We present a subset of our Suite of Adaptable plaNetary atmoSphere 
model And Retrieval (SANSAR) that can be used to interpret transmission 
spectra observations of a large range of exoplanet atmospheres. 

Methodology

Transit depth [1]:

Results Conclusion

● We have developed our own forward model from scratch which is fast (~30ms for 
one run) and accurate.

● Developed in-house high resolution opacity file database (Δnu = 0.001 cm-1 ) to be 
used for large range of exoplanet atmospheres.

● We benchmark our model with results of WASP-96b from different retrieval 
codes and found it to be in agreement.

● We also run the retrieval for K218-b and found good fit between the model and 
observed spectra. More investigation will follow for abundances retrieval.

● We have been able to put good constrains  on reference radius, cloud parameters, 
haze, temperature as well as as abundances  with our code

● We have also used correlated-k as a method for opacity treatment along with 
opacity sampling. Here the k-tables are generated using exo_k[5]

Future Work

● We are adding chemistry, emission and radiative convective framework
● We will be making the framework more general (i.e. 3D atmosphere, mie 

scattering, )
● Study of earth as an exoplanet
● More retrievals will follow
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R
p
 = Radius of the planet below which no light can pass

Z = impact parameter of the ray
𝛕 = optical depth at z

Result from retrieval for WASP-96b
Reduced 𝛘2 = 1.95 (best fit model)

Preliminary results from retrieval for K218b
Reduced 𝛘2 = 1.081 (best fit model)

Comparison of VMR from other retrieval codes for WASP-96b

Forward model comparison from POSEIDON  [2] for 
WASP-96b
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fractional area of circular ring at 
impact parameter z with thickness 

dz that blocks the light
depth(𝛌) =

Circular area of 
the planetary disk

+   ∑

Circular area of star disk

Observed 
spectra
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