
Relaxation Matrix Band 
Learning for Line Mixing 

included in radiative transfer 
and spectroscopic studies 

The study of radiation spectra give us information about the temperature and pressure profiles of our 
atmosphere, as well as the concentration and species present in it. We need from very accurate representation 
of these measurements by adding high-level effect corrections on calculated synthetic spectra  (as it is line-
mixing) to predict believable markers of future climate changes (e.g. Earth’s energy efficiency), or even study 
the population in other planetary atmospheres. Given the large amount of data existing nowadays, it is 
important to make profit from it using appropriate machine learning techniques on  data analysis.   

My work has improved the existing computation of line mixing by using supervise learning algorithms on the existing data. The 
resulting code is applied to important markers (molecules) of climate change such as CO2 measurements and also O2 on Earth. 
However, other remaining potential improvements is updating the code to other molecules (CH4 and CH3CN which are not 
linear but maybe behave similarly). I would also point out that both Jupiter and Venus requires from a line mixing treatment of 
the spectra given their temperature and pressure conditions, which is an open question nowadays. Perhaps my work will not 
solve this at once but it will be a step forward in to make the problem computationally-automatic.  
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Comparison of oxygen line-mixing parameters 
results from different models. 

Comparison of results after a pure theoretical 
implementation of the Relaxation Matrix (Yellow) 
and Our model which uses a supervided learning 
algorithm (Red). 

In collaboration with: 

Here one can see how the model adapts Line 
mixing coefficient when temperature changes. 

Resulting line-mixing parameters after applying the 
algorithm using different hypothesis functions.  
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