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Abstract: 

The ability to perform spectropolarimetric inversions in heliophysics is invaluable to our 

understanding of the solar atmosphere. Although we cannot directly measure physical properties 

of the solar atmosphere, we can infer temperatures, velocities, and magnetic fields from the 

shapes of observed spectral lines. However, codes that perform these inversions remain 

computationally intensive and are orders of magnitude slower than the retrieval of the spectral 

scans. Our project explores the use of convolutional neural networks (CNNs) to perform such 

inversions in a fraction of the time, while still remaining reliable and accurate. We trained a CNN 

using an archive of atmospheres created by introducing random perturbations to the semi-

empirical FAL-C model of the solar atmosphere. From this archive we calculated spectra of the 

Ca II 8542 line, frequently used for chromospheric diagnostics. We then trained the network to 

map an input spectrum to the appropriate atmosphere. Results from the validation set show that 

our network is able to very accurately infer temperatures and velocities from the spectra in 10-4 

seconds or less. We further tested the CNN using data from synoptic solar instrument SOLIS and 

spectro-polarimeter IBIS from the Dunn Solar Telescope. Interpretation of both datasets yielded 

atmospheres with temperatures in an expected range. Specifically, IBIS chromospheric 

temperature maps closely resemble the line core intensity maps. Moving forward, we are looking 

to extend this network to perform magnetic field diagnostics from full Stokes observations. 


