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Dataset Description: We use a 1D semi-analytic model simulator to 
produce a training dataset of size 100K, and a validation set of 10K 
samples. 

The data consists of 4 images of size 64 × 64, where each image 
corresponds to an x-ray measurement at pre-defined energy. We treat 
these 4 images as channels resulting in an image of 64 × 64 × 4.  Aside 
from images, we also have 15 unique scalar quantities that measure 
quantities such as yield, ion temperature, pressure, and other physical 
quantities.

Our physics application demands that deep neural networks provide 
outputs that are consistent with physical laws, that constrain these 
outputs by establishing necessary functional relationships amongst 
them.

Scientific Prior: We use notions of thermal equilibrium to relate 
predicted ion temperatures (as part of the scalars) to estimates of 
electron temperature formed by ratios of x-ray image brightnesses.

RESULT: Scientific priors based on physics laws ensure that deep neural 
network predictions are physically useful by eliminating unphysical samples


