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Abstract: first-principles calculations are often used to explain experimental data.
However, to accurately search the stable structures of molecular systems has always been
a challenge. Our research team integrate Deep-Learning Neural Network Potential with
first-principles methods to develop "ab initio structure search" to boost the speed of
structural search of complex sugars and peptides without losing accuracy. Furthermore,
PES does not link to experimental observable. We developed "ab initio anharmonic
algorithm" to extract simple physical pictures to link the structure and experimental
vibrational spectra without relying on parameters fitted to experimental data. These new
advances can open up new possibilities to engage state-of-the art of AI.
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