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* A majority of computational chemistry depends on finding Energy
and Force within a system
* Drug development
* Materials research
* Battery technology

e Simulation methods present a trade-off

* We are building an interpretable learning model that attempts to
circumvent the trade-off



The Data

e 625 LiOLi molecules

* 80,000 amorphous periodic Li-Si structures at various concentrations
* Truth values calculated via VASP
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Why Use Harmonic Analysis

Our data is well behaved, Energy and Forces are:
1. Invariant under isometries
2. Invariant under re-indexing of atoms
3. Continuous under small deformations

We should take advantage of these facts

Construct features qg which respect physics
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Energy and Forces

Regressing upon these features leads to a good energy model [1]

R g~ B = wyo)
A

Note: F=-VE
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Results on LiOLi Data

LIOLI Data:
* 625 molecules
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* Each force vector has 9 components
with units eV/A
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We use a greedy algorithm to select
the most influential features first

Learning Curve: Greedy Algorithm
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Future Plans

* Hope to tune model to reduce the error
e Goal is less than 0.02eV/Angstrom/Force Direction

 Calculate energy and force concurrently

e Move towards Li-Si data set
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