Interatomic force from neural network
based variational quantum Monte Carlo
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with VMC, such as FermiNet, enabling accurate energy calcu-
lation of materials. In addition to energy, interatomic force is
an important quantity, but extra work is required due to the
infinite variance problem. Several approaches are proposed in
traditional QMC but are not guaranteed to work on neural net-
works. Here, we present the interatomic force obtained from

neural networks with the modified traditional estimators. Fig. 3: Interatomic force from converged neural network (H, and
N> not shown)
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Force Estimators

Force results are improved with better neural network
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Or we can just take the derivative of the local energy: Others
FA,NO—SWCT — 88 Er+2(E, — EL)aé) log (|b7]) The contribution of different terms, the time consumption for
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...and space warp electrons with nuclei (Umrigar et. al.): ccaline of the SWCT estimator are also investicated.
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|SWCT-HFM term ‘SWCT—Pulay term = Wavefunction improved by the neural network ansatz also
benefits the force, indicating a promising future for further
application.

= Provide guidelines for future applications

The estimators are implemented based on the JAX version of accuracy-cost balance when the system is not too large.
Fer.miNet, a.nd we calculated forces of Hy, Lip, and N; along o AC-ZV estimator is more efficient for large systems with
their potential energy curves. low accuracy requirements.

o SWCT estimator is the most accurate and achieves the best

Estimators work well in neural network based VMC
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