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Abstract： In principle, once the PES is known, all the spectroscopy and 

dynamical/kinetics properties can be calculated. As a result, much efforts 

have been devoted to developing accurate and efficient PESs. Recently, we 

proposed the approach of permutation invariant polynomials neural 

network (PIP-NN), in which the permutation invariant polynomials (PIP) 

was used as symmetry functions in the input vector of neural network (NN). 

It has been applied to several examples, including FH2O (A2BC), OH2O 

(A2B2), H3O (A3B), N4 (A4), CH4 (A4B), CH2OO (A2B2C), etc. The resulting 

PIP-NN PESs typically have very small root mean square deviations 

(RMSDs), general on the order of meV. Spectroscopy and 

dynamical/kinetics calculations are performed on these PIP-NN PESs, and 

generally the agreement with the experiment is excellent. With the rapid 

advances in electronic structure theory, PESs of complex systems can now 

be constructed efficiently and accurately, and the simulations are more 

reliable with these accurate PESs.   

 


