Q-CHEM

A Quantum Leap Into the Future of Chemistry

_ Stable and Efficient Real-Time
Time-Dependent Density Functional

Theory Methods

(©)

|PN—1/2 N ‘ IP\ 1 ‘

InN_1/2 ty INt1/2 tn1 - tn Iny1)2 N1

Real-time (RT) TDDFT, also called direct propagation time-dependent Kohn-Sham methods, have ad-
vantage over the conventional linear response TDDFT methods in dealing with strong-field processes,
large systems, or systems with high density of states.

The stability and efficiency of the numerical propagator is the key of any RT-TDDFT method. Optimal
choices of time steps, which yield a good balance between computational cost, numerical validity
and accuracy, are most important.

Q-Chem offers several predictor/corrector (PC) methods, which significantly improve both the effi-
ciency and the stability of the numerical fime integration: linear Fock, linear density (LFLP) PC, and
exponential density (EP) PC algorithms. These methods have improved stability and efficiency com-
pared to the conventional modified-midpoint unitary transformm (MMUT) method.
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Absorption cross sections S(w), for H;O computed using different propagators (MMUT and EP-PC1) and time steps
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