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While TD-DFT has been very successful for excited states of closed-shell molecular systems, it is
much less so for excited states of open-shell molecules due to severe spin contamination. This
problem can be resolved by the spin-adapted version of TD-DFT (S-TD-DFT) [1-2], which is free
of spin contamination. In particular, the simplified version of S-TD-DFT, X-TD-DFT [3], is very
easy to implement: only a few Fortran lines are needed to add the one-electron corrections to a U-
TD-DFT module taking ROKS orbitals as input. It has been shown [4,5] that X-TD-DFT for excited
states of open-shell systems has a similar accuracy as TD-DFT for excited states of closed-shell
systems, yet with no computational overhead. In this work, we derive and implement the analytic
nuclear gradients of X-TD-DFT using a Lagrangian approach. Numerical results for the geometries
and adiabatic excitation energies of excited states of prototypical open-shell systems will be
presented to reveal the performance of X-TD-DFT.
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