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Time-dependent density functional theory (TDDFT) has become the method of choice for simulating the opti-
cal properties of large molecular systems. Its favourable computational scaling and good accuracy, combined
with ongoing efforts to improve algorithmic efficiency, are paving the way for the theoretical characterization
of increasingly large and complex systems. Among the available schemes, PolTDDFT stands out for its balance
between accuracy and computational cost [1]. Despite being formally exact, (TD)DFT relies on approxima-
tions for the exchange-correlation (xc) functional, whose exact form remains unknown. These approximations
are responsible for known limitations of the method, most notably, its poor description of charge-transfer (CT)
states. Head-Gordon, Weisman, and Dreuw were among the first to demonstrate that local xc functionals fail
to capture non-local interactions like the electrostatic attraction between spatially separated charges in long-
range CT excitations [2]. To overcome this issue, range-separated (RS) hybrid functionals were introduced, in-
corporating a distance-dependent fraction of exact Hartree–Fock exchange. In this work, we integrate the use
of a RS functional (CAMY-B3LYP [3]) into the PolTDDFT/fitted-HDA computational framework [4] to address
both the challenges of computational efficiency and accurate CT-state description. We assess the performance
of our implementation by simulating the optical response of a well-known Donor–Acceptor–Acceptor triad
[5] and comparing the results to both the benchmark Casida formulation of TDDFT and available experimental
data.
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