Recent and ongoing developments and applications of TDDFT for large molecular and materials systems
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Real-Time (RT) TDDFT Approach Dye Benchmark Wide Excitation Spectra of Large Dye Molecules
Explicit propagation of the time-dependent Kohn-Sham (KS) equations in time. Porphyrins — building blocks of molecular wires
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All electronic modes are induced simultaneously with a narrow Gaussian electric field kick 373 4.30 469 403 438 481 415 187 total simulation times.
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Ground state DFT calculations: tight density convergence to avoid numerical error accumulation: RMS difference less *Numbers in bold and regular forms are RT and LR-TDDFT results, correspondingly. ProjeCtEd COnjugate Gradlent
than 10~. Chamberlin, et al , J. Phys.: Condens. Matter 25 392002 (2013) _ .
Geometry optimization at B3LYP/6-31G* for dyes 1-10, P3B2 and f-coronene -Excellent agreement between LR- and RT-TDDFT calculated vertical singlet Wang et al, J. Phys. Chem C, DOI: 10.1021/jp407496w (2013) * Current approximation X = (xq, x5, ..., X)
BHLYP-D3/def2-SVP (11 ) and B3LYP/def2-SVP (12) excitation energies was achieved. The largest deviation does not exceed 0.07 eV, * Projected gradient: R = (I — XX")(AX — X(X"AX) =

corresponding to = 2%.
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-Efficient calculation of the wide range absorption spectrum of a large dye X
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Real-time TDDFT simulations: B3LYP/6-31G*

At = 0.2 au = 0.0048 fs, t=1000 au = 24.2 fs or N=5000 time steps. 6-kick with k=2:10> au = 10 mV/nm, peaks were Pfic
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broadened by artificially damping the time signal by e¥/T, where 1= 200 au = 6 fs before taking the Fourier transform. molecule (more than 1000 basis functions) employing RT-TDDFT. Northwest EM@L i\” OF MINNESOTA * Project X = (X1, Xy, ..., X)) onto the orthonormality
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