A Quantum Leap Into the Future of Chemistry

What’s New in Q-Chem Feature 16

LB94 Asymptotically Corrected Exchange-Correlation (xc) Potential

Developers: Yu-Chuan Su, Jeng-Da Chai

Leeuwen and Baerends proposed a modeled exchange potential that has correct asymptotic behavior,
which is not met by almost all GGA functionals and some hybrid functionals. We implemented the
LB94 xc potential with an adiabatic LDA xc kernel, the so-called TDLDA/LB94 approach, which has
been widely used for large systems. The LB94 xc potential shows correct asymptotic behavior, which
is important for response properties in TDDFT calculations. Since LB94 xc potential is a gradient-
corrected potential, it has much less computational costs than hybrid functionals. This function should
be used for excitation energies, polarizabilities and hyperpolarizabilites in TDDFT calculations.

State  BLYP B3LYP TDLDA TDLDA Expt.
/LB94  /IBa

VB, 431 406 444 449 436
VB, 709 735 770 802  8.00
RB;, 6.0 651 674 705  6.98
R'By, 616 658 722 738  7.11

As can see in the table, the excitation RB;; 658 7.03 761 787  71.79
energies of C2H4 molecule can be nglg 6.60 7.08 7.53 7.28 7.80
greatly improved by employing the Rleg 6.55 7.10 777 7.66 7.90
LB94 xc potentials in the SCF step with R*A 6.86 736 824 787 815
a TDDFT calculation using an adiabatic 1 g ) ' ' ' ’

LDA xc kernel. (6-311(2+,2+)G** basis R'Ag 6.92 7.35 8.42 8.03 8.28
is used in the calculations.) MAE 102 066 015 018 -

Excitation energy of C,H, (eV)
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A Quantum Leap Into the Future of Chemistry

What’s New in Q-Chem

LB94 Asymptotically Corrected Exchange-Correlation (xc) Potential
(continued)
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Gisbergen, E.J. Baerends, “Molecular calculations
of excitation energies and (hyper)polarizabilities
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exchange-correlation potentials,”

J. Chem. Phys. 112, 1344, (2000)

For more information on how to use this feature,
refer to the Q-Chem Manual, Section 4.3.9.

Jeng-Da Chai . Yu-Chuan Su @
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