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Development of computational chemistry software for

excited sate structure and process

Li Wengiang Shuai Zhigang

(Department of Chemistry s Tsinghua University s Beijing 100084)

Abstract Already in 1950s, it has been realized that the important task of theoretical chemistry was the de-
velopment of computational methods and computing software packages. In fact, the basic laws of chemistry
have been known to be quantum mechanics and statistical mechanics. However, almost all of the chemical
problems are too complex to be solved with analytical models. For long, the focus of theoretical chemistry
was on the ground state. However, because of the rapid development of opto-electronic functional materi-
als, especially the researches on energy and environment-related materials, the need for excited state com-
putations has attracted widespread attention in recent years. For the electronic structure of the excited
state, we have developed symmetric density matrix renormalization group method and the equation of mo-
tion coupled cluster, both with linear and nonlinear response properties. In recent years, targeting at the
excited state process, such as radiative and non-radiative decay process, intermolecular electron transfer
process and charge transport process, we have built a computational program (MOMAP) for calculating

the emission quantum efficiency, optical spectra, and carrier mobility for functional materials.

Key words computational chemistry software; photophysics properties; charge mobility



