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Abstract

1. Overview of the historical development of theoretical and com-
putational chemistry, and reveal the importance of interactions among
disciplines

Chemical research in early days mainly relied on experimental
trials and summarizing empirical findings, and was therefore regar-
ded as a purely experimental science. By continuously absorbing the
theoretical achievements made in physics and mathematics to chem-
istry, and taking advantage of tremendous computational power ena-
bled by rapid development of high-performance computational tech-
nology, chemistry has built up its own theoretical system, which
has been used in fundamental and applied research in chemistry and
related fields, and gradually theoretical and computational chemistry
has come into being. The historical development of theoretical and
computational chemistry can be roughly divided into four stages. In
the first stage, chemical research focused on experimental explora-
tion and summarizing observational facts, and tried to explain exper-
imental phenomena by building up simple theoretical models. In the
second stage, chemical thermodynamics and chemical statistical me-
chanics were established based on absorbing achievements in ther-
modynamics and statistical mechanics developed in physics. In the
third stage, with the establishment of quantum mechanics, the basic

concepts and fundamental principles of quantum mechanics were ap-
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plied to chemical problems, resulting in tremendous success and
abundant fruits, and pushing forward the development of chemical
science greatly. In the meantime, the application of theoretical
achievements of statistical mechanics to chemical problems also re-
sulted in a lot of important developments in theoretical chemistry. In
the fourth stage, taking advantage of great achievements of comput-
er science and computational mathematics, quantitative description
of chemical reactions gradually became possible; molecular simula-
tion gradually became an important tool to study thermodynamic and
kinetic properties of complex systems; chemical informatics has also
been greatly developed, and has become an effective approach to dis-
cover new chemical species with desired functions.

The history of the discipline development process shows that
the important driving force for the development of theoretical and
computational chemistry, first of all, is the requirements of the evo-
lution of chemical science as a whole, since theoretical and experi-
mental research are always closely entangled and stimulate each oth-
er. Secondly, the development of the discipline is also driven by the
internal need of theoretical and computational chemistry, which calls
for the development of highly effective and accurate theories and
computational methods. In the process, the interactions between dif-
ferent disciplines have played a crucial role: the real process that
theoretical and computational chemistry formed was the one in which
chemists continuously exploited theoretical achievements of physics,
applied mathematics and computer science, and in the meanwhile the
application of theoretical and computational chemistry methods to
other different branches of chemistry as well as materials, biological
and medicinal sciences promoted the discipline sustainable develop-

ment forward.
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