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Mutualism and collaborative promotion between developments of experiment and theory
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Abstract

The role of innovation in large-scale scientific instruments and equipment for the innovative de-
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velopment of scientific research is self-evident. In this paper, we will use the close combination and exten-
sive application of the new experimental methods and the new theoretical methods in the study of chemical
dynamics as examples, to discuss how the development of the theory and the development of the experiment
can be mutually beneficial and promote each other on advancing chemical dynamics reseaches, in particular
in the study of dynamical resonances. In combination with the creation of the Dalian VUV f{ree electron la-
ser source funded by the National Natural Science Foundation of China, we will further explore how the
theory development can provide original ideological and technical support for the development of large-scale
innovative instruments and equipment. In fact, the close interaction between experiment and theory has be-
come a new norm in scientific development. It is a core task to break the basic contradiction of quantum
chemistry calculations by developing a new generation of quantum chemistry softare package with both high

efficiency and high precision, to promote the further interaction between theory and experiment.

Key words high resolution crossed molecular beam technology; free electron laser; chemical reaction dy-
namics, dynamical resonance; quantum chemistry; potential energy surface; quantum dynamics; computa-

tion software
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