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ABSTRACT

The mass-weighting problem is discussed in the context of the reaction pathways of a chemical
rearrangement. Some simple differential geometrical relations are used to connect different co-
ordinate systems and achieve an independent definition of a reaction path from the coordinate
system. In order to describe the procedure in more detail, it is applied to the molecule hydrogen
cyanide (HCN) and its different reaction paths. The action of mass weighting on these paths is
illustrated.

INTRODUCTION

One of the fundamental problems in chemistry is the understanding of the
stability of molecules, as well as the possibility of their alteration by a chemical
reaction. An important theoretical tool is the computation of a potential-en-
ergy surface of a defined electronic state, where the atoms can move and the
change in their potential energy can be observed by tracing a trajectory on the
potential-energy surface. Stable arrangements (reactants, products and inter-
mediates) are minima on the potential-energy surface, and transition struc-
tures in a chemical reaction correspond to saddle points of first order. A suit-
able definition of a continuous line connecting reactants and products via a
saddle point has been subject to extensive investigation and has been at the
forefront of theoretical chemistry research to date. It is the aim of the defini-
tion to obtain a one-dimensional section of the high-dimensional potential-
energy surface. One of the mathematical problems in this field is the question
of the dependence of a reaction-coordinate definition on the choice of coordi-
nate system [1],and a sub-problem is the mass weighting of the displacement
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