
 　　 We present a novel mechanism for the onset of large-amplitude conformational transitions of molecular systems. We first develop a methodology to scrutinize 
intramolecular vibrational energy transfer using the framework of hyperspherical coordinates. This method makes it possible to extract a small number of predominant 
reactive modes out of all vibrational modes of a molecule. It is shown that a large amount of kinetic energy must flow into the reactive modes in order for the system to 
undergo conformational transitions. We clarify the mechanism of this energy transfer in terms of mode coupling, and show a general mechanism for molecular reactions.
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7. Driving Mechanism for Reactions
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Activation and inactivation of the twisting modes change the average force field 
effectively, and trigger large-amplitude conformational transition of the system.

4. Reaction Coordinate

1. Prototypal Model (Ar6 Cluster)

• The cluster undergoes structural transition  
 
   between the OCT and CTBP isomers.

• Microcanonical molecular dynamics.

8. Conclusions
     We have developed a novel method to scrutinize intra-molecular energy 
     transfer based on the framework of hyperspherical coordinates. 

  Due to mode coupling, activation and inactivation of the “twisting” modes 　　
  mediate the effective force field acting on the reaction coordinate, and trigger 
  molecular reactions.
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(a)(b): Twisting modes are active. (c)(d): Twisting modes are inactive.


