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Summary of Experimental Results
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Excitation of C2H2
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Direct Dynamics Simulations on C2H2
+ + CH4: 

Nature and Time Scale of Nuclear Motions

H abstraction 
occurs on rebound

50 fs

 Set initial conditions using Hase’s VENUS 
(represent expt. conditions)
- Ecol : 0.5 eV
- Vibrational states:  C2H2

+(gs and 25
+)

-Integrate trajectory using G03 
- MP2/6-31+G*  with “SCF=XQC” option



Trajectory Validation: 
Cross Sections & Product Ion Angular Distribution
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Trajectories qualitatively reproduce 
vibrational enhancement effects and 
angular distribution!



Trajectory Validation: 
Cross Sections & Product Ion Angular Distribution
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Effects of C2H2
+ bending
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Toward A “Polanyi-type” Picture for 
Polyatomic System
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Origins of Vibrational Effects on 
Reactions:

Distortion vs. Momentum 
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