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Penning lonization
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CH,CN

He*(23S)+CH;CN CEDPICS
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Experimental setup
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© Collisional orientation of a benzene ring in seeded supersonic expansions

F. Pirani ef al., Phys. Rev. Lett. 86, 5035 (2001), J. Chem. Phys. 119, 265 (2003).
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Similarity between He*(2°S) and Li(2°S)
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MO/8 model

MO/8 is a special method for Carbon Networks and
Polycyclic Aromatic Hydrocarbons (PAH).

*'MO/8 model'is designed so that it may be applied to all hexagonal
carbon networks and PAH without modification.
¥ MO/8 isimuch faster than DFET by at least a factor of 10°= 100,000 times.

% MO/8 uses a very simple input system based on honeycomb grids .

4 Performance of MO/8 in comparison with DFT ¥ Honeycomb grids for rings input data

o wor 0000006000
Ground-state 15-20 cm-? ca. 20 cm? o _@_ ﬁﬂ@ﬁg@
lonic states 10-20cm® | 10-20 cmt R N
Excited-states ca. 30 cm'! $§§$@$%%$@%
6 rings / personal 36 days 15 sec Example
50 rings / personal 25 years 2.2 hrs Anthracene : 1 2 3
50 rings / 46 days 40 sec Pyrene -1 21112
100 rings / 11 years 1 hr

MO/8 program is available at http://qpcrkk.chem.tohoku.ac.jp/koukai/WMO8/WebMO8.HTM
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Complete Search for Reaction Paths
on the Potential Surface




Potential Energy Surface PES
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(EQ)/

TS / 5
Eigen Value Following (EVF) : Cerjan & Miller (1981)

Gradient Extremal (GE) : Sun & Ruedenberg (1993)
Sphere Optimization (SO) : Abashkin & Russo (1994)
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Fig. 1. S. Maeda et al.
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Cerjan - Miller Potential : J.Chem.Phys. 75, 2745 (1981).

1 This Work
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Avashkin &Russo (1994)
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Banergee et al. (1983)
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Acta 53, 75 (1979).
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Complete Reaction Map for HCHO

MP2 / 3-21G




Summary

Using Scaled Normal Coordinates,

a Scaled Hypersphere Search (SHS) Algorithm
Is proposed and developed for finding All Reaction
Paths on the Potential Energy Surface.

For a Given Chemical Composition
1) All Isomers
2) All Dissociation Paths
3) All Synthetic Paths

All IRC networks can be Discovered.

This technique may be used

to construct an Automated Reaction Simulator
based on complete mapping of potential energy
surface.

A View from a Saddle Point







