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Based on the
Born-
Oppenheimer
approximation,
all chemical
structures can be
found on the
potential energy
surface.
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to the Unexplored World!
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Soft modes will be preferred by
lower energy search.

Harmonic potential (parabola)
]

ADD

DC

EQ Soft mode



How to Find ADDs around an EQ?

» Use the Iso-Energy Harmonic Hyper-
surface.

» Scaled Normal Cogordinate-._q, = 1,120,

- Hard mg(;e Scaled q2
Sca?ed Soft mode
| Noa | 1\«

Problem reduces to
Optimization on a Sphere Surface!
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K.Ohno & S.Maeda, Chem. Phys. Lett.384,277(2004).
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Start from an EQ

Find all reaction routes

Dissociation| Transition
(DC) State (TS)

Dissociation
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Equilibrium

Structure(EQ)




Global Reaction Route Map for HCHO
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The first 5-atom GRRM for H2C Oz
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K. Ohno, S. Maeda, J.Phys.Chem. A, 110, 8933 (2006).
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Computational
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K.Ohno & S.Maeda, Chem. Phys. Lett.384,277(2004).

the driving coordinate is the distance to the minimum. Qhno and Maeda have sug-
gested a variation where the optimization is done in vibrational normal coordinates
scaled by the square 1 ' jan ei s.”* This makes all
directions equivalent in an energetic sense, and potentially allows more saddle points
to be found, but at the expense of searching the full variable space rather than just the
low-energy region. They have suggested that an exhaustive search along all the normal
mode directions can potentially find all the TS’s connected with a given minimum.
Tracing the IRC from all these TS’s will lead to other minima, which then can be sub-
jected to a TS search, thereby potentially tracing out all possible reaction paths for a

given system.
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122 structures of CNO explored

K. Ohno, Y. Osada, Advances in Theory of Quantum Systems in Chemistry and Physics, 281-394
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Linear structures of =“CNO




Reaction Channels around EQo of “CNO
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A new ‘window’ has been opened to
the unknown world of chemistry by
means of GRRM produced in Japan
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