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Intuitive understanding of molecules
Exact quantum mechanics Born-Oppenheimer model  Classical coupling of electrons
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[H,C,N] molecular system

Potential function form: Mourik et al. J. Chem. Phys., 2001, 115, 3706-3718




HCN/HNC eigenenergy and eigenvector data sets

from experiments

Complete (v,,v,,v5,1) assigned ab initio up to
the isomerization barrier
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Source 1): UCL Exomol ab initio list

Mourik et al. J. Chem. Phys. 115, 3706 (2001), G. J. Harris et al.,
- MNRAS 367, 400 (2006)
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| with stored eigenvectors and improved
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Molecular double well problem
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Vibrational signature of the isomerization
Vibrational signature of a transition state

10 15
vibrational angular momentum

HCN 0v,0, =0

Loarrier anharmonicity”

10000 15000 20000
=
Ecm )

5000

THE JOURNAL OF CHEMICAL PHYSICS 134, 234303 (2011)

Complete experimental rovibrational eigenenergies of HCN up to 6880 cm™!
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Spectroscopic characterization of
isomerization transition states
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HCN 0v,0 I=3... bending series
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HCN/HCN |=0 bending frequency analyis
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Nearly separable isomerizing system
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Canonical Perturbation Theory
Separation of motion: one-dimensional Hamiltonian in the bending angle parameterized by the
v, and v, stretch quantum numbers ->V, 1., () pseudopotentials

M. Joyeux et al. Adv. Chem. Phys.136 267 (2005) Z. Bacic and J.C. Light, J. Chem. Phys. 86 3065 (1987)
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Transition state spectroscopy < “frequency analysis”
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This slide included in the presentation at the
conferencewill be uploaded later this year




This slide presented at the conference
will be uploaded later this year




This slide presented at the conference
will be uploaded later this year




N
N roooo

000000

/16798 cm’
/

¢
/' HCN HNC

/" 16686(17) cm” 10986(40) cm’”

" 16344 cm’ 10924 cm’”

Acknowledgments

R.W. Field J. H. Baraban
O. Polyansky B. Changala
A. Kyuberis’ B. Park

N. F. Zobov D. Girmes

V.G. Tyuterev S. Coy

Unterstiitzt von / Supported by é@

Alexander von Humboldt
Stiftung/Foundation




This slide included in the presentation at the
conference will be uploaded later this year




This slide included in the presentation at the
conference will be uploaded later this year




