Contents

Part1  Fundamental Theory

1

The Potential Energy Surface in Molecular Quantum Mechanics .
Brian Sutcliffe and R. Guy Woolley

A Comment on the Question of Degeneracies in Quantum
Mechanics . . . . . . .. ...
Michal Svrcek

The Dirac Electron as a Massless Charge Spinning at Light Speed:
Implications on Some Basic Physical Concepts . . . . . ... .. ..
Jean Maruani

Some Biochemical Reflections on Information and Communication
Erkki J. Brindas

PartII Molecular Structure, Properties and Processes

5

Application of the Uniformly Charged Sphere Stabilization for
Calculating the Lowest 1 S Resonancesof H~ . . . . .. ... ...
S.0. Adamson, D.D. Kharlampidi, and A.I. Dementiev

Charge Transfer Rate Constants in Ion-Atom and Ion-Molecule
Processes . . . . . . .. ...
M.C. Bacchus-Montabonel

Spin Torque and Zeta Force in Allene-Type Molecules . . . . . . .
Masahiro Fukuda, Masato Senami, and Akitomo Tachibana

A Refined Quartic Potential Surface for So Formaldehyde . . . . .
Svetoslav Rashev and David C. Moule

Operator Perturbation Theory for Atomic Systems in a Strong
DCElectricField . . . . . ... ... ... ... .........
Alexander V. Glushkov

41

53

75

101

119

131

Xi



xii

Contents

Part III Clusters and Condensed Matter

10

11

12

13

14

15

16

17

18

Structural and Thermodynamic Properties of Au,_sg Clusters . . .
Yi Dong, Michael Springborg, and Ingolf Warnke

An Evaluation of Density Functional Theory for CO Adsorption
onPt(111) . . . . . . ...
Yu-Wei Huang, Ren-Shiou Ke, Wei-Chang Hao, and Shyi-Long Lee

Hydrogen in Light-Metal Cage Assemblies: Towards a Nanofoam
Storage . . . . . . . . ...
Fedor Y. Naumkin and David J. Wales

A Theoretical Study on a Visible-Light Photo-Catalytic Activity in
Carbon-Doped SrTiO3 Perovskite . . . . . . ... ... ... ....
Taku Onishi

A Theoretical Study on Proton Conduction Mechanism in BaZrQOj;
Perovskite . . . . . . ... ... L
Taku Onishi and Trygve Helgaker

Molecular Theory of Graphene . . . . . .. ... ..........
E.F. Sheka

Topological Mechanochemistry of Graphene . . . . . . . . ... ..
E.F. Sheka, V.A. Popova, and N.A. Popova

Theoretical Analysis of Phase-Transition Temperature of
Hydrogen-Bonded Dielectric Materials Induced by H/D

Isotope Effect . . . . . ... ... ... ... ... ... ...
Takayoshi Ishimoto and Masanori Tachikawa

On Converse Piezoelectricity . . . . ... ... ... ... .....
Michael Springborg, Bernard Kirtman, and Jorge Vargas

Part IV Structure and Processes in Biosystems

19

20

Analysis of Water Molecules in the Hras-GTP and GDP Complexes
with Molecular Dynamics Simulations . . . . . ... ... ... ..
Takeshi Miyakawa, Ryota Morikawa, Masako Takasu, Akira Dobashi,
Kimikazu Sugimori, Kazutomo Kawaguchi, Hiroaki Saito, and Hidemi
Nagao

Bath Correlation Effects on Inelastic Charge Transport Through
DNA Junctions . . . .. ... ... ... ... ...
Tal Simon, Daria Brisker-Klaiman, and Uri Peskin

181



2 Springer
http://www.springer.com/978-3-319-01528-6

Advances in Quantum Methods and Applications in
Chemistry, Physics, and Biology

Hotokka, M.; Brandas, E.J.; Maruani, |.; Delgado-Barrio,
G. (Eds.)

2013, XV, 379 p. 133 illus., 87 illus. in color., Hardcover
ISBEN: 978-3-319-01528-6



