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HEFERIHESEREX \
BLYPOStHAERICEDTREINT W S, H.B. Schlegel, Theoret. Chim. Acta (Berl.) 66, 333
(1984); J.M. Wittbrodt and H.B. Schlegel, J. Mol.

Struc. (Theochem) 398-399, 55 (1997).

Parameter B for Badger's rule computed at the B3LYP level of theory

Period 1H 2 Li-F 3 Na-Cl 4 K 5 Rb-1 6 Cs-At
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® Nudged elastic band (NEB);%
IXCHORISEZRERET -9
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(A) H. Jonsson, G. Mills, and K. W. Jacobsen, in Classical and Quantum Dynamics in
Condensed Phase Simulations, edited by B. J. Berne, G. Ciccotti, and D. F. Coker
(World Scientific, Singapore, 1998), p. 385.

(B) G. Henkelman and H. Jonsson, JCP 113, 9978 (2000).

In later slides, they are referred as Refs. (A) and (B).
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FIG. 1. Buckling of (10, 10) nanotubes, which include 2280
carbon atoms, under axial compression at (a) 0 and (b) 300 K
obtained by O(N) TBMD simulations. These snapshots are at

80% of the initial length (140 A).
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TO, Y.Iwasa, and T. Mitani, PRL 84, 1712 (2000).
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Nobel Prizes

The Nobel Prize in Chemistry 1998

The Nobel Prize in Chemistry 1998 was
divided equally between Walter Kohn''for
his development of the density-functional
theory™ and John A. Pople''for his
development of computational methods in
quantum chemistry"'.

The Nobel Prize in Chemistry
2013 was awarded jointly to
Martin Karplus, Michael Levitt
and Arieh Warshel "'for the
development of multiscale models
for complex chemical systems™'.

© Harvard University

Martin Karplus Michael Levitt

Arieh Warshel
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CPMD-QM/MMiE D s AR

A First Principles Molecular Dynamics
insight to ATPase (ATP Synthase)

Prof. M. Boero (Univ. of Strasbourg)
Dr. T. Ikeda (Genken),

Prof. E. Itoh(Tokushima Bunri Univ.),
Prof. K. Terakura (AIST)

JACS 128 (51), 16798 (2006).
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Ko RIS
ATP+H,0 -ADP+P,

AF = -30.5 kJ/mol
-7.1 kcal/mol

H. Wang and G. Oster (1998). Nature 396:279-282.

D. Stock et al. Science 286, 1700 (1999)
H. Seelert et al. Nature 405, 418 (2000)
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Initial structure: Mg coordinated Final system: Mg including
by 4 H,O molecules one water molecule




CPMD-QM/MM3% (2 & 5 5psDMD

System size: 50730 atoms

(thin sticks)

5910 Hsc70 atoms

+ 14940 H,0 molecules

QM subsystem:
35 atoms (stick&balls)
+| H-capping link atom
142 electrons (LSD)
DFT - HCTH functional
PW basis set (194196 PWs)
Etut-off = 80 RY
Martins-Troullier PPs
NLCC for Mg, semicore for K
M cell = 17 x 17 x 17 A3
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