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Although it did not lead to the development of the final target program, we
improved the program of the ab initio path integral molecular dynamics method and performed
empirical calculations. In the all-atom calculation of hydrogen encapsulated in C60 fullerene, which
was also performed for verification of large-scale parallel calculation, we found that molecular
vibration by the nuclear quantum effect affects the internal magnetic field of C60 fullerene. In
addition, we studied on the hydrogen-bonded complex molecular systems, and we are preparing to
present the results.



[1]

CGO

NMR

—_
Q
) —
N

Probability density (0.1/kcal/mol

CGO

CGO

T T 12
y o | )
&2 MD esesese
10
€
g
X
9]
<
8
0 o 8
120 130 140 150 160 170 180 130
HOMO-LUMO gap (kcal/mol)
1 @
Ceo  HOMO-LUMO gap H,, HD
MD

HOMO-LUMO gap

140
HOMO-LUMO gap (kcal/mol)

() Ceo

150

Probability density (0.01/kcal/mol ppm)



CGO
la
Coo HOMO-LUMO gap
Ceo Tt

HOMO-LUMO gap
la
1b HOMO-LUMO gap
CGO

CGO
HOMO-LUMO gap

(NHaSH)

SMASH DFT-D3

2

[1] T. Kawatsu, M. Tachikawa, “ Quantum fluctuations of a fullerene cage modulate its
internal magnetic environment,” Phys. Chem. Chem. Phys., 2018, 20, 1673-1684. (



)

[2] N. Kungwan, C. Ngaojampa, Y. Ogata, T. Kawatsu, Y. Oba, Y. Kawashima, M. Tachikawa,
“Solvent dependence of double proton Transfer in the formic acid — Formamidine complex:
path integral molecular dynamics investigation,” J. Phys. Chem. A, 2017, 121, 7324-
7334. ( )

3
[1] 2017 Joint Japan-Thai-Vietnam Workshop on Theoretical and Computational Chemistry,

2017, Yokohama, : T. Kawatsu, M. Tachikawa, “ Quantum Tfluctuations of
fullerene’ s internal magnetic environment.”

[2] 2017 20 “ C60
[3] 2016 10 “ H2/HD@C60
NMR "
0
o 0
o 0
(€D)
@

Tachikawa, Masanori



