1E13

TDDFT
(@]
TDDFT
GGA hybrid CT
L,
LC [1]
[1].[2]
LC
LC
MP2/6-31g*
TDDFT LC LC-BLYP
GGA hybrid BLYP, B3LYP
post-Hartree-Fock SAC-CI 6-31g*
Gaussian03[3] Gaussian09[4]
[5] NTO: Natural Transition Orbitals
TD: Transition Density CDD: Charge Difference Density [6]
™ ' 2(r)
1
)= 20t 0) )
0O i a
T LCAO c
/zv \/7 ZT{(CACW +C:,uczv) (2)
U TD
U= eI rp" (r)dr (3)

CDD Ap
Z A 4



P

Bh=2 2TTucue, =2, 2T,

i€occ. a,bevirt

aevirt.i, jevirt

(5)

(hole)

CT N-Phenylpyrrole
Naphthalene Pentacene TDDFT SAC-CI
LC-BLYP SAC-CI
N-Phenylpyrrole (a) LE (b)CT TD
CDD( ) f
(hole) electron
LE TD CDD
TD 0.441 0.473 0.423
CT CDD
TD LC-BLYP TD
0.299 NTO
} LE state } CT state
DR 00 88
E=4 70eY E=4101 eV
f=0.441 =0.004
BALYP (5, 34, W m BALYP (S, 28, m m
E=52.09e% E=477 eV E
f=0.473 ] . f=0.020 4 ’ =
LC-BLYP {5y, 28 m m‘ LC-BLYP (S, 44, m: m
E=5355eY E=T35eV .
f=0.423 " . =099 4 .
N-Phenylpyrrole (a)LE (b)CT TD CDD( )

[1] Y. Tawada, T. Tsuneda, S. Yanagisawa, T. Yanai, K. Hirao, J. Chem. Phys. 120, 8425 (2004).

[2] R. M. Richard, J. M. Herbert, J. Chem. Theory Comput.

7, 1296 (2011).

[3] Gaussian 03, Revision D.01, M. J. Frisch et.al. Gaussian, Inc., Wallingford CT, 2004.
[4] Gaussian 09, Revision A.1. M. J. Frisch et.al. Gaussian, Inc., Wallingford CT, 2009.

[5] R. L. Martin, J. Chem. Phys. 118, 4775 (2003).

[6] M. Sun, P. Kjellberg, F. Ma and T. Pullerits, Chem. Phys. Lett. 401,558 (2005).



