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YRS, TR IERFIAIL T, R R 255
TR BT R RN, WA s T DL 2 R 1 R S
PTE AR AN i R I R B, P RSB O H
IAERE T iZ2 Bk o0 5 EL A 7 (Huang-Rhys factor). 2 )&
R B ALFE Lax. Toyozawa 55, LERSIE L 43
22 20 40 60~70 44X, KL WA Jortner 252 %)
SRR AR R R T R BRI B . AR
PNE JLAERIF R, E—REGREF IR
(AIE) M EMA R b, ARSI S S O SIR & 5
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(3) KIS KB RE AR B2, 25 H T 2U(B)
PR fifg By ik 203X L8k e AT 19 G 4 5 BT B e S H
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RO A E R T R EF R R
e R, R, A RS 4 R A
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- 8(ho—E,~E, +E,) (11)
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A A2) 5 B BA T 9 h < ok HOE 2
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IS T) R 4 SR FH PR T AT B P A 3 AR AT A 45 0] A5
ORI~ B80G53 AR AT PR
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Abstract: The electronic excited states structure and their processes determine the optoelectronic properties for
conjugated organic molecules and polymers: According to Kasha’s rule, the ordering of the lowest-lying excited
states determines whether a molecule or material can emit light or not; the luminescence quantum efficiency stems
from the competition between the radiative and the non-radiative transition determines the light-emitting efficiency,
the latter being dictated by non-adiabatic coupling (electron-phonon interaction); charge carrier transport is
determined by the scattering/relaxation of electron distribution function with vibrations or impurities or disorders. In
this review, we summarized the advances in theoretical methodology development towards quantitative prediction of
the optoelectronic properties for organic materials, including the quantum chemistry density matrix renormalization
group theory for the excited state structure in conjugated chains, and the multi-mode mixing non-radiative decay
formalism for light-emitting efficiency. The methods have been applied to the prediction of optoelectronic properties
of organic functional materials and molecular design.

Keywords: electron correlation, excited state ordering, vibronic coupling, non-radiative decay rate
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