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Theoretical study on singlet fission dynamics in covalently-linked systems
(Graduate School of Engineering Science, Osaka Universityl, Graduate School of Science, Osaka
Universityz) OSoichi Ito', Takanori Nagamil, Takashi Kubo?, Masayoshi Nakano'
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Figure 1. Molecular structure of covalently-linked singlet fission model systems. Red lines indicate
m-conjugation between two chromophores through dihydroindacenes.
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Table 1. SF and transition dipole—transition dipole coupling constant [meV]

SF coupling Vs Jex
0 m P o m P
H 15.2 -0.3 -6.6 83.1 52.7 229
J 40.4 -0.1 7.8 -47.4 -35.5 -24.6

Table 2. SF time constant [fs] and yield by the second order quantum master equation

SF time constant [fs] SF yield Oge ( = 1)

Molecule Ju 72 L Jx BV Ju 72 L Ju B
o-H 17.4 3.5 0.575 0.113
0-J 39.7 20.8 0.834 0.778

(@) (b) (©
o-H o-J
W/0 Jex W/ Jex W/0 Jex W/ Jex
CA AC _— _ - -
Diagonalize
)
& | SiSo SoS1 l11s 15 |36 | 176 881 1188
w 75| o [
T 23| 22 25 391
17 {
Diabatic state Adiabatic state Adiabatic state

Figure 2. Diabatic energy of covalently-linked systems (a), adiabatic energy and relative relaxation factor (RRF)
[ps’l] in (b) o-H and (¢) o-J. In (a), the red line indicates TT state, blue S;S¢/SyS,; states and brown
charge-transfer states (cation—anion and anion—cation pairs). In (b) and (c), the colors correspond to the main
configuration in an adiabatic state. Small arrows indicate small RRF and big arrows large RRF.
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