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[Abstract] Polysilanes, which have silicon-silicon (Si-Si) single bonds in their main chains
and mainly have organic groups in their side chains, show unique photophysical properties
due to o-electron delocalization (o-conjugation) for their conformational dependence.
o-Delocalized systems generally show high conformational flexibility, and thus their optical
properties can in principle to controlled by molecular design. In this work, we studied about
the relationship between the Stokes shifts and excited state structures of the normal chain
oligosilanes (MesSi(SiMe2)n-2SiMez) (n = 4-6) and a rigid n = 5 oligosilane of which
conformation is fixed by alkyl chains by using time-dependent density functional theory with
the PBEOQ xc-functional. As the results, we obtained structure—property relationships between
the Stokes shifts and Si-Si bond lengths in the ground and excited state.
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Fig. 2 Absorption (blue) and fluorescence
(red) spectra of polysilanes (n = 4-6).
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Fig. 3 Bond length in the ground state
(black) and excited state (red) of
polysilanes (C1 symmetry) in angstrom.
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Fig. 4 Absorption (blue) and fluorescence
(red) spectra of a rigid pentasilane fixed by
alkyl chains.
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