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Abstract: Geometric optimization of the excited states of n-SisMei2 and n-SizMeis was per-
formed using time-dependent density functional theory calculations to compare their struc-
tures and emission properties. It was found that the geometry of n-SisMei2 changes from all-
transoid in the ground state to all-an#s in the excited state, whereas that of n-SizMeis remains
all-zransoid in both states. This is related to elongation of the Si-Si bond lengths in the excited
state, showing 0o* : those of pentasilane elongate to 2.45-2.49 A with bond angles up to 141°
in the excited state, which facilitates its conformation to relax all-antr by releasing the 1,3-re-
pulsion between the methyl groups. Meanwhile, those of heptasilane (less than 2.434 A and
125°) do not elongate as much as those of pentasilane, which restrict its conformation similar
to that in the ground state. Calculated emission wavelengths and oscillator strengths of these
oligosilanes effectively reproduced the experimental data: large and small Stokes shifts in pen-
tasilane and heptasilane, respectively, were estimated in agreement with calculated geometric
changes.
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Fig. 1. Optimized structures of n- Si,Mez2 with n = 5
and 7. Bond lengths and angles of the excited states, to-
gether with those of the ground state in the parentheses
are shown.
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Fig. 2. Emission (left solid line from n = 4) and absorption
(right solid line for all) spectra of n- SinMezn:» (n = 2-8, 10,
16). Copyright (1999) Wiley. Used with permission from
Ref 16.
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