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The vibrational properties of a series of push-pull polyynes

have been studied by infrared and Raman spectroscopy.

Thesimultaneous activation of astrong infrared and Raman

mode, i.e. the collective vibration of CC bonds of the sp carbon

chain, highlightsthe effectiveness of a polyyne bridge in

promoting charge transfer betweenthe electron

donor(D)andacceptor(A)ends, thus suggesting that ad-

hocfunctionalized polyynes are worth being explored as

building blocks of organic materials with attractive first-order

optical nonlinearity. The optical, electronic,and vibrational

properties of these moleculeshave been investigated with the

support of density functional theory calculations, as well as the

electronic and vibrational first hyperpolarizabilities (β).The mid-

low region of the IR spectra(800-1600 cm-1)has been analyzed

in detail,searching for marker bands of the specific

terminationsof the different sp carbon chainsthus achievinga

complete vibrational characterization ofsp hybridized push-pull

systems.
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