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abstract

The modulation frequency of optical modulators based an electro-optic or
acousto—optic effect is generally no larger than 10 GHz, which is limited by available
frequencies of external signals applied to solid-state nonlinear optical materials
Further expansion of the range of the operation frequency of optical modulators needs
an entirely new approach beyond the electro-optic or acousto-optic scheme. In this

research, we report the optical modulation of continuous—wave laser at an operation




frequency exceeding 10THz. This is based on molecular optical modulation (MOM)
arising from coherently excited molecular motion regarded as a periodical variation
of polarizability of which the frequency corresponds with that of the molecular motion
We adopt a cavity—enhanced method to excite a coherence of a molecular motion through
stimulated Raman scattering induced by a cw laser beam. The modulation efficiency
is dramatically enhanced by the phase matching of the optical modulation process under
a condition that the total dispersion of the molecular-filled optical cavity is

substantially compensated for.
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