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Abstract:

Optical phase modulators and amplitude modulators are commonplace in modern laser laboratories.  In this talk, we present the development of a device that produces both amplitude modulation (AM) and phase modulation (PM), with a selectable phase relation between the two, on a single free-space Gaussian beam.  We term this device a "super modulator".  

The device is a version of the Mach-Zehnder modulator, where a beam is split, then separately phase modulated and recombined.  Previous work has concentrated on one specific operating point, where the relative modulation phases and the interferometer phase are set to generate single sideband modulation, equivalent to an equal amount of AM and PM in quadrature.  Here we are interested in the entire parameter space of amplitude modulation strength, phase modulation strength, and the phase relation between the two.

The need for such a super modulator has arisen in the context of control systems for gravitational wave detection interferometers.  Typical locking systems are based on the Pound-Drever-Hall method of locking which uses phase modulation.  In principle, a super modulator could be used in a PDH configuration, when the locking point of the device will be tunable according to the quantity of AM injected (along with the obligatory PM) into the device.  

