Optical Processes Tailored by Glass Plates
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We describe an optical device that can arbitrar-
ily manipulate phase relationships among a group
of highly-discrete spectral modes [1,2]. The device
is very simply constructed; we place a transpar-
ent dispersive plate on an optical axis and pre-
cisely manipulate its thickness over a relatively
wide thickness range (typically the order of mm).
We show the detail of physical mechanism why
such an optical phase manipulation can be realized.
We also show a few examples when we apply such
an optical device to linear and nonlinear optical
processes. In the linear optical process, we show
continuous generation of 620-as ultrashort pulses
[3]. In the nonlinear optical process, we show that
Raman-resonant four-wave-mixing process is ma-
nipulated on demand [4-8].
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Figure 1: Conceptual illustration of an optical de-
vice which arbitrarily manipulates optical phases among
highly-discrete spectral modes
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