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Coherent Raman sidebands generated from a
Raman-active medium have the potential to serve as
a source of single cycle pulses. In this talk, we pro-
pose a scheme to combine several sidebands generated
in PbWO4 crystal into a single collinear beam, which,
with appropriate phase tuning, may result in a single-
cycle, ultrashort pulse. This is depicted in Figure 1.

We then elucidate the characteristics of the gener-
ated pulse by examining the phase relationship be-
tween the sidebands using the SFG and SH signals of
each sideband produced in a BBO crystal. We expect
(and find) that the synchronized sidebands beat with
each other, resulting in an additional component in the
signal, at their difference frequency. The preliminary
results illustrating this are shown in Figure 2 for the
particular case of Raman anti-Stokes (AS) sidebands
1 and 3.

After obtaining these preliminary results, we use the
beating signal to optimize the phases of our sidebands.
We plan to then use the resultant, ultrashort pulse to
ionize Xenon gas. It has been shown that the ion yield
will be related to the duration of the pulse [1], but we
aim to probe this further with our generated pulses.

Finally, in this way, we expect to synthesize and
measure visible-range, trains of near-single cycle pulses
of approximately 50 fs total pulse train duration [2, 3].
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FIG. 1. Our setup to combine Raman sidebands using
dichroic mirrors and translation stages. DC stands for
dichroic; the essence of our scheem is to assign one side-
band to each translation stage.
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(b) Single-Sided Amplitude Spectrum of λ = 375 nm
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FIG. 2. A sample of our results. (a) A spectrogram depict-
ing the overlap of the Sum Frequency Signals of AS 1/2 and
AS 2/3 with the second harmonic of AS 1. (b) The Fourier
Transform of the particular spectrum taken at λ = 375
nm as part of the spectrogram in part (a); the red-marked
peaks correspond to our desired signal: ωAS3 − ωAS1 and
half that.
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