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Stimulated Raman spectroscopy in the femtosecond (1 fs = 1×10−15˜s) regime provides a versatile route to
measuring the dynamics of molecules on the timescale at which they occur. A tunable and broadband probe
pulse allows for detecting molecular signatures across a wide range of energies (frequencies). We develop
a novel method for generating the probe pulse that results in the broadest and most tunable probe pulse re-
ported to date.
Four-wave mixing (FWM) occurs when two pump photons (ωp) amplify a signal photon (ωs) to create an idler
(ωi): ωp + ωp = ωs + ωi. We show that at high intensities, FWM can be extended to include the nonlinear
response of the gain medium. We exploit the χ(3) (Kerr) nonlinearity of materials to amplify broad spectra.
We use the resulting amplified spectrum as the probe pulse for stimulated Raman scattering. The benefits
of this approach are twofold. First, there is an inherent tunability of the amplified spectrum, defined by the
phase-matching condition. Second, we generate Raman frequencies that span the terahertz, fingerprint, and
OH-stretching regimes in a single shot.
We prove the usefulness of our method by measuring the methyl stretching mode of 1-decanol, shown in Fig.
1.
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