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The demand for remote molecular detection has been rising in recent years. The technique of
coherent anti-Stokes Raman spectroscopy (CARS) has become one of the most optimal methods
due to its high efficiency, fast response time and ease of use. In this work, we analyze the feasibility
of an optical frequency comb for coherence control between vibrational states in application to
remote detection, propose a new method for adiabatic passage in the four wave mixing and estimate
the number of photons detectable from a CARS signal depending on the key parameters of the laser
system [1]. We used a semiclassical theory of nonlinear scattering introduced in [2]. We assume
that the large backscattered signal is due to the backward phase matching of internally reflected
laser fields within the volume containing molecules of the size two orders of magnitude smaller
than the probing wavelength. The internal fields are reflected many times, which acts similarly to
a resonant cavity with low reflectance.
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Figure 1: The population dynamics between vibra-

tional states as a function of time for the peak value of

the field amplitude 2.275 × 107 V cm−1 correspond-

ing to the Ωeff = 1.3 THz. The single pulse du-

ration is τ = 55.8 fs, the one-photon detuning is

∆ = 1000 THz, the two-photon detuning is δ = 0,

the pulse train period is 40 ps. The crossing of pop-

ulations indicating the maximum coherence occurs

after 8 pulses.
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