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Coherent anti-Stokes Raman scattering (CARS)
microscopy in biology and medicine
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Coherent anti-Stokes Raman scattering (CARS) microscopy has been demonstrated
as a powerful tool for non-invasive, chemical imaging of biological systems. Instead
of relying on external labeling agents or on the difference in refractive index in the
sample, the contrast in CARS microscopy is obtained from vibrational resonance that
demonstrates selectivity to specific chemical bonds. This nonlinear optical
microscopy technique permits fast data acquisition times and has inherent 3-
dimensional sectioning capability. Our implementation of CARS microscopy based on
the use of a single unamplified femtosecond pulse laser and photonic crystal fibers,
will be discussed. This novel, cost-effective light source for CARS microscopy could
be fairly readily adapted to most currently installed two-photon excitation
fluorescence microscopy setups, resulting in major cost savings. Applications of
CARS microscopy in such diverse areas as neuroscience and water quality
monitoring, will be demonstrated.
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