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Construction of a near-infrared ultrabroadband multiplex CARS
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[ Abstract]

We have constructed a near-infrared ultrabroadband multiplex CARS spectrometer for
measuring CARS spectra of the vicinity of solid/liquid interface in the total internal reflection
(TIR) geometry. We used a nanosecond 1064 nm microchip laser as the pump laser and a
supercontinuum (SC) generated from a photonic crystal fiber as the Stokes laser. Owing to the
ultrabroadband SC (600—-1900 nm), the spectrometer can excite multiple vibrational modes in
the spectral range of more than 2500 cm™!, simultaneously. As a test measurement, a CARS
spectrum of a CaFz/ethanol interface was successfully obtained in the CH stretching region
(2750-3050 cm ™). The incidence angles of o, and , laser beams were 73.4° and the estimated
depth of the probed volume was about 150 nm. This spectrometer will be applied to TIR-CARS
measurement of lipid bilayer membranes at solid/liquid interface.
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Fig. 1. (a) Experimental setup of the near-infrared ultrabroadband multiplex CARS spectrometer.
Experimental geometries measured for (b) air/liquid interface and (c) solid/liquid interface in TIR.
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