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Construction of an ultrabroadband multiplex CARS spectrometer
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[Abstract]

We are constructing an ultrabroadband multiplex CARS spectrometer for measurements at
air/liquid and air/solid interfaces. The spectrometer uses a narrowband pump laser (1064 nm)
and an ultrabroadband Stokes laser (600-1900 nm) obtained from subnanosecond
supercontinuum (SC). The broad spectrum of the SC would permit the apparatus to cover the
whole fundamental vibrational frequency region (~100-4000 cm™) without changing the
Stokes laser setting. The spectrometer has not yet been fully optimized. At the present stage,
we have obtained vibrationally nonresonant CARS signal from the air/LiNbO3 crystal
interface in the reflection geometry for the finger print region (750-1350 cm™) and the CH
stretching region (2450-3200 cm™). The ring breathing band of cyclohexane at 803 cm™
band has also been observed in reflection at the air/cyclohexane interface.
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Fig. 1. The ultrabroadband multiplex CARS spectrometer in transmission and reflection.
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Figs. 2. Multiplex CARS spectra in the fingerprint Figs. 3. Multiplex CARS spectra in the CH stretching
region. (a) a raw (vibrationally nonresonant) spectrum region. (a) a raw (vibrationally nonresonant) spectrum
of the air/LiNbOs crystal interface, (b) a raw spectrum of the air/ LiNbO;s crystal interface, (b) a raw spectrum
of the air/cyclohexane interface, and (c) a normalized of the air/cyclohexane interface, and (c) a normalized

spectrum of the air/cyclohexane, (b)/(a). spectrum of the air/cyclohexane, (b)/(a).



