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Observation of Quantum Dynamics of Physically Adsorbed Hydrogen Molecules by
Nonlinear molecular Spectroscopy
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In this study, we have completed the setup of an optical system for
nonlinear ro-vibrational spectroscopy based on a Ti:sapphire laser. We have investigated nonlinear
spectroscopy scheme based on (1) supercontinuum light generated by third-order nonlinear phenomena,
(2) impulsive excitation using femtosecond ultrashort pulse lasers, and (3) hybridization of the two

schemes. Both of the two methods are feasible. A new nonlinear spectroscopy chamber was designed
and developed to enable cryogenic cooling of samples and precise control of the number of adsorbed
molecules, and highly sensitive measurement of vibrational rotation lines for N2, 02, H2, and D2 gas
molecules was successfully performed.
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