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Infrared spectroscopy of CHs-(pH2)s clusters at 0.4 K
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Infrared spectroscopy of CHa-(pH»), clusters was performed at 0.4 K in helium droplets. The s
vibrational mode of methane was measured by a quantum cascade laser with the variable number # of
attached para-hydrogen molecules. Sharp, rotationally-resolved peaks were observed up to n = 18. We
found that the rotational constant changes with n, indicating kinks at specific numbers, although the
band origin shows a monotonic change. The linewidth also changes with n, showing a rich dynamical
behavior of the system. While no sharp peaks were observed for n > 20, broad features of the spectra
enabled tracing further changes in the rotational constant and band origin shift. We discuss these findings
in view of a relation to the possible superfluid phase of para-hydrogen clusters.
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