Singular amplification of low-frequency fluctuations
in optical spectra of “He quantum liquid
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Abstract: The optical spectra of impurity atoms (molecules) in *He quantum liquid are
considered. It is shown that the main distinguishing property of the liquid phase to
maintain local pressure in all its macro- and meso-regions leads to a huge increase in the
contribution of low-frequency density fluctuations to the electronic transitions of

impurity atoms, diverging as @™ with a decrease of the frequency  of fluctuations.
As a result of this divergence, the zero phonon line (ZPL) in the optical spectrum of an
impurity atom acquires finite broadening and asymmetric shape already in the limit of
zero temperature. Another consequence of this divergence is an abnormally strong
dependence on the width and shape of ZPL on the strength of the vibronic interaction of
the electronic transition. The optical spectra observed in [1, 2] for impurity atoms of Au,
Cu, Cs, and Dy in liquid *He at low temperatures are explained.
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