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Kurzfassung: Helium is the most extraordinary of all the elements. It remains liquid down to zero
Kelvin and is the only naturally occurring superfluid. The first part of my talk concerns
small clusters which are readily produced in cryogenic free jet expansions. Only by
matter wave diffraction was it possible to measure the bond distance of <R> = 52 A
making it by far the largest diatomic molecule. By laser Coulomb dissociation the
structure of the He trimer was found to have a huge counter-intuitive excited state,
predicted by Efimov in 1970, with more than 100 A size, making it comparable to a DNA
molecule. Larger clusters and droplets with 10° - 10'* atoms in the jet expansions cool
by evaporation to final temperatures of only 0.37 K (~ 0.1 K in *He). Embedded small
molecules (e.g. OCS, SF¢) and molecular clusters exhibit infra-red spectra with
extraordinary sharp rotational lines not found in ordinary liquids. This indicates that the
molecules rotate freely inside the droplets. These spectroscopic experiments have
established that finite-sized 4He droplets are indeed superfluid making them the
coldest and gentlest of all matrices for spectroscopic studies. Present day experiments
are directed at extending spectroscopy to large organic and biomolecules, to exploring
the unique structures of cryo-organized clusters and their chemical reactions. Also the
recent successful electron diffraction experiments and X-ray diffraction experiments
carried out at SLAC on individual pure and doped droplets point the way towards many
new exciting areas of research in physics, chemical physics and chemistry.
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Selforganisation, in Géttingen. | am an emeritus since 1998. My main research interests are
intermolecular potentials, surface physics and small clusters of helium.
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