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Summary of scientific research
Discovery of the phenomenon of recoilless nuclear resonance absorption of gamma radiation
(Mössbauer effect) and its direct verification in a Doppler-shift experiment. Application of the
method to numerous studies of nuclear hyperfine interactions in efforts to derive various nuclear
and solid state properties such as values of nuclear moments and the behavior of magnetic fields



and electric field gradients in solids under different physical or chemical conditions. Development
of a new method for the structure analysis of macromolecules based on phase variation
techniques. Measurements of the dynamical diffraction of gamma radiation under resonant
conditions, in particular studies of the frequency and polarization dependence and the anomalous
transmission features. Studies of the dynamical behavior of proteins and of their anomalous
dependence on temperature. Analysis of the temporal aspects or recoilless resonance absorption
of gamma radiation and of related phenomena. More recent research efforts were devoted to the
problem of the restmass of the neutrinos. Extensive measurements of neutrino oscillations at
nuclear power reactors have yielded no mixing and no mass values. Measurements with solar
neutrinos (Gallex project in the Gran Sasso mountain range in Italy) gave oscillation parameters.
The interpretation in terms of neutrino masses is still open. Efforts in Munich (Garching) have
yielded cryogenic detectors with unsurpassed resolution in energy.
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