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The scientific results
Generally: Development of y-ray Optics - Coherent Nuclear Resonance Fluorescence
Particularly:
- Detection of pure nuclear diffraction of gamma radiation in crystals; the phenomenon is
presently employed for generation of Synchrotron Mdssbauer radiation
- Detection of coherent enhancement of the radiative channel of nuclear scattering
- Observation and experimental study of the effect of anomalous transmission of
Moéssbauer radiation through a perfect single crystal — Kagan-Afanas'ev effect
- Observation of superradiance and subradiance of nuclear ensemble in a perfect crystal
- Development of a technique of nanosecond switching of Mdssbauer radiation
— Observation of nuclear exciton-polariton and comprehensive study of its properties.
- Studing external influence on the nuclear exciton polariton, such as pulse switching of
hyperfine magnetic field, pulse and stationary coherent ultrasonic excitation
- Detection of the echo phenomena of a nuclear exciton-polariton
- Studing dynamics of nuclear exciton-polariton created by a pulse of synchrotron radiation
— Observation of speedup effect in the coherent nuclear resonant scattering of synchrotron
radiation
- Investigation of the resonance properties of perfect regular nuclear ensembles-macroscopic
quantum resonators, particularly tremendous broadening of resonance lines and angular
dependencies upon diffraction
- Measuring the collision time upon nuclear resonance scattering
- Development of the theory of nuclear resonant coherent and incoherent scattering of
synchrotron radiation in the presence of diffusive motion of nuclei.
- Development of the theory of the time domain nuclear resonance interferometer
- Development of the theory of Synchrotron Mdssbauer Source
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International scientific cooperation
As an invited scientist had a collaborative work with
Physical Institute of the Czechoslovakian Academy of Science, Prague, since 1967 to 1980,
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As a visiting professor worked in
Stanford University 1991,
Katholieke Universiteit Leuven (1993-1994),
Hamburg University (1996),
Miinchen Technical University (1996, 1998-1999).
For several years a member of International Advisory Committee of the
International Conference on the Applications of the Mdssbauer Effect and
International Conference on Hyperfine Interactions, a member of Associate Editorial Board,
Journal "Hyperfine Interactions" and of “Maossbauer Effect Reference and Data Journal”.



