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The study of atomic vapors in optical cells is a constantly expanding field of physics with
diverse applications. Quantum Memories, atomic optical clocks, vapor magnetometers, optical
isolators, Faraday rotation filters and atomic gyroscopes are just a few to mention. Potassium (K),
Rubidium (Rb) and Cesium (Cs) have a broad range of spectroscopy applications due to their well-
known spectra, high density at room temperature and existence of diode lasers with wavelengths
equal to their resonance lines. Some of these applications, e.g., miniaturization of atomic clocks
and magnetometers require relatively high atomic densities and long spin-polarization lifetime of
alkali-metal atoms. The magneto-optical resonances on D2 line of potassium are much less

studied but are very promising candidate for self-calibrated unshielded magnetometer.

The purpose of this project is to continue with new investigations of coherent effects in
potassium vapor such as influence of Light Induced Atomic Desorption (LIAD) on the buffer-gas
potassium cell and in Electromagnetically Induced Absorption (EIA), comparison of the influence
of LIAD on AntiRelaxation Coatings ARC and buffered-gas uncoated potassium cell, examine
different parameters of EIAand/or Electromagnetically Induced Transparency (EIT) on the
D2 line of potassium like influence of ellipticity on the shape of the resonances, Faraday
rotation induced by the magnetic field, Rayleigh scattering as a result of the buffer gas effects
that are not investigated and reported in potassium but may have a strong impact on the coherent
processes. And last, the most ambitious part of the project is to research the possibilities to
achieve magneto-optical resonances in ARC cell with potassium vapor onthe D2 line. All these

effects will be in help for future development of precise optical devices with diverse applications.

The present scientific research project has been drafted in accordance with the goals of the
National Research Strategy 2017-2030 for scientific research in the field of “Material science,

nano- and quantum technologies”.



