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Frequency shift at interaction of waves with
accelerating object
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The report is devoted to the evolvement of views at the Accelerating Medium Effect, which consists in chang-
ing the frequency of a wave passing through a refracting sample moving with acceleration. At different times,
theoretical predictions of such a change in frequency were made for electromagnetic waves passing through
a dielectric plate moving with acceleration [1], neutron waves passing through an accelerated sample [2,3],
and later for electron neutrinos passing through an accelerating layer of matter [4].
Experimental confirmation of these predictions was found only for neutron waves [5,6]. Since the phe-
nomenon of refraction in a medium exists for waves of any nature, a conclusion was made in [5] about the
very general nature of this optical effect.
However, from a simple consideration based on the principle of equivalence, it follows that the idea of the
relation of the effect only with the refraction phenomenon is unreasonably narrow, and a change in the wave
frequency should inevitably occur during scattering by any object moving with acceleration [7].
Such an object may be an elementary scatterer, a quantum object, or any device transmitting a signal. The
effect is almost as general in nature as the well-known Doppler effect, but the frequency shift is determined
not by the speed of the object, but by its acceleration. This relation with the Doppler effect is not accidental,
since, with some reservation, the effect can be interpreted as the differential Doppler effect, in which the
capture and emission of a wave are separated by the time interval during which the object’s speed changes.
References
1. Tanaka K Phys. Rev. A 25 385 (1982)
2. Kowalski F V Phys. Lett. A 182 335 (1993)
3. Nosov V G , Frank A I Phys. of Atomic Nuclei 61 613 (1998)
4. Frank A I, Naumov V A Phys. of Atomic Nuclei 76 1423 (2013)
5. Frank A I, Geltenbort P, Jentschel M et al. Phys. of Atomic Nuclei 71 1656 (2008)
6. Voronin V V , Berdnikov Ya A, Berdnikov A Ya JETP Lett. 100, 497 (2014)
7. Frank A I. Physics-Uspekhi. In print https://doi.org/10.3367/UFNe.2019.07.038639

Primary author: FRANK, Alexander (JINR)

Presenter: FRANK, Alexander (JINR)

Session Classification: Session


