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Detection of extra energy shift between emission and absorption lines in Mössbauer experiments in rotating systems
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Abstract

Soon after the discovery of the Mössbauer effect, the latter has been applied to verification of a number of principal relativistic predictions, in particular, the measurement of the transverse Doppler effect in rotating systems. In such experiments (see, e.g., [1-6]), the Mössbauer source and resonant absorber were fixed at the different distances from a rotating axis, so that the linear Doppler effect was vanished, and a relative energy shift between emission and absorption lines 
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 occurred due to the transverse Doppler shift solely. Among these experiments, the experiment by Kündig [1] is the most precise, because the author was successful to apply a modulation of energy of resonant radiation in a rotating system. This method allowed measuring a position of resonant line on the energy scale, which is unambiguously related to the transverse Doppler shift regardless of possible chaotic vibrations in the rotor. 

However, analyzing Kündig’s experiment, we have found that the data processing presented by the author is erroneous. Namely, instead of the relative energy shift 
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 reported by Kündig and predicted by standard relativity (v being the linear velocity of absorber, and c is the light velocity in vacuum), we derive from his results 
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 [7]. What is more, we also revealed [7] that this estimation is also well fitted into the results of other experiments [2-5].
These findings stimulated the performance of our own experiment on the subject, where we carried out measurements for two resonant absorbers with a substantially different isomer shift, which allowed us to make a correction of the Mossbauer data regarding vibrations in the rotor system at various rotational frequencies [8]. As a result, we obtained the overall estimation k = 0.66±0.03 [8, 9], which definitely confirm the presence of an extra redshift, constituting more than 20% from the relativistic value, and exceeding many times the measuring uncertainty. We discuss a possible origin of this effect on the basis of Santilli isoredshift (e.g. [10]).
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