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Emitted electromagnetic (EM) fields have different dependence on a distance in regions close and far from the source. This fact is due to the complex EM field structure which, according to classical electrodynamics, has two components essentially different by nature: velocity-dependent (bound) and acceleration-dependent (radiation) fields. For sources with spatial dimensions much smaller than EM radiation wavelength, bound fields are dominant within the near zone (r((/2() whereas EM radiation components prevail in the far zone (r>>(/2(). At fundamental level this work uncovers the actually incomplete knowledge of the energy transmission and propagation related to bound EM fields. To deal with this problem, we present experimental approach [1-3] to a separate study of propagation characteristics of bound and radiation EM fields. The experimental results show anomalously small retardation of bound EM fields within about the half of the near zone size. Thus in this spatial region the propagation velocity v of bound EM field occurs practically infinite. Outside of the near zone, v rapidly falls off with the distance r from the emitting antenna and tends to the light velocity in vacuum c. We add that the measured propagation velocity of EM radiation is equal to c at any r.

We discuss possible physical implications of our results, as well as the older results of other authors (e.g. [4, 5]) on a superluminal velocity of signals. The authors of [4, 5] explored the propagation of EM waves in the presence of obstacles: microwaves in wave-guides with a narrowing, or light in the optical media incident on boundaries providing total reflection. Behind such an obstacle one got evanescent wave, characterized by very fast (exponential) attenuation with a distance. It was discovered that the waves pass the obstacles practically instantaneously with a group velocity occurring larger than c. Such measurements were a topic of hot discussions for more than a decade, and the line of thinking to explain such results was to build an analogy with a tunneling of particles through potential barrier in quantum mechanics, which also characterized by superluminal effective velocity. However, there is no significant advance in understanding of the problem on this way today.

The results we obtained [1-3] and the results of other authors [4, 5] obviously violate the postulate of special relativity theory (SRT) on a limited velocity of any signal. In this connection we suggest a generalized version of space-time theory of empty space, where this postulate of SRT is replaced by the requirement on an admissible form of a metric tensor for an empty space-time [6]. In addition, we show that the causal requirements are fulfilled for superluminal field signals, when the presence of privileged (absolute) inertial frame K0 is assumed, and the Lorentz transformations between two arbitrary inertial frames K1 and K2 are always implemented via the absolute frame K0, i.e. K1(K0( K2. We add that the full causal and invariant behavior of speeds bigger than c has been resolved by the Lorentz-Poincaré-Santilli isosymmetry [7]. 
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