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Abstract 

Previously reported results for a gravity wave detector regarding photon generation arising from 

the interaction between an incident high-frequency gravitational wave, a locally-generated 

Gaussian electromagnetic beam, and a local steady magnetic field, are reassessed using 

symmetry and a rigorous interpretation of Poynting’s theorem. The conclusions are that 

transverse photon generation in this geometry is impossible, and that wave impedance cannot be 

used as the basis for distinguishing weak photon generation from other spuriae.  
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HFGW detection 

1. Introduction 

The conceptual design of an instrument for detection of high-frequency gravitational-waves 







4 







7 

the z-axis for all negative z, all as expected by symmetry. (The integration result does not prove 

that the photon flux in the x-direction and y-direction is zero for z ≠ 0. A photon flux from 

infinite r directed towards the z-axis for z < 0 is not impossible a priori as the “power source at 

infinity” is the GB itself extending to infinity.) By symmetry, the horizontal photon flux should 

flip polarity for any of x, y, z changing polarity. However, the conclusion is that the horizontal 

BPF, nx 
(0)  and ny 

(0) , is not given correctly by evaluating Poynting’s vector as it does not exhibit the 

correct (x, y, z) symmetry. The correct expression is calculated in the Appendix.  

4. Perturbative Photon Flux 

Figure 2 shows the essential previously proposed features of a 3DSR HFGW detector. A 

constant magnetic flux density  y  straight underline denotes constant values) is applied in the y-

direction, normal to the propagation direction of the HFGW to be detected. Interaction between 

any incident HFGW, the magnetic field, and the GB takes place over 

interaction length Δl). Other features such as superconducting cavity walls, and a fractal 

membrane for focusing the output signal, vary in different postulated implementations of the 

3DSR and are merely refinements intended to maximize the sensitivity obtained from the basic 

setup. These may be safely ignored here as they do not affect the fundamental geometry shown 

in Fig. 2 or the fundamental field interactions that depend solely upon the spatial directions of 

the fields concerned (in addition to other design parameters such as frequency of operation).  
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Figure 2. Diagram of proposed 3DSR HFGW detector. The system consists of a GB photon flux 

directed along the +z-axis, a constant magnetic field applied parallel to the y-axis, and a fractal 

membrane [17] or equivalent microwave lens or mirror (not shown) intended to collect and focus 

the signal photon flux or PPF produced from the components of the incident HFGW phase-

coherent with the GB (“synchro-resonance”). The propagation directions of nx 
(0)  for z > 0 and for 

z < 0 are opposite.  

The incident HFGW may be treated as a spectrum composed of plane waves of infinite 

extent and of varying directions and frequencies as no significant local sources of HFGW are 

known and the cataclysmic cosmic sources of HFGW are, by definition, located at infinity. The 

perturbed EM fields (indicated by superscript (1)) produced by direct interaction of an incident 

HFGW with the constant magnetic flux density By  are given by [9, 18] 
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