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V. CONCLUSIONS

The introduction of gauge conditions in CED implies that scalar derivatives of the elec-

tromagnetic potentials are non-physical. This negative hypothesis cannot be tested, and 

it should be reversed into the testable and positive hypothesis of measurable scalar field 

effects, such as longitudinal electric vacuum waves, longitudinal electrodynamic forces, 

and energy conversions by means of static charge and a scalar field. I f these effects can-

not be detected in general, then finally a  p hysical j ustification fo r gauge co nditions has 

been obtained. However, there are indications that positive results have been achieved. 

Further quantitative tests are needed in order to obtain scientific proof for the existence of 

a physical scalar field S, as defined in this paper. A positive quantitative verification 

will have enormous consequences for the science of physics. 
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