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Current theories of cosmology have many problematic features. One is that they have developed a culture in which it is considered acceptable to build assumption on assumption as problems arise. Speculation may be considered a necessary evil where solid evidence is lacking, but cosmologists have given their speculations a status as ‘mainstream’ science which automatically excludes more productive approaches. Also, many of the claims made for matches between theory and experiment are highly suspect and in some cases definitely falsified. However, in my opinion, the worst aspect of cosmology is that it is used as a substitute for physics. Purely physical phenomena such as cosmological redshift, microwave background radiation and the arrow of time are given ad hoc cosmological explanations without any attempt to understand them in terms of more general physical principles. The cosmology is ‘archaeology’, a description of what just happened to take place at different times, rather than physics, or a fundamental explanation of physical phenomena in terms of physical laws. One of the main reasons for this approach is the assumption that the use of the general relativistic field equations to derive a small number of weak field effects also justifies the whole of the physical interpretation that has traditionally been associated with the theory. One such assumption is the belief that gravity is a local interaction like the weak, strong and electromagnetic interactions of particle physics, and that a quantum version of gravity will eventually be found. The maximal failure of the quantum prediction of the ‘cosmological constant’ suggests otherwise, as does the failure of quantum gravity to preserve locality. I will suggest, in this paper, that the attractive nature of the gravitational force and the negative sign of its energy are indications that it is intrinsically nonlocal and not limited to speed of light transfer. Once we have assumed that gravity is nonlocal, a new set of equations is needed to reconcile its effects with those observed under local measuring conditions. The cosmological redshift, microwave background radiation and arrow of time now become purely physical phenomena which suggest a totally different cosmology from the one which is currently generally accepted. The ‘cosmological constant’ is a necessary consequence and was predicted by this method long before it was experimentally discovered (as also were versions of the ‘holographic principle’ and of gravity-gauge theory correspondence). The calculations also provide values for important astronomical constants in good agreement with measured values, and a close link with particle physics, which allows us to make predictions such as the masses of the lightest neutrinos. The whole structure is based on purely physical principles, with no recourse to any cosmological model. Any cosmology that can be inferred from the calculations will be a result of fundamental physical laws and not a merely historical record of arbitrary events that just happened to take place in some inexplicable sequence.
