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Protophysics and space-time geometry

(abstract)


Protophysics was intended by P. Lorenzen as a program for a new constructivist foundation for physics, alternative to A. Einstein’s relativistic program. He regarded the latter as unsatisfactory, since violating the so-called principle of methodical order, according to which solving problems of a less fundamental theory, like electrodynamics or gravitation theory, cannot entail revisions of more fundamental theories, like kinematics and chronometry or geometry, respectively. The program of protophysics was rejected by the scientific community in the face of difficulties in its realization and doubts regarding the above principle. However, an additional factor which might have made mutual communication difficult was the aversion of protophysicists to the language of space-time geometry, which is very common among the specialists in relativistic physics. Thus, one may wonder whether a translation of the program into that language will not lead to its re-evaluation.


So far, such a translation has been attempted solely by its opponents, who adapted it to their own notions, which were unfavorable to its adequacy. Nevertheless, they noticed rightly, that the program of protophysics entails ascribing to space-time an absolute background geometry, apart from its physical geometry, defined by a metric satisfying the Einstein equation, as in so-called bimetric theories. What may arouse doubts is Minkowskian geometry, which they assumed as the background geometry, whereas protophysics requires a background geometry in which absolute time and an absolute, Euclidean spatial geometry are defined. This is tantamount to choosing the geometry of Leibnizian space-time as the background geometry. Such a choice makes it possible to clarify the status of the relativistic effects of time dilation and length contraction, and the analogous gravitational effects. Moreover, it seems advantageous in respect to the problem of time in quantum gravity.
