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[ Abstract]By considering only how the velocity of a light source affects the frequency, momentum and energy
of the emitted photons, and assuming that the speed of light (relative to the ether frame) is constant while the photon
mass is variable, one can treat the problem through the vector-synthesis rule for photon momentum. This yields a
Doppler-shift formula that, in the special case of observation perpendicular to the source velocity, reduces to a new
transverse Doppler-effect (TDE) formula. Expanding this new formula in powers of v/c shows the same second-order
term as Einstein’s special-relativistic (SR) expression, but its fourth-order coefficient is positive, whereas the SR
coefficient is negative; consequently the new prediction is slightly larger than the SR one. A re-analysis of the five
classic TDE tests of special relativity reveals that every measured frequency shift is systematically larger than the SR

prediction, suggesting the presence of a common, unaccounted-for error. Because the new formula gives values that
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are uniformly higher than the SR values, it agrees noticeably better with the observed shifts. Moreover, as the source
speed approaches c the fourth-order term of the SR formula drives the predicted shift farther from the data, while the
fourth-order term of the new formula pulls it closer. This behavior indicates that the new formula rests on a deeper
dynamical mechanism than the SR expression. Within special relativity the TDE is ascribed to the combination of a
“classical” term and a “time-dilation” contribution; in the new approach it emerges solely from momentum
composition. The result suggests both a fresh physical interpretation of what are usually called relativistic effects and

a possible route beyond the confines of special relativity.

[ Keywords] Photon momentum composition rule; Transverse Doppler effect; Special relativity correction;

systematic error; Fourth-order effect
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