
Relativity's forgotten figure
Your excellent May issue on the Mi-
chelson-Morley centennial reminded
me that this year is also the centennial
of a theoretical paper that is largely
forgotten, but has a certain role in the
history of the theory of relativity even
though it has no documented impact on
the actual historical development. It is
a paper by Waldemar Voigt on the
theory of the Doppler effect, which
appeared in 1887 in the Gottinger
Nachrichten.1 Voigt showed that from
any solution of the wave equation that
represents a disturbance propagating
from a source at rest in the privileged
frame of reference (ether or atmo-
sphere), one can construct a new solu-
tion in which the source is in uniform
motion relative to that frame by mak-
ing use of the invariance of the wave
equation now known as the Lorentz
transformation. He showed that the
result is in agreement with Christian
Doppler's principles.

Voigt, who was well known for his
fundamental contributions to the me-
chanics and optics of crystals, was
reputedly disappointed that his note
got little recognition. Only in Wolf-
gang Pauli's monumental work on the
theory of relativity, which appeared in
the Enzyklopadie der Mathematischen
Wissenschaften in 1921 (two years after
Voigt's death), is the work of Voigt
mentioned.2 It is the first reference,
albeit with the comment, "Diese Be-
merkung blieb jedoch vollstandig un-
beachtet [This remark, however, re-
mained completely unnoticed]."

Actually, Voigt's method is routinely
used in acoustics and in aeronautical
engineering, but not cited as such.
Instead, it is customary to claim that
use has been made of the Lorentz
transformation. The reference to
Voigt would be not only historically
correct but helpful in making the
distinction between different uses of
the invariance. In acoustics, the ether
exists and the invariance does not give
the complete solution for the moving
source: Its interaction with the medi-
um has to be specified. The reason that

aeronautical engineers make wide use
of these ideas is that the "sources" are
sleek (at least ideally), so their interac-
tion with the medium can often be
described in the framework of the
linear wave equation.

It may be worth noting that 1887 was
also the year in which Ernst Mach gave
the experimental evidence for the exis-
tence of what is called today a Mach
cone or Mach wave, the disturbance
caused by a body moving with super-
sonic speed.3 The connection with rela-
tivity is somewhat tortuous: One can
note that if the velocity of light were
not the highest possible speed in vacu-
um, space would be filled with Mach
waves, that is, with Cerenkov radi-
ation. Actually, Mach only confirmed
experimentally what was predicted 40
years earlier by Doppler, who gave a
classification of the possible field geom-
etries generated in a homogeneous
medium by a moving source. His argu-
ments were based solely on the con-
stancy of the wave propagation speed
relative to the medium. Doppler's role
seems now to be overshadowed by
Mach's contribution, particularly after
the wide acceptance of the notion of the
Mach number, but I think it should not
be forgotten.5
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