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Abstract.

Following the appearance of several recent articles on the topic of negative mass, it is
possibly of worth to mention some other work associated with this which appeared some
years ago and has been reviewed in a long article which has just appeared on this site'.

The topic of negative mass seems to be raising its head yet again after lying dormant for
some years. However, an attempt was made to address many of the issues raised by such as
Bondi and Forward some years ago”. References to the work of Bondi and Forward as well as
others may be found in this cited article. In brief, it was found that no contradictions were
discovered if the idea of negative mass was introduced into Newton’s laws of motion and
gravitation, although a necessary modification to the principle of least action was proposed.
However, when the statistical thermodynamics of a gas composed of particles with negative
mass was considered, it appeared that a restriction to such systems being described by
negative absolute temperatures was required. This leant support to the already conjectured
hypothesis that particles of positive and negative mass cannot coexist. This rules out runaway
motion as commented on in earlier papers. Finally, the conclusion reached was that negative
mass can exist only at negative absolute temperatures and must be adiabatically isolated from
positive mass.

Following on this examination of the issue, the book by Léon Brillouin® — Relativity
Reexamined — came to light and, apart from comments direct from Brillouin himself
introduced the work of Carstoiu® to a wider audience. It should be noted though that the main
emphasis of Carstoiu’s work was to suggest the existence of a set of four equations,
analogous to Maxwell’s electromagnetic equations, to describe the gravitational field. This
involved introducing the idea of a new so-called vortex field but also echoed earlier work by
Heaviside during the nineteenth century. The big link up here with notions of negative mass
came via Brillouin’s ideas where he pointed out that, in order to preserve the well-known
mass/energy relation, it was necessary to have both positive and negative masses since both
positive and negative energies were possible. Much of this is dealt with in detail in chapter 7
of the above-mentioned book by Brillouin. It might be noted, though, that the negative mass
referred to here might well be termed a mass equivalent to account for the mass/energy
relationship; it might not refer to actual real negative mass particles and this would allow the
considerations of reference 1 to remain valid while still allowing a form of negative mass.

The notion of mass equivalent may also be considered in the case of supposedly zero-mass
particles such as photons or neutrinos. In these cases it is customary to write their energy in
terms of frequency vas
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E=hv
However, to ensure consistency with the usual energy/mass equation it is seen necessary that
m = hvic?,
that is, there is a mass equivalent but that does not imply the existence of an actual mass, as we
normally know it, for the supposedly zero-mass particle in question.

As is noted in the more recent article mentioned above’, this entire idea of negative mass
has strong implications for any interested in the possibility of the existence of so-called anti-
gravity devices. This, however, is yet another point and one which has been reviewed
extensively in this recent article 4, where further relevant references may be found
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