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Plasma waves and Abraham-Minkowski controversy
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Momentum of electromagnetic waves in dielectric media is still an open question in spite of hundred-year-long controversy.
This problem is called &quot;Abraham-Minkowski problem&quot;; M. Abraham (1907) proposed ExH as the expression of
electromagnetic momentum, while Minkowski (1911) claimed it should be DxB. Numerous papers have been published since
then, but the final settlement is still yet to come.

The author considers there are two reasons for this. First reason is the scientific difficulty. Theoretically it is hard to solve the
response of solids (or liquids) with a quantum model precise enough to conserve momentum. Experimentally, it is hard to detec
an extremely small amount of momentum carried by electromagnetic waves in a laboratory.

The second reason is the lack of application. If the electromagnetic momentum in a dielectric media plays a key role in a
industrial innovation, people would spend a great amount of effort to solve the problem. It is not the case unfortunately, and the
Abraham-Minkowski problem remains a minor subject, to which not many physicists pay attention.

The present study tries to examine the problem theoretically using electromagnetic waves in a plasma. The basic mechanism
wave propagation in a plasma is well known, at least for linear waves, and the momentum can be calculated with basic equatior
of classical mechanics and electrodynamics.

In the spring meeting of JPGU, a preliminary result using MHD waves has been reported. The result shows the Minkowski
momentum is the correct expression as the sum of electromagnetic momentum and the momentum of plasma particles. A
extended treatment for general plasma waves will be presented in the presentation, along with detailed analysis of the momentu
propagation mechanics.
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