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Dipole in a Magnetic Field, Work, and Quantum Spin ROBERT
J. DEISSLER, Physics Department, Cleveland State University, Cleveland, OH —
Place an atom in a nonuniform static external magnetic field and, because of the
interaction between the atom’s magnetic moment and the magnetic field gradient,
the atom will accelerate. An important and fundamental question, which has been
neglected in the literature, is whether or not the magnetic field is doing work on the
atom. It is shown that, while the magnetic field does no work on the electron-orbital
contribution to the magnetic moment (the source of translational kinetic energy
being the atom’s internal energy), whether or not it does work on the electron-
spin contribution to the magnetic moment depends on whether the electron has an
intrinsic rotational kinetic energy associated with its spin. If the electron does have
a rotational kinetic energy, which is shown to be consistent with the Dirac equation,
the acceleration of a silver atom in a Stern-Gerlach experiment or the emission of a
photon from an electron spin-flip can be explained without requiring the magnetic
field to do work. A classical dipole (a spinning charged ball) is also studied. For
details please refer to R.J. Deissler, Phys. Rev. E. 77, 036609 (2008). A link to this
paper, as well as other information, may be found at http://deissler.us/.
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