Proc. Sch. Sci. TOKAI UNIV.
47 (2012) 49-66

BB AICBIT 2 BEANEFET IV &
[Rh7-EEE | B2 —E%

ST

T 259-1292 #iZ IR A4 H 4-1-1
HHER S PR Wy PLep At
E-mail: endo@tokai.ac.jp
(2011 4£ 9 H 22 HZAY 2011 4 10 A 11 H5ZH)

A Study of Magnetic Dipole Models in Classical
Electromagnetism and “hidden momentum”

by
Masamori ENDO

Department of Physics, Tokai University,
4-1-1 KitaKaname, Hiratsuka, Kanagawa, 259-1292, Japan
E-mail: endo@tokai.ac.jp
(Received on Sept. 22, 2011; accepted on Oct. 11, 2011)

Abstract

A known paradox of the classical electromagnetism, the force on the magnetic
dipole is discussed. If it is placed in an inhomogeneous magnetic field, It appears
that the force experienced by the dipole differs depending on the models, namely,

the magnetic charge model and the current loop model. Of course, it is impossible

— 49—



Tt JHEHE
since the magnetic field emanated by the dipoles are the same. It is explained that
the time-dependent “hidden momentum” balances the superficial Lorentzian force
on the current loop model and the net force is canceled out. This article shows
that electromagnetic momentum and “hidden momentum” must be balanced in
this problem due to the requirement of the relativistic momentum conservation

theorem.
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