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Abstract. Maxwell’s equations of classical electromagnetism [1] are presented, in Gaussian
units†, without (1, 2, 3, 4) and with (5, 6, 7, 8) magnetic charge. Equations 5 to 8 are
taken from the front cover of the Monopole and Exotics Detector at the LHC (MoEDAL)
Technical Design Report [2], the Large Hadron Collider’s seventh major experiment and the
latest venture to be undertaken in the search for Dirac’s hypothesised magnetic monopole [3].
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Except where otherwise noted, this work is licensed under a Creative Commons Attribution
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† The equations are written in the Gaussian unit system, and not SI units, for simplicity; in this system the
electric field E and the magnetic field B have the same units.
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2 MAXWELL’S EQUATIONS WITH MAGNETIC CHARGE

1. Maxwell’s equations without magnetic charge

∇ · E = 4πρe (1)
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Figure 1: Maxwell’s equations of electromagnetism [1] with the electric charge and current
density terms highlighted (shaded boxes). Note that these are expressed in Gaussian units (not
SI) for simplicity.

2. Maxwell’s equations with magnetic charge

∇ · E = 4πρe (5)

∇ · B = 4πρm (6)
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Figure 2: Maxwell’s equations of electromagnetism with additional terms representing magnetic
charge and current density, as shown on the cover of the MoEDAL Technical Design Report [2].
Note that these are expressed in Gaussian units (not SI) for simplicity.
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