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Problem 2.58) They are all correct. Alice writes Maxwell’s equations as follows:
&V E = ppee— VP
VXB =, Jgee + 0P/t +usVx M)+ u,e, 0E/0t
VXE=— 0B/ot
V-B=0

In her approach, polarization produces electric charges and currents, while magnetization
produces electric currents only. Alice then bundles all charge densities together, and all current
densities together, and proceeds to use her equations to compute the resulting E and B fields.

In contrast, Brian writes Maxwell’s equations as follows:

VD = ppree
VXH = Jyeo + 0D/t
VXxD=—¢c,(0M/0t — 5 'V X P) — u,e,0H/0t
uV-H=-V-M

In this approach, magnetization produces magnetic charges and currents, while polarization
produces magnetic currents only. Brian then bundles the two magnetic current-densities together,
while treating electric and magnetic charge-densities separately. He proceeds to use his equations
to compute the resulting D and H fields.

Carol writes Maxwell’s equations as follows:

&V E = prree = V- P
VXH= (Jgree + 0P/0t) + ¢, 0E /0t
VXE=—-0M/dt— u,0H/ot
wV-H=-V-M

In her approach, polarization produces electric charges and currents, while magnetization
produces magnetic charges and currents. Carol treats the two types of charge-density separately,
and also the two types of current-density separately. She then proceeds to use her version of
Maxwell’s equations to compute the resulting E and H fields.

David writes Maxwell’s equations as follows:

VD = prree,
VXB = (Jfree + to 'V X M) + p, 0D/ 0t,
VxD=—¢,(—&;'V x P) — ,0B/0t,
V-B=0.



In David’s approach, polarization produces magnetic currents, while magnetization produces
electric currents. David then treats the two types of current-density separately, and proceeds to
use his version of Maxwell’s equations to compute the resulting D and B fields.




