Electricity and Magnetism Il: 3812

Professor Jasper Halekas
Van Allen 70
MWF g:30-10:20 Lecture




EM Wave Propagation
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Check Your Understanding

A conducting loop 1s
halfway into a magnetic
field. Suppose the magnetic
field begins to increase
rapidly in strength. What
happens to the loop?

vxE = — 28 §F-dl=—2(B -da
ot dt
V-E =p/e, ) $E -da=Q,,./%
VXB = ;10f+;1.0502—t $B - dl = polone + oo — [ E - da
V-B=0 $B-da=0






Check Your Understanding

Consider a cylindrical resistor
with a potential difference applied
between the two ends. Assume the ,
potential difference varies with time \e o/ R
exponentially: V(t) =V _exp(at

P y: V(t) =V, exp(at) Bep

L
A
A. Compute the magnetic field at the resistor’s surface due to conduction current

B. Compute the magnetic field at the resistor’s surface due to displacement current

VxE = -2 $E-dl=—2(B da

. at Y dt
V-E =p/e . ﬁE'da:Qenc/‘go

— - 9E —_ — d —  —
VXB = po] + Ho&o 5, ¢ B - dl = polopne + Hofo;f E -da
V-B=0 $B-da=0






Check Your Understanding

Given the following electromagnetic wave:
E(x, 1) =E_cos(kx-wt) B.,(x, t)=E_/c cos(kx-wt)

W
W
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nat is the polarization vector?
nat is the propagation direction?

nat are the elements of the Maxwell

Stress Tensor?

Ti;j = &(EE; — 25;;E?) + 2(B;B; —36,;B%)






