Repetition

Group velocity Energy gets transported
Special solution of wave equation: with this velocity!
H(JC, f) — Aeikx—imr _|_B€—ikx—imrjk — ZT?I,,G) _ 2?91
Linear superposition! = L " ikx—io(k)t
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special for t=0

u(x,0) = —L .[:A(k) ek L gk we have Ax Ak > L
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for a fixed wave train:
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that is u(x',0) ——>—> Vgroup = (d/dk) | o
with velocity of the group
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10.11. Cavity

Borderline case of a condenser at very high frequencies
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magnetic field in condenser
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Area encirceld | P

Aditional contribution Z :

Separation in two parts
F=F+EK,
(correction due to B-field)

— —Fy e h = —%hjg(r) - dr
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F=F+F, = (1 — %%)Eo@imr

E, =0 forr=0 (In center
of the condenser)




E represents 1. approximation Eg(f) changes too B .........
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E'= Eoe™|l (1!)2(2c )+(2!)2(zc ) (3!)2(2c )]

Besselfunction: Jo(x) = 1 - —=(5)% +..
( always ansatz of solution at cylinder symmetry)

At even higher frequencies: at » = 2.405 5~
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at r=a conducting wall

Cavity:
iy can be placed!
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high frequency-filter with a resonator:
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10.12 Propagation of waves in rectangular wave guide

plane wave E-field

13 wave guide
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a superposition
of the two'waves

wave in a
wave guide




On places with E=0, metal plates can be set

— wave guide!
ﬁ{hilg :

2’ \ - wave length without,
r wave length in wave guide
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beautiful example for phase velocity

always> ¢, zbe direction of propagaton

kaaff?:;%_&g'V fur Ay = 2a = vpuge = ©
do _ do . dk

Vgroup = 4. = ik dkz and @ =c -k
— 2?1_ ar k-
ke = ez = A,g de, — k

thus

Vgroup = vphaSe < C —> Vgroup * Vphase



