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Wave Reflection & Transmission

TEM wave incident normally on a boundary
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Reflection & Transmission Coefficients
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Check our work:
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Problem 1

A wave propagates through free space and is normally incident upon a

perfect dielectric with € = 16€¢, and u = uy,. What are I' and 7?
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A single delta wave pops into existence at t = 0 halfway between the plates
and moves to the right with amplitude 1000. Assume the area between the

plates is free space. ——> Ve 3ietm/s nzE Y, o =O
Where is the wave att = 1s? 500 o~ =0
What will its amplitude be? \ free space
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Problem 2

A single delta wave pops into existence at t = 0 halfway between the plates
and moves to the right with amplitude 1000. Assume the area between the

plates is free space.

Where is the wave at ¢ = 5.25s? re00) =00

What will its amplitude be? \ T N
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Problem 2 2+ 11

A single delta wave pops xistence at t = 0 halfway between the plates
and moves to the right with amplitude 1000. Assume the area between the

plates is free space.

When will the wave be at x = 2.25 * 10°m? 4=:c0 o =c0
What will Tts amplitude be? ., \
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Problem 3

A single delta wave pops into existence at t = 0 in the middle and moves to
the right with amplitude 1000. Assume the area between the plates is free

space.
Where is the wave at t = 1s? What will its amplitude be? 3
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Problem 3

A single delta wave pops into existence at t = 0 in the middle and moves to
the right with amplitude 1000. Assume the area between the plates is free

space.

Where is the wave at t = 5.253?'DWhat will its amplitude be? -3
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Problem 3

A single delta wave pops into existence at t = 0 in the middle and moves to
the right with amplitude 1000. Assume the area between the plates is free

space. -
When will the wave be at x = 2.25 * 108m? What will its amplitude be? ;
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' Standing Waves (dielectric to PEC)

Ei(y) = —Epe /PV%




Problem 1: Standing Waves

A wave propagates through an imperfect dielectric and is normally
incident upon a perfect electrical conductor. Is a standing wave
created in the imperfect dielectric?
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Transmission Lines!

Why do we care?



Transmission Line




Transmission Line; Parallel Plate Version
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Transmission Line; Parallel Plate Version
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Midterm 1 equations, in one place
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Midterm 3 equations, in one place
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Units

Charge Q: C

Current I: A

Electric field strength E: N/C or V/m
Electric flux density D: C/m?
Polarization field P: C/m?

Electric potential V: V

Capacitance C: F

Magnetic flux density B: T or Wb/m?
Magnetic field strength H: A/m
Magnetic flux ¥: Wb

Electromotive force €: V
Inductance L: H

Electric permittivity e: F/m
Magnetic permeability p: H/m
Conductivity o: Si/m

Charge density p: C/m3
Surface charge density p,: C/m?

Current density J: A/m?

Intrinsic impedance n: Ohm
Wave number SB: rad/m




