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CHAPTER 4: WAVE PROPAGATION, ATTENUATION, POLARIZATION, REFLECTION,
REFRACTION, AND DIFFRACTION
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Wave Equation:
q M nme 9%

Characteristic Impedance: Z= rgn W

Veodty of nEM Wave  v=I f =—— [m/g]
nme
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Impedance of a Conducting Medium: Z= - W]
S +jwe
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Conductive Medium w/ Conductive, Magnetic, & Didectric Losses. Z = \/ W - JW_ - [W]
S +we"+ we
Complex Permittivity and Permiability: e=¢€e-je" [Fm] ; m=m-jm [H/m]|
1+|r -
VSWR: VOAR = | | ;T -VOAR-1
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Conductors & Dielectrics: Conductors RN 100; we <<s
we
: 1 S
Quasi-Conductors — <—<100; we »s
1 we
Didectrics S < i; we >>s
we 100
Attenuation & Propagation Constant: g% = jwns -w’ne=(a+]j b)2

For Conductors: g =4/jwms =(1+ j)JW”% =a+jb

Depth of Penetration (Skin Depth): d= ! ; Depth for 1/e decreasein E in conductor
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Loss Tangent: tand = S—
we
Reflection and Transmisson Coefficient: See Table posted on webpage.
Index of Refraction: n=S= me,
%
Poynting Vector: S=E"H [Wm?]
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Average Poynting Vector Magnitude: S, _ERe{HH Z}-§|H| Re{Z}—E|E| Re%E%

Snell'sLaw:  n, Sing; =n, sing

Criicdl Angle g, = sin’ 18&\/g 2
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leel 02 rl 2
Diffraction from an Edge: S, = =
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CHAPTER 5. ANTENNAS, RADIATION, AND WIRELESS SYSTEMS

Beem SolidAngle W, = (P, (a f Jdw= (‘550 QD:O P,(q.f)sing dg df » gyef yp
4p

Directivi: ~ D=-—R =_4P___ 41000
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Arbitrary Center-Driven Dipole Antenna E =qZ L. _e gcosaEb L cosq 9 cosad)—l'gd[V/m
2orsing & &2 a &2 A

_ | ma (24376)
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Total Power Radiated by | /2 Center-Driven Dipole: P [W]

bl,L)?
Total Power Radiated by Short Dipole; P = \/? % [W]
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