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 Main points of L2: 
• E is electric field vector [Vm-1];H is magnetic field vector [Am-1] 
• εo, µo are vacuum permittivity, permeability (8.854×10-12 [fm-1], 1.257×10-6 [hm-1]) 
• Faraday’s law: ∇×E = -∂B/∂t and ∫cE•ds = -∫A(∂B/∂t)•da  [integral form] 
• Ampere’s law:  ∇×H =J + ∂D/∂t and ∫cH•ds = ∫A(J + ∂D/∂t)• da  [integral form] 
• Gauss’s laws:  ∇•D = ρ [Cm-3] and ∫AD• da   = ∫V ρ dv; ∇•B = 0 and ∫AB• da   = 0 
• “Del”∇ ≡ ˆ ˆ ˆx x y y z z∂ ∂ + ∂ ∂ + ∂ ∂ ;A•B= ;A×B= ; ∇•A= ; ∇×A= ; ∇•(∇φ)= ∇2φ?  
• EM wave equation:∇2E - µοεo∂

2E/∂t2=0; Many soln: e.g. Ey(z,t) = E+(t – z/c) [Vm-1] 
• WE soln: E+(•) can be arbitrary function of the argument, a linear combination of z, t 
• WE soln: (µοεo)

-0.5 = c ≅ 3×108 ms-1 in vacuum  continued… 
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 Main points of L2: (continued) 
• Sinusoidal WE soln: e.g. Ey(z,t) = E+cos(ωt – kz) where k = ω/c = 2π/λ = ω(µοεo)

0.5 
• Can findH fromE using ∇×E = -∂B/∂t; e.g. here Hx = (-E+/ηo)cos(ωt – kz) 
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