electric field wave equation: from time dependent to

time independent
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Eq. 1 is an initial equation.
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Eq. 2 is an initial equation. .
E = E(7,t)

Judicious choice as a guessed solution to Eq. 1 is Eq. 3,
E(7,t) = E(F) exp(iwt)
Substitute LHS of Eq. 2 into Eq. 1; yields Eq. 4.
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Substitute LHS of Eq. 3 into Eq. 4; yields Eq. 5.
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V2E(7) exp(iwt) = ,u()GQ%E(F) exp(iwt)

Differentiate Eq. 5 with respect to t; yields Eq. 6.
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V2E(7) exp(iwt) = iwuoean(F) exp(iwt)

Differentiate Eq. 6 with respect to t; yields Eq. 7.
V2E(7) exp(iwt) = —w? oeo B(7) exp(iwt)

Eq. 8 is an initial equation.
1
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Substitute LHS of Eq. 7 into Eq. 8; yields Eq. 9.
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V2E(F) exp(iwt) = —%E(F) exp(iwt)

Simplify Eq. 9; yields Eq. 10.

Eq. 10 is one of the final equations.
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