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a) The general dispersion relation for X-waves is n2
⊥ = RL

S . Thus resonances
will occur for S = 0, provided R and L remain finite:
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as desired. We can also check that RL remains finite:
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Clearly this is finite at ω2 = ω2
UH , and thus there is a resonance at S = 0.

b) We are only interested in the perpendicular x-y block for the X-wave po-
larization. Using n2
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We use the second line to determine the polarization:
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since n2
⊥ � 1 very near the resonance. Thus Ex � Ey, yielding polarization

in the x̂ direction, which is parallel to ~k⊥ = kxx̂, the electrostatic condition.
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