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Boyd Solution, p. A: Avery's book "The nonlinear optics of liquid crystals" and a review of the EO and third-order effects in nematics are easy to find in Google Books. Boyd's book is rather frustrating because it doesn't really tell you how to understand the limits of the effect. I suspect the best way to understand the limits is to realize that third order effects can be described by equations in terms of the second order susceptibility sigma. For example the Kerr
effect is described by the sigma2. Depending on how a system is described it may be possible to describe the sigma2 in terms of a second order susceptibility or you may be forced to deal with the sigma2 directly. This approach is outlined in Cohen's book. The more interesting problem is that there are other effects associated with nonlinear dielectric susceptibilities. For example, in nematic liquid crystals the EO effect associated with sigma2 is at most a weak
effect. The sigma4 associated with sigma2, namely the fourth order susceptibility, is much stronger and can produce surprisingly large effects. It is possible to learn a lot about third order effects by studying the EO effect associated with sigma4. The EO associated with sigma4 can be directly related to the birefringence of the liquid crystal. If the sigma4 is large, the birefringence will be large too. Conversely if the sigma4 is small, the birefringence will be small
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