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Initially used to prove universality results in matrix models, orthogonal polynomials with varying exponential weights

have since accumulated an impressive list of applications in approximation theory and mathematical physics. This is

made possible thanks to the development of the Riemann-Hilbert problem (RHP) for orthogonal polynomials. While the

RHP is insensitive to the weight being complex-valued, many of the familiar properties of the polynomials (even their

existence!) is no longer guaranteed.

In this talk, I will highlight some of the challenges that arise in analyzing orthogonal polynomials with a complex-valued

weight, while using the case of cubic polynomial potential to illustrate how these problems arise. (Received December

20, 2021)
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