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In this talk, we will explore the joint moments of a characteristic polynomial of the Circular $\beta$-
ensemble and its derivative. More precisely, we will show that after an appropriate rescaling, these
moments converge to some function of the exponents $s$ and $h$ appearing in the moments, and
discuss in which cases an explicit formula has been obtained. In doing this, we will delve into the theory
of consistent measures and coherent random families of interlacing arrays, which prove to be very useful
in proving convergence of the moments. Finally, we will discuss the connection of these moments to
Painleve equations in the very special case of $\beta=2$. Based on joint works with Assiotis, Bedert and
Soor (2020); and Assiotis and Soor (2021). 
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