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Abstract: Let X1, . . . , Xs be a family of selfadjoint Gaussian random ma-
trices with independent entries. For every word w = (r1, r2, . . . , rp) over the
alphabet {1, . . . , s}, we denote Xw := Xr1Xr2 · · ·Xrp . We consider expres-
sions of the form (E ◦ tr)(Xv ⊗ Xw), with v, w words over {1, . . . , s} (and
where “tr” is the normalized trace on the appropriate space of matrices, and
“E” stands for expectation). We find a precise combinatorial formula for
such an expression; the formula is best put into perspective when placed in
the framework of the Cayley graph of the symmetric group S|v|+|w|, where
|v| and |w| denote the lengths of the words v and w. As a consequence, we
obtain that the asymptotics for an expression of the form

(E ◦ tr)(Xv ⊗Xw)− (E ◦ tr)(Xv) · (E ◦ tr)(Xw)

exists, and has a combinatorial description involving summation over non-
crossing partitions in an annulus.
We observe that an analogous phenomenon takes place when we consider cer-
tain examples of Wishart matrices (instead of selfadjoint Gaussian matrices
with independent entries).
This is joint work with James Mingo.


