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On the second largest eigenvalue of certain graphs in the perfect matching association scheme

The perfect matching association scheme M2n is the orbital scheme of Sym(2n) acting on the cosets of a hyperoctahedral
subgroup of type Bn. Its’ relations and eigenspaces are naturally indexed by the even partitions of 2n (2λ for λ ` n), and
the first eigenmatrix of the scheme is integral. It thus shares many parallels with the conjugacy class scheme cc(Sn), whose
rows and columns are naturally indexed by the partitions of n and whose first eigenmatrix is integral. While the eigenvalues of
cc(Sn) can be computed using values of the symmetric functions sλ(µ), the eigenvalues ofM2n are less understood.
The talk will discuss recent progress on a conjecture of Meagher concerning the second largest eigenvalue of A2λ ∈ M2n:
if the partition λ has at least two 1’s,then the second largest eigenvalue of A2λ occurs on the 2(n − 1, 1)-eigenspace. This
conjecture is analogous to the Aldous property for graphs in cc(Sn), proved by Li, Xia, and Zhou in 2023: when λ corresponds
to the conjugacy class of a permutation with at least two fixed points, then the second largest eigenvalue of Aλ ∈ cc(Sn)
occurs on the (n− 1, 1)-eigenspace.
This is joint work with Himanshu Gupta, Alice Lacaze-Masmontiel, Roghayeh Maleki, and Karen Meagher.

1


