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ON THE SPECTRA OF JOHNSON GRAPHS*

MIKE KREBST AND ANTHONY SHAHEENT

Abstract. The spectrum of a Johnson graph is known to be given by the Eberlein polynomial.
In this paper, a straightforward representation-theoretic derivation of this fact is presented. Also
discussed are some consequences of this formula, such as the fact that infinitely many of them are
Ramanujan.

Key words. Young subgroups, Spherical functions, Finite symmetric spaces, Ramanujan
graphs, Symmetric groups, Representations, Characters, Spectral graph theory, Gelfand pair.

AMS subject classifications. 20B35, 05C99, 53C35, 43A90.

*Received by the editors January 29, 2008. Accepted for publication March 7, 2008. Handling
Editor: Richard A. Brualdi.

TDepartment of Mathematics, California State University - Los Angeles, 5151 State University
Drive, Los Angeles, California 90032, USA (mkrebs@calstatela.edu, ashahee@calstatela.edu).



