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1 Introduction

In [?] fat Hoffman graphs with smallest eigenvalue at least −3 are investigated
and classified. In recent work [?] a structure theory for the study of graphs is
presented. The main idea of the results shown in [?] is that graphs with large
valency can be decomposed in large cliques, and by an equivalence relation it is
shown that a fat Hoffman graph that is 2-fat and has smallest eigenvalue −3 is

the slim graph of a 2-fat {
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Important motivation for considering the 2-clique extension of the (t+1)×(t+1)-
grid comes from the fact that this graph pops up as a local graph in a certain
Grassmann graph, for which it is not known whether distance-regularity is de-

termined by its intersection array.
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A fundamental problem

in spectral graph theory is: when can we distinguish graphs by their spectra?
We present a new application of Hoffman graphs for spectral characterizations
of graphs. In particular, we consider the question whether the 2-clique extension
of the (t+1)× (t+1) grid, also known as the square graph, (t+1)× (t+1)-grid,
is characterized by its spectrum when t 6= 3, and we show that, surprisingly, the
answer is affirmative when t� 0.
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