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A graph is called circulant if it is Cayley graph on the circulant group, i.e.
its adjacency matrix is circulant. A graph is called integral if all eigen-
values of its adjacency matrix are integers. Integral circulant graphs are
extensively studied in the literature and there was a vast amount of re-
search done on graph theoretical properties and classes of these graphs
supporting perfect state transfer. Integral circulant graphs are the gener-
alization of well-known class of unitary Cayley graphs.

In the recent work of Saxena, Severini and Shparlinski [6] it is stated
that the integral circulant graphs are potential candidates for modelling
quantum spin networks that might enable the perfect state transfer be-
tween antipodal sites in a network. We present a simple and general
characterization of the existence of perfect state transfer in integral cir-
culant graphs, in terms of its eigenvalues. Moreover, it is shown that in
the class of unitary Cayley graphs there are only two of them allowing
perfect state transfer.

We present the main result from [3] that there exist integral circulant
graph with n vertices having perfect state transfer if and only if 4 | n.
We found several classes of integral circulant graphs having perfect state
transfer for values of n divisible by 4. Moreover, we prove the non-
existence of perfect state transfer for several classes of graphs, including
integral circulant graphs with exactly two divisors.

It is also interesting to know how far information can be potentially
transferred between sites of the system modelled by the graph, or in
other words the diameter of the graph. We showed that the diameter of
integral circulant graphs is at most O(ln ln n).



Motivated by the open question in [5], we focus on relevant properties of
integral circulant graphs with application in quantum dynamics – such
as clique and chromatic number. We completely characterize the clique
and chromatic number for integral circulant graphs with exactly two di-
visors and give sharp bound in general case. In conclusion, we give
some novel results about the automorphism group of these graphs.

The talk reports a joint work with A. ILIĆ (University of Niš).
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[2] M. Bašić, M. D. Petković, Some classes of integral circulant graphs either allow-
ing or not allowing perfect state transfer, Applied Mathematics Letters, In Press,
doi:10.1016/j.aml.2009.04.007
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[4] M. Bašić, M. D. Petković, D. Stevanović, Perfect state transfer in integral circulant
graphs, Applied Mathematics Letters 22 (2009) 1117–1121.

[5] W. Klotz, T. Sander, Some properties of unitary Cayley graphs, The Electronic Journal
Of Combinatorics 14 (2007), #R45.

[6] N. Saxena, S. Severini, I. Shparlinski, Parameters of integral circulant graphs and pe-
riodic quantum dynamics, International Journal of Quantum Information 5 (2007),
417–430.
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