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The advancement in nano-engineering in the last
decade has bronght novel incentives to the study of 5 8  5; 5,5

EA g &N low-dimensional quantum systems with geometrically de-
-m I \—y— signed forms that have no eounterpart in nature. The FIG. 1: A schematic depiction of our model system. A free
B quantum  graph, which is a generic one-dimensional g4ty particle moves along the line on which point interac-
model of nano-device composed of quantum wires, repre-  tions deseribed by (3), (4) and [6) are located at s:.--- , s,
sents one of such systems [1]. The interest to the quan- This example shows the case of N = 5.
tum graph is 1 with its passibility to emulate the
two-dimensional system of quantum billiard [2], whose

solution has required rather extensive mumerical treat- We consider a quantum particle, constrained to move
ments. It is therefore quite appropriate, at this point. to on a one-dimensional line with N point-like defects [§]
investigate generic aspects and general features of quan- whose locations are given by £ = & with i = 1,2,.N
tum graphs ahead of detailed studies of specitic models (FIG. 1). The Hamiltonian of the system is given, in

of nano-devices appropriately rescaled unit, by
In a parallel development., quantum graphs have been

used as a tractable model for the study of quantum chaos, H=— L"":_Z on 1)
or the irregular aspects of quantum dynamics occurring 2dx? ;
as quantum manifestations of classically chaotic systems e (—oc. s )L (ssg) U (syop sy ) U (s o)
[3. 4]. Naturally, it is expected that random quantum

graphs, which are complex networks of quantum lines, The dynamics of the system is described by the
would result in the universal quantum Huetuation that Schrisdinger equation

» has been associated to the quantum chaotic dynamics

. () = Evfz) 2
- é [3. 6. It has been revealed, however, that no real complex Hu(r) = E(z), (2)
- network is required for the irregular quantum dynamies

to present itself. A very simple version of the quantum s"l?pmmef“ed _by Fhe v .cm“mﬂm“‘ Icon{liripns at the
graph, the star graph, which is a quantum graph with defects (8], which is conveniently specified [10] by

many lines connected at a single node, has been shown
to display the characteristics of quantum chaos in an an-

il (U = D@ (5) = (. (3)
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