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Quantum graphs - differential operators on metric graphs - is a rapidly growing branch of
mathematical physics lying on the border between differential equations, spectral geometry and
operator theory. Such models are used for example in modern physics of nano-structures and
microwave cavities. In contrast to models given by discrete graph, quantum graphs take into account
distances between the nodes and the way different bonds are connected with each other. While
discrete graphs reflect the topology of the system, quantum graphs include in addition system’s
geometric characteristics. Most spectacular results are obtained when the relation between the
spectrum and geometry/topology was investigated. As an example one may mention an explicit
formula connecting the asymptotics of eigenvalues to the number of cycles in the graph, or the
estimate for the spectral gap (the difference between the two lowest eigenvalues) proved using a
classical Euler theorem dated to 1736!

The project has two main goals:
• To develop models where discrete and continuous dynamics are combined in order to model
phenomena observed in natural sciences.

• Study spectral and transport properties of such models including infinite networks

This PhD project grew up from a research program at ZiF – Center for Interdisciplinary Research
at Bielefeld University (Research group Discrete and continuous models in the theory of networks,
http://www.uni-bielefeld.de/ZIF/KG/2012Models/). The main topic of this program was to discuss
relations and interplay between discrete (discrete graphs) and continuous (quantum graphs) models
of networks. Members of the group collected a lot of ideas where such models can be applied: from
physics to animal behaviour and linguistics. It is time to make a step forward and develop and
study models where discrete and continuous dynamics are combined.

In particular we are planning to study the relation between quantum graphs and quasicrystals.
Success in this direction may help to clarify the relation between two Nobel prizes: 2010 in Physics
for graphene (Andre Geim and Konstantin Novoselov) and 2011 in Chemistry for quasicrystals (Dan
Shechtman).

It is expected that the candidate will take an active part in the work of the Research and Training
Network "QGRAPH" (http://staff.math.su.se/kurasov/QGRAPH/) joining 15 research teams from
all over the world.

This is a 4-5 year position. The starting salary is 25.000 SEK (approximately 2.500 EUR).

Supervisor: Pavel Kurasov, Stockholm university.
http://staff.math.su.se/kurasov/

If you are interested, please send an e-mail to Pavel Kurasov
at kurasov@math.su.se

Deadline for application: May 2, 2017
Instructions:
http://www.math.su.se/english/about-us/vacant-positions
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