
Scattering Theory, Integrability and Geometry: 
modellisation of nano-optical and gravitational resonators

A postdoctoral position for 12 months is proposed at the Institut de Mathématiques de Bourgogne(IMB,  Dijon,  France).  This  position  will  be  supervised  by  Pr.  José  Luis  Jaramillo  in  themathematical physics group. Financial  support is granted by the European Union through the POFEDER-FSE Bourgogne 2014/2020 program, as part of the ISA 2019 project.
The  research  associated  with  this  contract  will  be developed  in  close  collaboration  with  theLaboratoire Interdisciplinaire Carnot de Bourgogne (ICB). Specifically, researchers at the ICB aimat studying light manipulation at nanometric scales using surface plasmons supported on metallicnano-structures. In the adopted approach, the notion of quasi-normal mode encoding the resonantbehavior of such optical systems, plays a fundamental role both in the theoretical description (at theclassical and also quantum levels) and in the analysis of the experimental data. Remarkably, theseexperimentally  controllable  optical  systems  provide  insightful  toy-models  for  resonators  in  agravitational setting, namely astrophysical black holes. As a result, an effort is needed to develop amathematical formalism capable of simultaneously addressing these two related, but different, setsof systems. This problem defines the scientific context for the research in this project.
The work of the postdoc will be focused on the reformulation of (dispersive) nano-particle quasi-normal modes as the spectral problem of a wave equation in the time domain, namely in terms of anappropriate  adiabatic  expansion.  Once  this  framework  is  set  up,  the  postdoc  will  develop  ahyperboloidal approach for studying optical quasinormal modes with outgoing boundary conditionsimposed at null infinity, a technique imported from the gravitational setting. Finally, a systematiceffort will be devoted to understand the (in)stability and completeness properties of the quasinormalmode spectrum, systematically comparing the optical and gravitational cases. Key tools will be theanalytical notion of pseudospectrum and numerical pseudo-spectral techniques. Integrability theorywill be employed in order to enhance the theoretical control upon reference idealized models.
Applicants should have a PhD in physics, mathematics or scientific computing. Experience in theanalysis and numerical computing of partial differential equations (in particular working knowledgewith spectral methods, boundary value problems and geometric approaches) is wanted. Applicantsshould provide a motivation letter, a CV including a complete list of publications, conferences andnames with e-mail addresses of at least two references. The deadline for application is June 30 th2020; the starting date is October 1st  2020. All documents should be sent as pdf files via e-mail toPr. J.-L. Jaramillo: Jose-Luis.Jaramillo@u-bourgogne.fr.
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