Research Projects in Applied Mathematics
Research in Nonlinear Dynamics and Control Theory

Dear Students of SMS, 

Dear Colleagues,

We present a set of several perspective research projects in the filed of non-linear dynamics and control theory. Despite the physics origin of the mathematical problems, they do not demand the sufficient knowledge of theoretical physics and can be re-formulated as mathematical problems. 

Research projects include:

	Non-linear PDEs in quantum optics
	We apply the mathematical methods of non-linear dynamics to solve Schodinger-type complex PDEs (in the frame of quasi-classic models of quantum optics) to describe the interaction between the beam of cool atoms and the standing laser wave.  

Areas: nonlinear dynamics, PDEs, soliton theory, quantum optics

	
	

	Control theory 

application 

in nanolithography
	Nanolithography is very similar to ordinary lithography but with the opportunity to get nano-scale of the objects (microchips etc.). We solve dynamical second order ODEs with time-dependent coefficients. The feedback dependency of the coefficient is constracted with the standard methods of applied control theory.
Areas: control theory, nonlinear dynamics, differential eqs, nanotechnology

	
	

	Control in statistical systems of non-linear dynamics
	Standard control methods are re-formulated to control particle ensemble statistical distribution in non-linear dynamical systems. For this purpose we plan: analytical investigation of the solutions for dynamical second order ODEs with time-dependent coefficients; computer experiment investigation of statistical space distribution for particles in controlled system.
Areas: control theory, nonlinear dynamics, 

statistical mechanics


The investigations of the project can be done in the cooperation of:

· School of Mathematical Sciences (Lahore, Pakistan);

· Herzen State University (St. Petersburg, Russia);

· Institute of Laser Physics (St. Petersburg, Russia);

· St. Petersburg Polytechnical University (St. Petersburg, Russia).

Contact information:

Please contact Dr. Sergei Borisenok

Office: Room #8, School of Mathematical Sciences, GCU

E-mail: sebori@mail.ru

