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Project	title	/	Job	position	title:		
Ph.D.	Fellowship	in	Applied	Mathematics	–	Applied	Analysis	
	
	
Area	of	knowledge:	
Physical	Sciences,	Mathematics	and	Engineering	Panel	
	
	
Group	disciplines:	
Theoretical	and	Applied	Mathematics,	IT	
	
	
Research	Project	/	Research	Group	Description:	
Research	position	in	the	Mathematical	Design	of	Soft	Complex	Materials		
	
Some	of	the	most	spectacular	and	useful	advances	in	the	recent	years	technology	are	
based	on	the	use	of	novel	materials	with	complicated	microstructure.	Among	these	
are:	 liquid crystals, nematic elastomers, polymeric fluids, to name just a few. These are 
some of the special materials used in our phones, computers, cars, and even implants in 
human bodies.	
 
Despite the impressive technological applications these materials are very poorly 
understood at a basic, fundamental level. Their models are based on rather simple 
extensions of models for the simpler materials and an overall unitary framework and 
approach for studying them is missing. The necessity for a general framework is not a just 
a theoretical issue but the key to developing genuinely new materials and unlock the true 
potential of the existing ones. 	
	
The research student will form part of a group aiming to contribute to this understanding 
of the new materials and their design, using rigorous mathematics. The mathematical tools 	
involved in this exciting scientific adventure will be rather diverse, involving optimization 
and calculus of variations, geometry and topology, continuum mechanics and partial 
differential equations.	
	
The	 thesis	 project	 will	 be	 developed	 in	 the	 group	 Applied	 Analysis	 	 (AA)	
http://www.bcamath.org/en/research/lines/AA		
 
PhD Advisor: Arghir	 Zarnescu,	 PhD	 (Mathematics,	 U.	 Chicago,	 2006)	
azarnescu@bcamath.org, http://www.bcamath.org/en/people/azarnescu  
 
Keywords: Analysis,	PDEs,	Continuum	Mechanics 
	
	
	
	



		 	 	 	
	
Job	Position	description:	
Include	all	the	relevant	information	about	the	position	role,	responsibilities	and	skills	required	
within	the	project/group	
The Ph.D. student will work on problems involving extensions of models of liquid crystals 
in the Q-tensor theory, namely colloids, that is mixtures of liquid crystals with various 
small scale dense materials.	
 
Requirements:	

- Master degree (preferable in Applied Mathematics, with a solid understanding of the 
rigorous methods for studying partial differential equations).	

- The candidate must have his/her Master Degree completed before the incorporation.	
- Applicants must have an excellent academic record.	

 
Skills:	

- Good communication and interpersonal skills.	
- Ability to effectively communicate and present research ideas to researchers with 

different background (e.g., mathematicians and engineers).	
- Ability to clearly present and publish research outcomes in spoken (talks) and 

written (papers) form.	
- Good command of spoken and written English.	

	
	
	
Group	Leader:	
Arghir	Zarnescu,	PhD	(Mathematics,	U.	Chicago,	2006)	azarnescu@bcamath.org		
	
	


