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RESEARCH LINES 

GROUP FQM-381 

Theoretical Physics 
 
 
Quantum phase transitions. 
 
Bidimensional material analysis (graphene, silicene…). 
 
Quantum uncertainty relations. 
 
Topological insulators. 
 



QUANTUM PHASE TRANSITIONS 

Description of quantum phase transitions in boson-boson, fermion-boson 
and fermion-fermion interaction models. 
 



BIDIMENSIONAL MATERIAL ANALYSIS 



TOPOLOGICAL INSULATORS 

Topological  phase transitions in 2D gapped Dirac materials isostructural 
with graphene, like silicene, germanene, … 

Dirac Hamiltonian 



SIMULATION TOOLS 

Supercomputer PROTEUS del IC1  
 
~13 Teraflops (13*1012 operations in double 
precisition) 
Principal memory: 2,8 Terabytes  
(5 nodes with 114GB each) 
Storage: 46 Terabytes 
Execution cores: 1100 cores  
Node number: 125  
Network: GigaEthernet  
Executed tasks since 2007: 390.000 
 


