
  
    Skip to main content
  

    
    
  

  



  
    
      
        [image: The University of Edinburgh home]      


            
        
          	Schools & departments
	MyEd


        

        
          
  Search: 
  
    
    
  
    Search
  

  



        

      

          

  




  
              
        






[image: School of Mathematics]
              
        
        
                          School of Mathematics

                  


      




  
  
  
  
          
          
    

      
  Menu
	School of Mathematics home	News






  

      


      
    
          
                  
            	Home
	School of Mathematics
	News

          

                          
             Contact us          

              

    
    
    
                        Agata Smoktunowicz has been awarded an EPSRC research grant entitled Quantum Integrability from Set Theoretic Yang-Baxter & Reflection Equations

                
      
    

      
  
Published: Tuesday, 5 January 2021
Agata Smoktunowicz has been awarded an EPSRC research grant entitled Quantum Integrability from Set Theoretic Yang-Baxter & Reflection Equations. The grant, in collaboration with Anastasia Doikou and Robert Weston, Heriot-Watt University, aims at bringing together ideas from mathematical physics and in particular the domain of quantum integrability, and pure algebra specifically the areas of braid groups, braces and ring theory. The central aim of the proposed research program is to investigate both algebraic and physical aspects associated to quantum integrable systems constructed from set theoretic solutions of the Yang Baxter Equations. From the algebraic point of view the study of the representation theory of the quantum groups emerging from braces is one of the key objectives. We also aim at investigating certain quadratic algebras, such as the refection algebra, and obtain a classification of possible integrable boundary conditions. These findings will lead to the identification of new classes of physical spin chain systems with periodic and open boundary conditions. Another key issue is to examine whether we can express brace type solutions of the YBE as Drinfeld twists. The 'twisting' of a Hopf algebra is an algebraic action that produces yet another Hopf algebra. Explicit expressions of such twists have been derived for some special classes of set theoretic solutions. One of our fundamental objectives is to generalize these findings to include larger classes of set theoretic solutions and also investigate the role of such twists on the emerging quantum group symmetries.

From a physical viewpoint the ultimate goal is the identification of the eigenvalues and eigenstates of open and periodic integrable quantum spin chains constructed from set theoretic solutions. We will systematically pursue this problem by implementing generalized Bethe ansatz techniques that will lead to sets of novel Bethe ansatz equations and the spectrum of the associated quantum spin chains. Having at our disposal the spectrum and the associated Bethe ansatz equations we will be able to compute physically relevant quantities, such as energy, scattering amplitudes and operator expectation values.


 

  


    
          This article was published on 27 Jul, 2021
        

  






            
        
                  
            [image: The Maxwell Institute for Mathematical Sciences]          

                  
            [image: The Alan Turing Institute]          

                  
            [image: The Maxwell Institute Graduate School in Analysis & its Applications]          

                  
            [image: International Centre for Mathematical Sciences]          

                  
            [image: Edinburgh Mathematical Society]          

                  
            [image: London Mathematical Society: Good Practice Scheme]          

                

      

    
      
    
    
      The University of Edinburgh

    

  

  
  
    
      

        
          	Terms & conditions
	Complaints procedure
	Modern slavery


        


        
          	Freedom of information publication scheme
	Data Protection


        

                  
            
              [image: University affiliations]
            
           

        
      

      
        
           MyEd login 
        

        
          
            The University of Edinburgh is a charitable body, registered in Scotland, with registration number
            SC005336, VAT Registration Number GB 592 9507 00, and is acknowledged by the UK authorities as a
            “Recognised body” which has been
            granted degree awarding powers.
          

        

      

    

  


  
    
      Unless explicitly stated otherwise, all material is copyright © The University of Edinburgh 2024.

    

  


      
       CMS login 
    

  
  
  
