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                                    Outline 
[Ruijenaars 87] •

Ruijsenaars-Macdonald operators (scalar case) 
 
 
 

Construction of anisotropic version of             •
Ruijsenaars-Macdonald operators  

    in terms of elliptic R-matrix 
 

[Lamers 18], [Lamers, Pasquier, Serban 20], •
     [Uglov 95] 
 
 
 
 



 Macdonald-Ruijsenaars operators  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Example   N=2  

 
 
 
 
 
 
 
 
 
 

In trigonometric case  
Passing to the exponential variables  

 
 
 
 
 
 
 
 
 
 
 
 
 



Example   N=3 : 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                           coefficient at p p p 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

Yang-Baxter equation  

 
 
 
 

Unitarity property 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Construction of spin operators  
Notations  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Example     

 
 
 
 
 
 
 
 



 
 

In scalar case operators                              are 

symmetric                                            (Acting as 

Permutation of variables z z … z       for example  

 
Thus       Can be written as  
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In spin case we use another representation 
 
 
 
 



Construction of spin operators 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Example N=3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Application Long Range Spin Chains 

 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 



 
 
 
 
 

Thank you for your attention!


