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Overview 
-  Excitons in Mott insulators 

-  Bilayer Heisenberg Spin Wave theory 

-  Results 
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Excitons in Mott insulators 
-  What are Mott insulators? 

-  Interlayer excitons 
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Interlayer excitons 
-  Spin (magnetic) background 

-  Exciton motion term 

-  Pretty awful… 
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Linear Spin Wave theory 
-  Mean field ground state 

      …      …#

-  Local spin excitations 
   …      … 

-  Only consider ‘linear’ terms (no interactions) 

-  Diagonalize using Fourier & Bogoliubov 
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Bilayer Heisenberg model 
-  Naïve way doesn’t work: 

1.  Order-disorder phase transition 

2.  Number of spin modes 
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Bilayer Heisenberg 
-  Ground state: Singlet+Triplet competition 

-  3 different spin waves 
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Results 
-  Compute self-energy 

-  And spectral function 
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Conclusion 
-  Interlayer excitons in Mott insulators 

-  A new linear spin wave theory for the 
Bilayer Heisenberg model  

-  Used to compute spectral function of 
interlayer exciton 
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