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❑  Low-energy tight-binding model for “fractional” particles in the background of 
gauge potential

❑  Flat bands, Wannier orbitals, and fractional Chern Insulators for Majorana fermions
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▪ For low-energy manifold: impose a constraint on the Hilbert space   ---   ‘Gauge fields’ emerges 

Baskaran, Anderson, PRB 1988
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▪ For low-energy manifold: impose a constraint on the Hilbert space    --- ‘Gauge fields’ emerges 

Baskaran, Anderson, PRB 1988
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• The different Gauge sectors provide a platform to manipulate ‘fractional’ particles

� How to construct a low-energy ‘effective tight-binding model’ for these fractional particles?

importantly, preserving the “flux constraint” in the original model

• Couple the ‘gauge’ & ‘matter’ sectors ---- ‘glassiness’ without any ‘disorder’ in the model
• The excitations have fractional statistics
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• Nearly Flat bands for Majorana fermions --  like for electrons in Bilayer graphene at magic angles

• As d increases, the bands become more flat 
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Effective Model – example
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Gauge-Invariant Mean-Field Theory
 

 

K.B. Yogendra, G. Baskaran, Tanmoy Das, arXiv: 2407.12559



Conclusions
� Construction of topologically non-trivial flat bands for Majorana fermions

� Wannier orbitals for Majorana fermions
▪ Tight-binding models conserving the flux present in the plaquette

� Realization of ‘fractional Chern insulators’ for Majorana fermions in the presence of interactions
▪ Analytical understanding using Mean field theory
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