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Spectral Gap

• Defined as:



Spectral Gap

• Topological spin liquid phase

• Quark confinement
• Transfer of quantum states

• Photosynthesis

• Artificial gauge fields
• Superconductivity

• Fluorescence / Phosphorescence

• and more!

• Solar cells



Imaginary Time Evolution



Imaginary Time Evolution



Our Method

Definitions: For 3x3 H with non-degenerate spectrum:

For 3x3 H with degenerate spectrum:



Our Method

Conditions:Definitions:



Our Method

• Leading order terms:

• Can obtain



Transverse Field Ising Model

• Very simple model
• Nearest neighbor interactions 

governed by spins



Transverse Field Ising Model Results



Fermi-Hubbard Model

• Simple model for correlated 
systems



Fermi-Hubbard Model Results



Conclusion

• Presented a method for calculating spectral gaps using imaginary time 
propagation to quench out higher energy states
• Demonstrated effectiveness using two paradigmatic models
• More details -> https://arxiv.org/abs/2303.02124
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