
Wave function anatomy of ultracold fermions in a 

double well: Wigner-molecules, attractive-

pairing, and entanglement 

   APS, March 2016 

Supported by the AFOSR (FA9550-15-1-0519) 

Benedikt B. Brandt,  Constantine Yannouleas  and Uzi Landman 

School of Physics, Georgia Institute of Technology 

Nano Lett. 2015, 15, 7105−7111 



2 6Li ATOMS IN A DOUBLE OPTICAL TRAP 

Strictly 1D 2D aspects 
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2D Many-Body  

exact diagonalization/ 

Configuration Interaction (CI)  
H(i) -> TCO in x 

H(i) -> HO in y Spin orbitals: 
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Heitler –London/ Hydrogen molecule 
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A comparison with experiment: 

S. Murmann et al.,  

PRL 114, 080402 (2015) 

 

Probability for Single (S)/Double(D) 
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Summary 

We  report exact benchmark configuration−interaction 

microscopic solutions of the many-body Hamiltonian, 

uncovering the full spectral evolution, wave function  

anatomy, and entanglement properties of the interacting 

fermions in the entire parameter range, including  crossover 

from an Single Well to a Double Well confinement  

and a controllable energy imbalance tilt between the wells. 


