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Attractive Hubbard model   –   3D cubic lattice

(quarter filling)

Fixing some parameters

Unperturbed quadratic Hamiltonian Deformed interacting Hamiltonian

● expand quantities in powers of ξ
● physical answer at  ξ = 1

Diagrammatic expansion in the superfluid phase

Hamiltonian of the model

pressure

order parameter



natural choice BCS mean-field theory

+

+

Connected Determinant    [R. Rossi, PRL 2017]

Works with Nambu 
2-by-2 propagators

cp. with Determinant Diagrammatic MC [Rubtsov]

   Results in the unpolarized case

use                        as cross-check

Determinant Diagrammatic MC (E. Burovski’s code)

cross-checks and benchmark



   Results in the polarized case

SF = Superfluid 
N  = Normal 

First order phase transition 
at the crossing point

for h > 0.7 the normal phase 
is favored

 Large-order behavior of SF expansion

instanton Goldstone


