Pseudogap from Path Integral Monte Carlo (PIMC) on the Lattice
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Pairing gap
Spectral weight function: A(p, o)

— 1 +0 A _},0)! —an
cad dv(p,a)):— dw' (p,@) G(p, Z')——— I do A(p, a))

27 ¢ w—w'ti0" 1+e #?
| From Monte Carlo calcs. |

1

G(p.0)=—Trie " (e g ()

Constraints:




Maximum entropy method
From Bayes' theorem: P(A| G) oC P(G | A)P(A)
A priori probability: P(A) oC exp(aS)
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Spectral weight function from MEM

MEM vs SVD
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Spectral weight function at the BEC side: (kFa)_1 =




Spectral weight function at unitarity: (k-a)™ =0
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In the sinqgle particle fermionic spectrum from MC calcs.

Normal Fermi gas

Onset of
the pseudogap
phase

Ab initio result: The onset of pseudogap phase at 1lak =~
Magierski, Wlaztowski, Bulgac, arXiv1103.4382




Energy distribution curves (EDC) from the spectral weight function

EDC(p, E,T) = Cp? / dr -
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Experiment (blue dots): D. Jin’s group
Theory (red line) PIMC:

Magierski, Wlaztowski, Bulgac,
arXiv1103.4382



Theory vs Experiment (photoemission spectr.)

EDC(K, E) ~ Ak, ®) f (o)

PIMC Non selfconsistent t-matrix approx
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Perali, A., Palestini, F., Pien, P., Strinati, G.C., Stewart, J.T.,
Gaebler, J.P., Drake, T.E. & Jin, Phys. Rev. Lett. 106, 060402 (2011)



PIMC vs T-matrix approach (preliminary results)
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[i] T matrix gap at Tc is about
T-matrix results from Andrea Perali Er twice larger than the ab initio gap!




