
VIENNA COMPUTATIONAL MATERIALS LABORATORY 

A SPECIAL RESEARCH AREA FUNDED BY THE AUSTRIAN SCIENCE FUND (FWF) 

 

 

 

 

Sensengasse 8/12, 1090 Vienna, AUSTRIA | t: +43 (0)1 4277-51401 | @: sfb.vicom@univie.ac.at | w: www.sfb-vicom.at 

 

 

 

 

 

Superconductivity and effective interactions 

in the two-dimensional t-t'-Hubbard model 

 

A talk by Andreas Eberlein 

Max Planck Institute for Solid State Research, Stuttgart, Germany 

 

DATE / TIME: Monday, 18th of November 2013, 04:00 p.m. 

LOCATION: Seminar Room 138C, Vienna University of Technology 

"Freihaus"‐ building, 9th floor, "yellow" 

 

 

 
 

Andreas Eberlein | a.eberlein@fkf.mpg.de 
 
 

 

We study the superconducting ground state of the two-dimensional Hubbard model at weak 

coupling using the functional renormalization group within a purely fermionic setting. The effective 

Nambu two-particle vertex is parametrized in terms of boson-exchange interactions in the particle-

hole and particle-particle channels, providing an efficient description of its singular dependence on 

momenta and frequencies. We compute the momentum dependence of the two-particle vertex on 

one-loop level and determine the d-wave superconducting gap as a function of the interaction, the 

next-nearest neighbor hopping and the fermionic density. Our results reveal a crucial role of the 

next-nearest neighbor hopping in the competition between antiferromagnetism and 

superconductivity and suggest the existence of an optimal value of the next-nearest neighbor 

hopping for pairing. 
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