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University of Göteborg (Sweden)
There were several scientific discussions with the intent of starting collaborations between the Swedish and Portuguese teams:

1- Collaboration of Henrik Johannesson with Pedro Sacramento and José Carmelo

A collaboration on the problem of persistent currents in mesoscopic rings coupled to a quantum dot was started, with particular focus on the effect of the Kondo coupling on the persistent current. This work will attempt to unearth the mechanism by which integrability "protects" a persistent current from being influenced by a quantum impurity (J. Nilsson, H.-P. Eckle, and H. Johannesson, cond-mat/0612267), and will also try to shed further light on the conflicting results obtained by H.-P. Eckle, H. Johannesson and C.A. Stafford Physical Review Letters 87, 016602 (2001) and I. Affleck and P. Simon Physical Review Letters 86, 2854 (2001).

2- Collaboration of Stellan Östlund with José Carmelo
There were scientific discussions between Stellan Östlund and José Carmelo about symmetries of the Hubbard model on bipartite lattices. Specifically, a global U(1) symmetry found for that model by José Carmelo and his student Maria José Sampaio was shown to be related to a non-linear local U(1) gauge symmetry identified by Stellan Östlund and Eugene Mele in Physical Review B 44, 12 413 (1991). The global U(1) symmetry is associated with the set of unitary transformations considered by Jürgen Stein in Journal of Statistical Physics 88, 487 (1997). There is also a direct relation to the recent results presented by Stellan Östlund and Mats Granath in Physical Review Letters 96, 066404 (2006). Indeed, the generator of the global U(1) symmetry is in the context of the latter article the total number of zero and doubly charged sites, which is trivially related to the number of singly charged sites. Hence, in the language of that paper, the generator of the global U(1) symmetry in the rotated basis is the total quasicharge, which is generated by the nonlinear term introduced in the above 1991 paper. The relation found by Stellan Östlund and José Carmelo between local transformations of the model studied in the latter paper and the global [SO(4)xU(1)]/Z2 symmetry of the model found by Carmelo and Sampaio is the subject of further ongoing scientific discussions which are expected to contribute to the clarification of several open questions concerning the properties of the Hubbard model on partite lattices with spatial dimension larger than one.

3- Other discussions on finite-energy properties of integrable systems

Recent work on the finite energy properties of integrable systems such as the one-dimensional Hubbard model was also discussed. A scheme for the calculation of  one- and two-particle spectral functions and dynamical structure factors was discussed in detail and the comparison with one-electron experimental results for TTF-TCNQ and the possible outcome of future experiments on cold atoms in optical lattices was discussed. These discussions took part between Henrik Johanneson, Pedro Sacramento, and, José Carmelo. Recent work on this topic was presented in a seminar by José Carmelo during the visit. Relevant work on such an issue is presented in the references: J.M.P. Carmelo, J.M. Roman and K. Penc, Nuclear Physics B 683, 387 (2004); J.M.P. Carmelo, K. Penc and D. Bozi, Nuclear Physics B 725, 421 (2005); J.M.P. Carmelo and K. Penc, European Physics Journal B 51, 477 (2006); J.M.P. Carmelo, L.M. Martelo and K. Penc, Nuclear Physics B 737, 237 (2006); M. Sing et al. Physical Review B 68, 125111 (2003); J.M.P. Carmelo et al. Europhysics Letters 67, 233 (2004); J.M.P. Carmelo, K. Penc, P.D. Sacramento, M. Sing and R. Claessen, Journal of Physics Condensed Matter 18, 5191 (2006).
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4- Discusions with Alan Luther

The relation of bosonization to a recent finite-energy description of the one-dimensional Hubbard model presented by J.M.P. Carmelo, J.M. Roman and K. Penc, Nuclear Physics B 683, 387 (2004); J.M.P. Carmelo, K. Penc and D. Bozi, Nuclear Physics B 725, 421 (2005); J.M.P. Carmelo and K. Penc, European Physics Journal B 51, 477 (2006); J.M.P. Carmelo, L.M. Martelo and K. Penc, Nuclear Physics B 737, 237 (2006) was extensively discussed. A paper where the details of such a relation are clarified will be produced by D. Bozi, J. M. P. Carmelo, K. Penc, and P. D. Sacramento. The possibility of A. Luther joining such a project was discussed, depending on his input to the solution of a few open problems.  
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