
Report for the short visit ref: 1872 (Marion MOLINER)Classial Shastry-Sutherland lattie.
Purpose of the visitThis visit allowed to ontinue the ollaboration started between Andreas Honeker (Goettingen), PierrePujol (Toulouse), Daniel Cabra (La Plata/Strasbourg) and Marion Moliner (Strasbourg).We are studying, both analytially and numerially, the ground state properties of lassial Shastry-Sutherland systems. The objetive is to determine what onditions an lead to plateaux in the magneti-zation urves of those frustrated lassial antiferromagnets.At this stage of the projet numerial simulations were required. This visit allowed Marion Moliner topro�t from the numerial expertise of the Goettingen group.Rare-earth tetraborides ompounds RB4 rystallize in the tetragonal system and are haraterized bya plane of orthogonal dimers. This dimer system is equivalent to the Shastry-Sutherland lattie, whih isa square lattie with additional diagonal oupling (see Fig. 1). Reent experiments on terbium tetraborideTbB4 [1℄ showed that it presents plateaux in its magnetization urve that were suggested to be due toanisotropy [2℄. We are onsidering another senario inluding lattie distortions. The large total angularmomentum of TbB4 justi�es a lassial approah.

Figure 1: The Shastry-Sutherland LattieIn previous Monte Carlo Simulations we observed magnetization plateaux at one-third of the satura-tion magnetization in lassial Shastry-Sutherland systems at �nite temperature. This suggests that itmay be due to an Order by Disorder e�et [3℄. Analytial alulations showed that this should be a�etedby the system size as it has already been studied in the pyrohlore lattie [4℄.Desription of the work arried out during the visitClassial Monte Carlo simulations were performed in order to study the Order by Disorder senariothat was suggested analytially. For this the Shastry-Sutherland lattie was implemented in the ALPSodes [5℄. Magnetization and spei� heat were omputed for various systems.Moreover a numerial study of the ground state of the system in the one-third magnetization plateau wasperformed. This study was based on the analytial alulations done before.Desription of the main results obtained
• Both our ode and ALPS agree on the magnetization urves for lassial Shastry-Sutherland latties.Pseudo-plateaux do not seem to require �ne tuning on the value of the ratio between the exhangeonstants of the Shastry-Sutherland lattie (see Fig. 1).



• A better undestanding of the ground state properties was obtained numerially (see Fig. 2). Thiswas done for the speial ratio of the oupling onstants that also allows some analytial treatment.This result gives a preise idea of the energy barriers between soft modes lines previously alulated.Those barriers are extremely low whih means low temperature properties will appear at lowertemperature than thought.
• We found a signature of a phase transition in the spei� heat (around T ∝ J/10). More work isneeded to understand this phenomenon. Moreover very low temperatures simulations will requiremodi�ations of the Monte Carlo odes 1. More work will have to be done in order to ontinue thestudy of the spei� heat.
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Thermal fluctuations on classical SSL at M=1/3 (J/Jp=2)
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Figure 2: Ground state for the ratio J/J ′
= 2 with thermal �utuations.Future ollaboration with host institution (if appliable)The ollaboration on this projet will ontinue between the three institutes (Goettingen, Strasbourgand Toulouse).Projeted publiations/artiles resulting or to result from your grantSo far more work is needed before publishing.Referenes[1℄ S. Yoshii, T. Yamamoto, M. Hagiwara, T. Takeuhi, A. Shigekawa, S. Mihimura, F. Iga, T. Takabakeand K. Kindo J. Magn. and Magn. Mat. 0, 1-0 (2006)[2℄ T. Inami, K. Ohwada, Y. H. Matsuda, Z. W. Ouyang, H. Nojiri, D. Okuyama, T. Matsumura, Y.Murakami arXiv:0709.0977, (2007)[3℄ J. Villain, R. Bidaux, J. P. Carton, and R. J. Conte, J. Phys. (Paris) 41, 1263 (1980).[4℄ J.M.D. Champion and P.C.W. Holdsworth J. Phys. Cond. Mat. 16, S665 (2004)[5℄ The ALPS Projet (Algorithms and Libraries for Physis Simulations), http://alps.omp-phys.org1Unfortunately we did not ahieve quantitave agreement for the spei� heat between our ode and ALPS. We suspetthat the ALPS ode has problems in the present ase, although the preise reason remains to be understood. Analysis ofthis problem was one reason we did not investigate lattie distortions yet.


