
Report for the short visit ref: 2268 (Marion MOLINER)Magnetization plateaux in the lassial Shastry-Sutherland lattiePurpose of the visitThe purpose of this visit was to ontinue the ollaboration between Andreas Honeker (Goettin-gen), Pierre Pujol (Toulouse), Marion Moliner, Frank Stau�er (Strasbourg) and Daniel Cabra (LaPlata/Strasbourg) on the lassial Shastry-Sutherland Lattie [1℄.The Shastry-Sutherland lattie (SSL) is a square lattie with additional diagonal ouplings (see Fig. 1).
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′Figure 1: The Shastry-Sutherland lattie is a frustrated lattie with magneti ouplings J ′ along the edgesof the squares and J along the diagonal bonds.Our objetive is to determine under whih onditions magnetization plateaux an appear in this system at

1/3 of the saturation magnetization. At this stage of the projet lassial Monte Carlo simulations wererequired and the ollaboration with the group in Goettingen was very fruitful.We study this frustrated lattie in the lassial limit (large S). This projet is motivated by reent ex-periments on rare-earth tetraborides RB4 [2, 3℄. In those ompounds the rare-earth ions are loated ona lattie topologially equivalent to the SSL. Due to their large total momenta a lassial approah isperfetly justi�ed. Those ompounds have plateaux in their magnetization urves at rational values of thesaturation magnetization.Desription of the work arried out during the visitDuring this visit numerial simulations were performed using lassial Monte Carlo algorithms in orderto study the magnetization, suseptibility and spei� heat of the SSL. Partiular interest was brought tothe e�et of temperature in order to obtain a phase diagram as a funtion of magneti �eld and tempera-ture.Desription of the main results obtained
• Phase diagram for the ratio J ′/J = 0.5: a omplete numerial study of the lassial SSL for the ratioof ouplings J ′/J = 1/2 was performed. We previously arried out an analytial treatment for thispartiular ratio in order to study the mehanism of plateaux appearane as a thermal e�et [4, 5℄.The plateau phase is haraterized by the "Up-Up-Down" state in whih eah triangle ontains twospins up and one spin down. We found out that for this ratio the lassial SSL has a behavioursimilar to the lassial triangular lattie [6℄. A phase diagram was obtained (see Fig. 2).
• Phase diagram for the ratio J ′/J = 0.5 ± ǫ: for ratios lose to J ′/J = 0.5, the lassial SSL alsopresents magnetization plateaux at 1/3 of the saturation magnetization. In Fig. 3 the suseptibilityurves learly show two phase transitions around magnetization 1/3 whih orrespond to the entraneand the exit of the "Up-Up-Down" phase. A phase diagram is under progress.Future ollaboration with host institutionThe ollaboration on this projet will ontinue between the three institutes (Goettingen, Strasbourgand Toulouse). One this projet is �nished we are planning to inlude other ingredients in our model soas to study other senarios that ould stabilize the plateaux in the magnetization urve of the SSL.Projeted publiations/artiles resulting or to result from your grantWe are planning to submit an artile to a refereed journal within the next months. This projet willalso be presented at the ESF HFM2008 onferene in September 2008.
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Phase diagram of the classical Shastry-Sutherland Lattice 
Classical Monte-Carlo results (5 simulations per point) for J’/J=1/2, 144 spins 
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Figure 2: Phase diagram of the Shastry-Sutherland Lattie for the magneti ouplings ratio J ′/J = 1/2.
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Magnetization and Susceptibility as a function the the field applied along z-axis
Shastry-Sutherland lattice for J’/J=0.4 (144 spins)
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