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Recent experiments have observed the existence of Bose-Einstein condensation in spin dimmer systems like BaCuSi_2O_6 (Han purple), KCuCl_3 and TlCuCl_3. The condensed bosons are the excited magnons, or so called triplons, whose superfluid density corresponds to the in-plane staggered magnetization. Using quantum Monte Carlo calculation, we are able to understand quantitatively this superfluid phase. Theorectically, enhancing the boson replusion interaction at near half filling may lead to a supersolid phase with coexsistence of checkerboard ordering and superfluid ordering. This is achieved by adding an anisotropy to the inter-dimer exchange coupling resulting a dimer XXZ model. Remarkably, Quantum Monte Carlo calculation of the model shows a very rich phase diagram, including two kinds of superfluid phase, a solid phase and a supersolid phase. The particular semi-hard-core nature of the bosons in this system turns out to be important to prevent the formation of domain wall and allows the realization of supersolid phase in this pure spin model. Details will be presented.
