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We synthesized new dimerized magnet Ba2CoSi206CI2 and determined its crystal
structure. From high-magnetic field magnetization measurements, we observed quantum crystallization
of magnons. The magnon crystallization is the opposite macroscopic quantum phenomenon to

Bose-Elnstein condensation (BEC) of magnons, and thus Ba2CoSi206CI2 is a valuable experimental
example. We also synthesized dimerized magnet Ba2CuSi206Cl12 that has a similar crystal structure as
Ba2CoSi206CI2 and elucidated its two-dimensional (2D) quantum magnetic properties. We investigated
phase transition of quasi-2D ferromagnet K2CuF4 in the magnetic field, and verified the universality

of quasi-2D BEC. We developed a new method to suppress magnetic torque in magnetic field using
Ba2CoSi206CI2 with large and anisotropic Van Vleck paramagnetism. Using this method, we succeeded in
precise measurement of specific heat of CsFeBr3 in magnetic fields down to 100 mK, and verified the
universality of 3D magnon BEC.
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