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Sometimes we can obtain the materials which can be produced only
under high-pressure circumstance. The pressure reaches 250, 000
atm at 600 km deepness of the earth. The right picture is the
equipment which can realize such environment. We have succeeded in synthesis of novel rare—earth
borides such as GdB;, and SmBy, which cannot be produced up to date. At present we are challenging
the high-pressure synthesis of other |ighter rare earth borides and new organic compounds.
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Pure and large single crystals have been grown by the
floating-zone method using the 4-zenon-lamp image furnace and their physical properties have
been evaluated. SmBs and YbB;, called Topological Kondo Insulator are taken much attention as the
candidates of future-high response device. Their bulk properties such magnetism, transport and
thermal properties and surface-state are evaluated. Recently quantum oscillation phenomenon
which is observed only in metallic compounds under high magnetic field has been discovered in
semiconductor YbB;,. This phenomenon is also taken attention as a very serious academic problem
among the world because this is concern the definition of both metal and insulator.
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