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Control of spin/orbital degrees of freedom and study of critical behavior in
1-dimensional triangle lattice system

Miyasaka, Shigeki
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Critical behaviors of spin/orbital order have been investigated in geometrically
frustrated system CaV204. CaVv204 is a Mott insulator, and undergoes orbital order transition around 110 K
with decreasing temperature. As a result, spin frustration is suppressed, and CaV204 shows
antiferromagnetic long-range order below 50 K. The substitution of Cr with 3d3 electronic configuration
for V with 3d2 causes the electron doEing in this system. The Cr doping induces the disappearance of
orbital order, resultantly recovers the spin frustration, and suppresses the long-range magnetic order.
In the Cr-doped Cav204, we have succeeded in the control of orbital order and spin frustration, which are
competing. In addition, the Cr doping induces the metal-insulator transition (Mott transition) as well as
spin/orbital order-disorder. At the critical point of spin/orbital order near Mott transition, the
non-Fermi liquid behavior by strong spin/orbital fluctuation has been observed.
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