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Investigation of quantum critical phenomena in two-dimensional superconductors
by thermoelectric response
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In two-dimensional superconductors, quantum liquid and condensation of
magnetic flux lines, which are caused by strong quantum fluctuations in the very low-temperature and
high-field region, have been suggested by electrical resistance. However, conclusive evidence has

not yet been obtained. To verify these phenomena, in addition to the electrical resistance
measurements, in this study we conducted the thermoelectric effect measurements down to 0.1 K, which
can clearly detect the motion of the magnetic flux lines. In a 12 nm-thick amorphous MoxGel-x thin
film, we revealed that the anomalous residual resistance observed in the high-field region is caused
by the quantum liquid of flux lines. Furthermore, by measuring a 10 nm-thick sample over a wide
temperature-field range, we revealed the boundary line between the thermal and quantum fluctuation
regions, demonstrating that the origin of the quantum liquid of flux lines is due to the existence
of a quantum critical point.
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