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The superconductor-insulator transition in a two-dimensional electron system is known as a 
quantum phase transition [1]. This transition is driven by magnetic field or disorder and has been 
studied in disordered superconducting thin films [2]. On the other hand, an unusual metallic 
phase intervening between the superconducting phase and the insulating phase has been 
reported in various thin-film systems including amorphous, granular, and highly crystalline films 
[3]. This state is called an anomalous metal and shows characteristic features reminiscent of 
superconductivity, e.g., residual resistivity much smaller than the normal resistivity just above 
the transition temperature, and giant positive magnetoresistance. Many theoretical models for 
the metallic state have been constructed assuming the existence of Cooper pairs and 
superconducting vortices [3]. However, whether the vortices are really present in the metallic 
phase has not been completely verified from resistivity measurements.   
   
 In this study, we performed a Nernst measurement using a dilution refrigerator. We studied an 
amorphous MoxGe1-x thin film with a thickness of 12 nm prepared by rf sputtering. The field-
induced superconductor-metal-insulator transition was observed in the zero-temperature limit 
from the magnetoresistance measurement. We measured Nernst signals by sweeping the field at 
high temperatures just below the transition temperature, and found vortex Nernst signals in 
wide field ranges corresponding to the thermal vortex liquid phase [4]. With decreasing 
temperature, the field range where the vortex signals are observable decreases but remains finite 
toward zero temperature, indicating the existence of a quantum vortex liquid state. Moreover, the 
observed quantum vortex liquid state is located within the anomalous metallic phase defined by 
the magnetoresistance. These results strongly suggest that the metallic ground state is induced 
by mobile vortices due to quantum fluctuations.   
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