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Recently we succeeded in converting an insulating surface of SrTiO3 to a superconducting one with the
critical temperature T, = 0.4 K purely by electric field effect.! This conversion was made possible by
high-density electrostatic carrier doping using an electric double layer transistor structure. In this work,
the upper critical magnetic fields parallel (H.) and perpendicular (H.z1) to the conducting surface
were examined by the measurements of the transport properties at temperatures 7' down to 0.1 K. A
vector superconducting magnet allowing precise and accurate alignment of the magnetic field direction
with respect to the sample surface was used. The observed H.s data were strongly anisotropic; At T =
0.1 K, H.y is about fifteen times larger than H.o . We also found that H.y(T") obeys a (1-T/T.)*/?
law near T,. These results are consistent with the fact that the electric-field-induced superconductivity
occurs at the two-dimensional surface.
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