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An adsorbate-induced two-dimensional electron system (2DES) and superconductivity
in one-atomic-layer Pb films at cleaved surfaces of InSb and GaAs are investigated by a low-temperature sc
anning tunneling microscope and spectroscopy combined with transport measurements in magnetic fields up to

14 T. We observed not only a STM image of Fe atoms at an InSb surface but also the spatially-averaged den
sity of states in an adsorbate-induced 2DES. Moreover, we measured the parallel magnetic field dependence
of the superconducting transition temperature Tc for a monolayer Pb film. The reduction in Tc is only a fe
w % in magnetic fields up to 14 T, which is one order of magnitude higher than that of the Pauli limit. Th
e observed weak parallel magnetic field dependence of Tc is explained in terms of an inhomogeneous superco
nducting state (helical state) predicted for 2D metals with a large Rashba spin splitting.
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