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Introduction % Topography: Pb 2D Island on Si(111)
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»  The superconducting vortices prevent the magnetic field from driving the rest of the sample into
the non-superconducting state.

% Literature Review: 2D Pb island on Si(111)
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*  When the magnetic field increases, the vortex density rises and superconducting gap
correspondingly decreases.
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EXpe rimental Results os) — ot «  The larger vortex size in the 12ML island indicates a longer

coherence length (¢;.) and a smaller critical field (H,.,) compared
with the 11-ML island.
The superconducting gap at the vortex center is larger in 11 ML,
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% Topography: Monolayer Pb/Si(111)
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) whereas the zero-bias conductance is higher in 12 ML.
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«  Fig.(a)~(c), we zoom in Pb/Si(111)-SIC phase and observe the lattice constant is 7.2 + 0.5A.
. As the magnetic field increases, the number of vortices increases, leading to a reduction in the
vortex lattice constant d.

«  Fig.(l), To remove the remaining superconducting gap at the vortex center, caused by a SC tip, a in thicker films.
deconvolution process has been performed. «  From above plot, monolayer-SIC has the largest coherence length &, and smallest H.,.

. i i - i — -15 2
«  The atomic-resolution image shows domains featuring upward- or downward-pointing triangles, The experimentally fitted value of the magnetlcoflux quantum is ®o = 2.34 X 1077 (T * m*®),
within which four Pb atoms can be clearly identified forming the v3 x /3 SIC structure. which differs from the theoretical value by 1.73%.

. Using the deconvolution method, we find that as the number of monolayers increases, A increase
and while the broadening parameter I" decreases, likely because boundary effects become weaker
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