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Figures

Visualization of nanoscale magnetic
responses in two-dimensionall
superconducting materials offers a powerful
approach to unravelling underlying
supercurrent behaviours and investigating
critical phenomena at reduced
dimensions[1]. In this study, we utilize
scanning quantum microscopy based on
nitrogen-vacancy (NV) centers in
diamond(2] to explore the local magnetic
responses of the 2D superconductor 2H-
NbSe2. We notice that vortex arrangements
are strongly influenced by 2D confinement,
with expanding vortex size. Meanwhile, the
vortex can be locally kinetic due to the
thermal excitation and clear melting of
vortex solids is identified as approaching the
critical temperature, resulting in distinct
vortex configurations

on different cooling conditions. Furthermore,
our approach allows for the probing of
vortex fluctuations via spin Haohn-echo
measurements, where persistent spin
decoherence is observed even well below
the critical temperature.
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Figure 1: (a) lllustration of the scanning quantum
microscope used to probe the local magnetic
response. (b) Optical image (c) Magnetic field
mapping of 5.5 nm thick NbSe?2 flake (d) High-
resolution scan of a single vortex in NbSe?2.
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Figure 2: (a, b) Magnetic field mapping and
corresponding autocorrelation of a thin-layer
(5.5 nm) NbSe2 on oxide substrate and
encapsulated with hBN, (c, d) thick-layer
(12nm) NbSe2 sample doubly encapsulated
with hBN.
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