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Understanding superconductivity in inhomogeneous systems at the nanoscale has
been attracting wide research interest, with key questions related to novel orders
appearing e.g. in vortices! and magnetic nanostructures.>® Scanning tunneling
microscopy/spectroscopy (STM/STS) allows studying these effects at the scale of an
individual quantum object. However, developing the full potential of STM for a wide
range of superconducting systems requires achieving temperatures in the deep sub-
kelvin range. To this end, we have recently developed a scanning probe microscopy
experiment, operating in the 10° mbar pressure range, inside a tabletop dilution
refrigerator working below 100 mK, offering lateral access. The setup is coupled in-
situ to an ultra-high vacuum surface preparation chamber, allowing for the deposition
of molecules and metallic thin films at sample temperatures ranging from 50 to
1450 K, as well as ion bombardment. Based on first experiments on a
superconducting Pb(111) crystal, we demonstrate the instrument’s topographic and
spectroscopic resolution capabilities. The instrument further allows for AFM operation
(Qplus sensor), in situ coupled transport experiments, as well as driving the tunnel
junction using microwaves.
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