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Abstract: Quantum sensing leverages the unique properties of quantum systems to push the boundaries of
measurement sensitivity and spatial resolution in condensed matter experiments. This talk will cover two different
scanning probe techniques, where the use of unique quantum mechanical properties of electrons in materials, have
been harnessed as scanning probes. First, | will talk about a novel form of spectroscopy in the scanning tunneling
microscope (STM) environment, using fabricated nanowires of a topological material instead of metallic STM tips.
We have exploited the spin-momentum locking of Dirac fermions in the nanowire to prepare a non-invasive, spin
sensitive probe that can image atomic scale antiferromagnetism. The second half of my talk will explore the exciting
field of quantum sensing using nitrogen vacancy (NV) defects in diamond. These defects harbor a stable spin qubit
across a large range of temperatures and can be manipulated using microwaves and read-out optically. NV centers
can be integrated into the apex of a scanning probe to map out static and dynamic magnetism locally. |1 will discuss
about this experimental platform in detail, including some recent measurements on different device platforms. This
technique allows unprecedented insight into mesoscale and nanoscale phenomena in condensed matter physics and
material science.
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