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Interferometric quantitative phase microscopy (iQPM) is a promising
technique for nanometrology by offering high measurement accuracy. I
will first introduce recent advances in iQPM and their applications in the
characterization of micro- and nano-structures. Then, I will present our
results on pushing the phase sensitivity limit of iQPM to ~2 picometers in
optical path delay, which laid the foundation for developing quantitative
phase profilometry that can precisely map the thickness maps of
single-layer 2D materials. After that, I will show our latest work on pushing
the measurement accuracy limit of iQPM to the femtometer-level by
utilizing a novel phase amplification mechanism, thus bypassing the
conventional phase noise limits. We mapped the interlayer spacing
difference between bilayer graphene samples with different twisting
configurations, which cannot be probed in situ by existing techniques.
With such unprecedented accuracy, iQPM is expected to expedite
wafer-scale atomic fabrication as well as probing subatomic phenomena
in quantum materials.
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