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Phase transition and_spontaneous spatial coherence of low-dimensional condensed
excitons at sub-Kelvin temperatures
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We investigated excitonic phenomena in Cu20 thin film crystals

recrystallized in the small gap between paired MgO substrates under ultra-low temperatures (ULT). In
this exciton system, a potential to trap excitons two-dimensionally at the hetero-interface is
formed on account of two-dimensional (2D) interface-stresses and their relaxation along the
thickness direction, where such stresses are induced by a small lattice mismatch with the substrate.
These facts have been clarified from the structural analysis using synchrotron radiation and the
absorption and photoluminescence spectra measured at ULT. We also manufactured an optical cryostat
using a 3He refrigerator and measured optical spectra. As a result, it became clear that extreme
weak excitation conditions are necessary to suppress sample temperature rise, and new approaches
based on the data driven science are required for the precise data analyses for the optical spectra
measured under such extreme conditions.
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