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Real space-time observation of electron-phonon coupling in lead halide
perovskites by ultrafast nanoscopy

Nishida, Jun
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To understand spatio-temporal dynamics of carriers and excitons underlying
the heterogeneous optoelectronic response in lead halide perovskites, we developed highly sensitive
ultrafast infrared nanoimaging based on infrared scattering scanning near-field optical microscopy,
which is sensitive to local densities of carriers and excitons. We applied this method to various
low-dimensional materials, demonstrating the high sensitivity where the pump-induced change in the
near-field scattering as small as 0.01% was detected. We employed this technique to study exfoliated

crystals of two-dimensional perovskites and observed localized infrared pump-probe signals with the
spatial resolution of ~50 nm and the temporal resolution of ~150 fs.
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Probing local carrier and exciton dynamics in spatially confined nanomaterials with infrared nano-spectroscopy
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