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Supplementary Figure 1. FFT result measured at 860—875 nm.
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Supplementary Figure 2. (a) X-ray diffraction spectrum and (b) SEM image of the polycrystalline



MAPDI3 film. No contribution from Pbl;is at 20=12.64° was observed.
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Supplementary Figure 3. Diagram of femtosecond pump-probe spectroscopy apparatus. BS:
Beam splitter, SHG: Second-harmonic generation, NOPA: Non-collinear optical parametric

amplifier, LPF: Long-pass filter, and WP: A/2 wave plate.
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Supplementary Figure 4. (a) Cross-correlation spectrum between pump and probe pulses and (b)

temporal profile measured at 850 nm fit to 44 fs FWHM Gaussian function.



CAM-B3LYP HSE

Supplementary Figure 5. Optimized polaron structure by using CAM-B3LYP and HSE hybrid
potentials. The arrows indicate the magnitude and direction the atoms travel when the polaron

forms.
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Supplementary Figure 6. Calculated Raman-active modes at similar frequency (=25 cm™). The
yellow dashed line indicates the unit cell dimension. The Pblg* motion at (b) 25.6 cm™ only shows
the octahedral Pb-centered motion giving symmetric motion, while the others include the motion

of Pb.



