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Figure S1: Powder X-ray diffraction (XRD) patterns of (a) polydiacetylene (PDA) nanofibers (NFs), (b) PDA nanocrystals (NCs), (c) simulated data, and (d) PDA bulk crystal. The inset shows the photograph and crystal morphology of PDA bulk crystal.
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Figure S2: Experimental set-up of pump-probe spectroscopy.
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Figure S3: (a) transient transmission spectra of PVA composites thin films for PDA NCs (blue solid line) at E = 2.27  108 V m–1 and PDA NFs (red solid line) at E = 1.88  108 V m–1, and (b) transient reflection spectrum of PDA bulk crystal at E = 1.74  108 V m–1. Both were measured with the pump-probe method.
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Figure S4: Wavelength dispersions of complex refractive index, n*, for PVA composites thin films by measurement with spectroscopic ellipsometry: (a) PDA NCs, (b) PDA NFs, and (c) PDA bulk crystal. n is real part of n* and refractive index, whereas k is imaginary part of n* and extinction coefficient. “Ordinary” and “Extra-ordinary” are the components of in-plane and out-of-plane directions in both n and k parameters to quartz substrate, respectively. The thicknesses of PVA composites thin films are estimated to be 184 nm for PDA NCs and 63 nm for PDA NFs, respectively.
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[bookmark: _GoBack]Figure S5: Exponential decay curve of maximum variations of transient transmission spectrum, T/T, for PDA NFs. The measurement has been performed at 647 nm in wavelength at the excitonic absorption peak of PDA NFs. The excitonic relaxation time is calculated to be 0.65 ps.
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