Supplementary Materials
I. Plots of physical fields inside droplets
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Supplementary figure S1. Raw images of FL fluorescence signal at different wall temperatures in 20 ms after impingement. The colormap represents the value of FL fluorescence signal FFL. The inset bar represents the length scale of 1 mm.  the colormap ranging from 0 to 2500 for this case.
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Supplementary figure S2. Raw images of SR fluorescence signal at different wall temperatures in 20 ms after impingement. The colormap represents the value of SR fluorescence signal FSR. The inset bar represents the length scale of 1 mm.
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Supplementary figure S3. Internal velocity fields and vorticity fields at different wall temperatures in 20 ms after impingement. The colormap represents the value of vorticity . The inset bar represents the length scale of 1 mm. A unit vector of 1 m/s is given. Measurement results of droplets with a compressed shape in the spreading stage are not used for analysis.
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Supplementary figure S4. Internal temperature fields at different wall temperatures in 20 ms after impingement. The colormap represents the value of temperature T. The inset bar represents the length scale of 1 mm. Measurement results of droplets with a compressed shape in the spreading stage are not used for analysis.
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