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Figure S1. High magnification V-pits photos (a—d) of Si doped GaN taken by scanning electron mi-
croscope.

Figure S2. High magnification V-pits photos of (a) Si doped and (b) Mg doped GaN thin films taken
by scanning electron microscope.

Very large but low dense V-pits were found in GaN thin film on FSS, as seen in Figure
S3, which confirmed that the PSS improved the quality of the GaN thin films and reduce
the dislocate mismatch between the substrate and the active layers.
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Figure S3. The surface appearance of the GaN thin films on PSS and FSS.

Over 100 times enhancement of the photoluminescence was obtained in GaN thin
films on PSS than GaN thin films on flat sapphire substrate (FSS), as seen in Figure S4.
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Figure S4. Photoluminescence spectra measured in GaN on PSS (red line) and FSS (black line).
As the increasing energy of 266 nm nanosecond pumping laser, no lasing emission

but only broadband photoluminescence spectra were observed in the thin films on FSS
even at very high pumping laser energy, as seen in Fig. S5.
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Figure S5. Photoluminescence of the GaN thin film on FSS versus pumping energy.



