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Correlation between structural properties and nonradiative recombination 
behaviors of threading dislocations in freestanding GaN substrates grown by 
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SUPPLEMENTARY FIGURE/VIDEO CAPTIONS

Fig. S1 TEM images of (a) BF, (b) g/3g WBDF with g=0002, and (c) g/3g WBDF with g=  112̅0
as observed from an area under a dent. The results confirm that the dents are not related 
to dislocations.
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Fig. S2 An example showing the image processing for the fitting of the dark spots. (a) The 
original image of the panchromatic CL mapping containing more than 100 dark spots, 
(b) location of the dark spots using the “Find Maxima” function in the ImageJ software. 
The coordinates (x,y) of each dark spot are automatically recorded. (c) Automatically 
crop the dark spot areas to images of 80×80 pixels centered at the above coordinates, 
and (d) images after fitting. The red frames in (c) and (d) indicate areas containing 
dislocations that are spatially close. These areas can be easily excluded from the analysis 
as they have much greater Ld in the fitting results.
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Fig. S3 An example of automatically obtaining the pit sizes and coordinates from an optical 
image. The area of the etch pits is distinguished using the “Analyze Particle” function in 
the ImageJ software with a properly set contrast threshold. Manual counting confirms 
that the errors are smaller than 1%.
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Video Clip 3D visualization of the dislocations shown in Fig. 18.


