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Abstract: The size variation of suspended gallium nitride (GaN) microdisks can change the resonant optical path
of whispering-gallery modes (WGMs) and further influence their spectral response through stress-related modulation
of the effective bandgap. In this work, suspended GaN whispering-gallery microdisk cavities with diameters of 5

pm, 10 pwm, and 15 pm were investigated by room-temperature optically pumped luminescence measurements,
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spectral mode assignment, spatial optical-field simulation, and finite-element stress analysis. The influence of micro-

disk diameter on WGM evolution and stress-related spectral shift was analyzed. The results show that, as the micro-

disk diameter increases, the number of spectral modes increases, the mode spacing decreases, and the full width at

half maximum (FWHM) of the spectral peaks becomes smaller. The experimentally observed peak positions agree

well with the theoretically calculated WGM mode positions. Simulated optical-field distributions show that the optical

field is mainly confined near the microdisk edge and exhibits a periodic azimuthal distribution. Finite-element results

and normalized spectra indicate that the deformation and stress level of the suspended structure increase with increas-

ing microdisk diameter, while the center wavelength of the main emission peak shows an overall redshift. These re-

sults suggest a correspondence between size-dependent stress variation and emission peak shift. This work provides a

reference for spectral peak identification, size design, and spectral calibration of suspended GaN microdisks in opti-

cal sensing applications.

Keywords: suspended GaN microdisk; whispering-gallery microcavity; optically pumped luminescence; WGM

mode; stress response
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Fig.1 Fabrication process and morphology characterization of suspended GaN microdisk array samples. (a) Schematic fabrica-

tion process of suspended GaN microdisk array samples. (b) SEM images of suspended GaN microdisks with different di-

ameter
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Fig.2 Photoluminescence spectra of suspended GaN micro-
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