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In this work, we report on the systematic investigation of the optical polarization anisotropy in AlN/Al0.65Ga0.35N single quantum wells (QWs) grown on c-plane sapphire substrates using low temperature deep ultraviolet photoluminescence (PL) emission spectroscopy. We demonstrate that the polarization of the light in these QWs can be switched from transverse magnetic (TM) to transverse electric (TE) by decreasing well width (Lw), which means that the TE polarization of the emission can be achieved at wavelengths as short as 220 nm. It is found that the predominant polarization switched from E [image: image3.png]


 c to E [image: image5.png]


 c at Lw ~ 2 nm. The emissions from QWs thicker than 2 nm show E [image: image7.png]


 c polarization, whereas that of QWs thinner than 2 nm show E [image: image9.png]


 c polarization. This indicated that the topmost valence band changed from split-off-hole band to heavy-hole band with decreasing well width. The degree of polarization decreases with increasing well width. Furthermore, the emission intensity with polarization of E [image: image11.png]


 c decreases with increasing well width, meanwhile, the emission intensity with polarization of E [image: image13.png]


 c increases with increasing well width. These findings will serve as a guideline for designing optimal deep UV light emitter structures. 
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