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Abstract

N-type zinc selenide (ZnSe) single crystals with a few number of twins and a resistivity less than 1Qcm

have been grown by the vertical gradient freeze method using the pyrolytic boron nitride crucible

capsulated in the molybdenum one. Photoluminescence(PL) spectra at 4.2K show an intense free-exciton

line, Cu-green and Cu-red or SA emission. The effects of the irradiation of radical species generated from

microwave-excited nitrogen plasma have been extensively studied. Capabilities of the nitrogen doping

and the effect of ZnSe surface ecthing are discussed for the first time.
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Fig.1. Cross-section of the vertical gradient freeze

furnace
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Fig.2. Cross section of the p-BN crucible which
charged the ZnSe source material and seed
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Fig.3. Scheme of the nitrogen plasma irradiation

apparatus
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Fig.4. Etched pattern image of the ZnSe wafer
grown by Mo capusulated VGF method
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Fig.5h. Photoluminescence spectra measured at 4.2K of the as-grown ZnSe crystal: (a) whole

spectrum and (b) excitonic spectrum
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Fig.6. Photoluminescence spectra at 4.2K of the ZnSe exposed by the nitrogen plasma for 20min.

at 330°C, sample holder:copper (a) whole spectrum and (b) excitonic spectrum
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Fig.7. Photoluminescence spectra at 4.2Kof the ZnSe annealed at 330°C for 20min.,

sample holder: copper (a) whole spectrum and (b) excitonic spectrum
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Fig.8. Photoluminescence spectra at 4.2K of the ZnSe exposed by the nitrogen plasma for 20min.

at 330°C, sample holder:high purity carbon (a) whole spectrum and (b) excitonic spectrum
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Fig.9. Photoluminescence spectra at 4.2K of the ZnSe exposed by the nitrogen plasma for 20min.

at room-temperature, sample holder:high purity carbon (a) whole spectrum and (b) excitonic spectrum
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