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Abstract The experiment of 1 MeV electron beam irradiating undoped Iny.»; Ga,.7s As/GaAs quantum well material
with electron dose of 1 X 10" /cm? is conducted. The experimental results indicate that, when quantum well material
irradiated, the defects occur as a result of energy transfer in the material which degrades the photoluminescence. As
for the irradiated quantum wells, the stress relaxation and atom intermixing coexist which result in the
photoluminescence peak first red-shifting and then blue-shifting, and their photoluminescence wavelengths are
determined by the coaction of strain relaxation and diffusion.
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Fig. 1 Schematic diagram of In, ,, Gao s As/GaAs quantum well sample
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Fig. 2 Schematic diagram of photoluminescence spectrum testing system
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Table 1 Variance of normalized PL integrated intensity and peak energy shift of quantum well samples with proton doses

Dose of 10 MeV proton /cm? 0 4,51 X101 4,51 X101
Normalized PL integrated intensity 1 0.734806 0.104508
Peak energy shift /MeV 0 —2.679800 1.341290
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Fig. 5 Variation of PL integrated intensity of InGaAs/GaAs quantum well samples with

excitation power density under different electron doses
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Fig. 6 Schematic diagram of high-energy particles entering into materials and inducing interstitial-vacancy
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Table 2 Variance of photoluminescence peak energy shift in quantum well samples with

I =Rm = 3)

electron dose under three excitation power intensities

Peak energy shift /MeV

2

Electron dose /em ™ ?

440 mW/cm? 590 mW/cm?® 704 mW/cm?®
0 0 0 0
5X 10" —1.34129 —1.34129 —2.6798
1x10" —1.34129 —2.67980 —2.6798
1x10" —1.34129 —2.67980 —2.6798
1X10' 0 —1.34129 0
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Fig. 8 Variation of central wavelength of photoluminescence peaks of InGaAs/GaAs quantum well samples with

electron dose under different excitation power intensities
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