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have been studied. The degradation mechanism and annealing effects were discussed by Mulassis
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simulation and GaAs energy bandgap model. The results show that the GaAsN/GaAs quantum well

PL intensity significantly decreased with the increase of electron does. The PL intensity of the

GaAsN GaAs quantum well decayed to 85% and 29% of the initial value after electron irradiation
with doses of 1 x 10" e/em” and 1 x 10" e/em”, respectively. The PL intensity of GaAsN/GaAs

quantum well returned to original value after annealing at 650 “C for 5 min, and the bandgap of the

material remained unchanged. The PL intensity of GaAsN/GaAs samples decreased as the annealing

temperature increased after annealed at 750 °C and 850 °C for 5 min, and the bandgap blue shifted

about 4 nm due to the diffusion of N atoms from GaAsN quantum well to GaAs barrier layer. The in-

crease of annealing temperature did not cause additional blue shifts of the band gap. This was due to

the further increase in temperature, which caused new N—As defects, suppressed N-atom diffusion,

and degraded the optical properties of GaAsN/GaAs quantum well.

Key words: dilute nitride; photoluminescence; electron irradiation; GaAsN; annealed
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Fig. 1 (a) Structure of GaAsN/GaAs quantum well. (b)

Measured (upper) and simulated ( lower) HR-XRD

(002) rocking curve of GaAsN/GaAs quantum well.
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Tab. 1 Change of actual temperature in fast sintering furnace

with time in GaAsN/GaAs sample at 650, 750,

850 C
X SEPRIREE 1/ SEBRIEE 2/ SEBRIREE 3/
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C C C
30 283 384 455
60 621 744 836
90 651 753 852
130 678 763 864
170 691 784 877
210 681 775 873
250 678 770 868
290 670 760 850
330 663 755 849
370 656 758 844
400 470 510 550
430 380 405 443
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Fig.2 LT-PL(T =10 K) spectra of GaAsN/GaAs quantum

well after electron irradiation with the doses of 1 x

10" e/cm” and 1 x 10" e/cm?
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Condition PL peak position/nm PL peak shift/nm Normalized PL intensity FWHM/meV
As grown 899 0 1 21
1E15 irr 900 +1 0.85 20
1E16 irr 899 0 0.29 20
1E15 irr +650 C ann 900 +1 1.02 21
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