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Photoluminescence from I soelectronic Trapsin Dilute Nitride Semiconductor Alloys

Hiroyuki YAGUCHI and Takashi AOKI

We have studied the photoluminescence from isoelectonic traps in dilute GaAsN aloys. A number of sharp
luminescence peaks due to nitrogen pairs and their phonon replicas were observed. The energy differences between the
luminescence peaks and phonon replicas were 36 meV, which isin agreement with the energy of the longitudinal optica
phonon at theT" point . This indicates that the formation of isoelectronic traps is largely affected by the conduction band
state at the T' point in dilute GaAsN adloys. We have also investigated the temperature dependence of the
photoluminescence related to isoelectronic traps. The energy shift of the luminescence peaks with increasing temperature
isfound to be amost the same as that of Ey gap of GaAs, also showing that the conduction band state at the I' point
significantly contributes to the formation of isoelectronic trapsin dilute GaAsN aloys.

Keywords: isoelectronic trap, dilute nitride semiconductor alloy, photoluminescence, GaAsN

GaP

)

GaP

GaP GaAs

GaAsN

Department of Electrica and Electronic Systems,

Faculty of Engineering, Saitama University, 2.

255 Shimo-Okubo, Sekura-ku, Saitama, Saitama, 338-8570,

Japan GaAsN

(FRESZAT B SRR 185 4H 7TH)

131



FRAR 2 IR EAL AW BRSO T AV T /b n=y 77y I X DRI B T 2058 132

3

(PL)
He-Ne (A =632.8nm)
K 70K
3.
0.099% GaAsN 42 K
Fg. 1
"NN
NN— | ©
10°F E NN,
65 NN E
() L ]
5 4 ]
£
= 1048; E
R%} 6f ]
E O NNgL GaAs)
E k
o 2k : J
3| 36.2meV i
10 e .%me E
f: | 3§1mev | | ]
1.35 1.40 1.45 1.50
Photon energy[eV]
Fig. 1 Micro photoluminescence spectrum of
GaAs;. N, (x=0.099%).
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