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Structural modification of InAs quantum-dot layers by Sb-irradiated thermal annealing
ERBEXF EREBETFER "REAHFEE, RIMEE, RARNF, WAE—
Univ. of Electro-Communications °A. Makaino, S. Oikawa, K. Sakamoto, K. Yamaguchi
E-mail : makaino@crystal.ee.uec.ac.jp

DT GaAs FEM E~D InAs &1 Fv MQD)D H EJERIZEW T, QD A X3 H SR =
ATzt —72 InAs QD AEiE I, As B T OBLEIC W THIRIIZE TH DL Z L AR LT2[1]. £
72, Sh FRHS GaAs JB DO EHE InAs QDs (28T, As IR T OBVLEE CIIs% QD Mo =7 L
YV ARFAELLT K RDD, Sh IR N TORLITIZaT Ly ARMilansd 2 &% A
HL72[2]. & lElE. GaAs(001) -~ InAs QD @ H BB, Sb BBE 24772\, Z D% EILE %
i L. InAs QD J& DIEEZEALIZ OV TR =D THET 5,

EBX MBE (2 XY, GaAs(001)FEM E~0 GaAs /N 7 7 B O E %, 500°C T InAs QD (2.6 ML)
R L, 460°C T 4 3f#l D Sb B 21T o7, D%, As BE T T 500C~F IR L, 5 5 HDE
RLER A B U7-, PLARENCIE, BVLFLE . 460°CI2TC GaAs JE (60 nm)DIEDIALLE #1T > 72,
AR - EE Fig.l 2l InAsQD k&, As FREEVILER ()5 & O Sh FRETEMLER (b) % i L 7= &
D AFM B % ZNZ1rd, As FBEIZHERT Sh O H O TiX, QD #131.6 X 10%cm2 16
5.8 x 10°cm2 (2K F L, [1-10]15 IR0 O S I 2 (b L, QD O m &1E Sh o b o
135K 40 WX T L7z, FEIEZEILD A 1 = XL OFEMILE T2 52> TIXZRW A3, InAs KD InSb 1t
[Z& D[ 500°CTOEMELHIZ InSb 2873 L, &2 L Lo REME S Z R b D, Fig212i%, Sb
FRETEVILERFS 1 OY As IR ELER D InAs QDs @D PL A% M v & ZN R, As BREEMLELD
HD1F 1163 nm (T PL B — 27 8Bl 553, Sh FIHBVLEE T, PL B'— 7 K13 995 nm £ T7 /v
—37 b L, PL PENEITHR 2 f5IZIER 572, ZAUE Sh FREBVLERLIZ L% QD mE DR FIzk %
LOEEZ LN, £72 PLEDEEOK FIX QD BEDK T LIZIERIST D2 LNl

£330k [1] T. Kaizu et al., J. Cryst. Growth 301-302, 248 (2007). 15 K
[2] N. Kakuda et al., Jpn. J. Appl. Phys.49, 095602 (2010). [ LD (635 nm, 100 mW) ]
InGaAs P.D

- As irradiation— 4

PL Intensity[arb.units]

:Sb irradiation

800 900 1000 1100 1200
wavelength[nm]

Fig.2. PL spectra (15 K) of InAs QDs. (As
irradiation (green) and Sb irradiation (red) at
460°C for 4 min).

Fig.1. AFM images of InAs QDs after thermal
annealing at 500°C for 5 min. (As irradiation (a) and
Sh irradiation (b) at 460°C for 4 min)
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