F2RESH
2005 4£ 10 A

ANCINESIE O S

J. Infrared Millim. Waves

Vol. 24, No.5
October , 2005

XEHS 1001 -9014(2005)05 - 0324 - 04

In,, Ga, ; As-GaAs EE N HEME LAY 1.3pm
InAs/GaAs BHLAEF 5

FEA, B OR, BRE, FENT, s
(L JERTo A% Kot FHARERE S5 100022,
2. IR BE BARBFAAT F B R R T A E LR 100083)

REAARALEMETFHEHENXBEARZEART TE20m In,Gay As fux MLGaAs WH A & B L &
€t InAs/GaAs SH LB FENEABMETHE. XA In ,CayAs 5HE CGaAs EAWNHENFE, B TH
ST REAEEREETFATEANLIXIC cm T EEH WA 43.8x10°em . FH AL R LA THREET
AP nW4an FEFANER LGN RHEBEFELLEOY. st T x=10 ML R B THEA L £ 3
1350 nm.

% @ H:InAs/GaAs BEF A, B NN EHE  LE X EFHEHE

hE %5 :0482.3 X EkARIRAD A
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Abstract ; Optical properties and surface structures of InAs/GaAs self-assembled quantum dots (QDs) grown on 2 nm In, ,
Ga, 3 As and x ML GaAs combined strain-buffer layer were investigated systematically by photoluminescence (PL) and a-
tomic force microscopy ( AFM). The QD density increased from ~1.7 x 10° cm ™ to ~3.8 x 10° ecm ~? due to the decrea-
sing of the lattice mismatch. The combined layer was of benefit to increasing In incorporated into dots and the average
height-to-width ratios, which resulted in the red-shift of the emission peaks. For the sample of x = 10 ML, the ground state

transition is shifted to 1350 nm at room temperature.
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Fig.1 2.0x2.0 pm® AFM images of InAs QDs grown on 2nm In, ,Ga,  As and x ML GaAs com-
bined strain-buffer layers. The thickness of GaAs is x = (a) 0, (b) 5, (¢) 10 and (d) 15 ML,
respectively.
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Fig. 2 Density D and height-to-width ratio r of InAs QDs as
a function of the thickness of GaAs
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Fig.4 The integrated intensity of PL emission for the
ground state of InAs QD samples (x =0 and 10 ML) as
a function of the temperature
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