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Abstract

The studies of this project include the
growths of (1) low nitrogen content InAsN
quantum well and (2) InGaAs quantum dot.
For the growth of InAsSN SQW on InP
substrates, GSMBE using RF plasma
nitrogen source was used. X ray diffraction
shows that QW strain can be reduced by
introducing nitrogen dightly, smoother
hetrojunctions were also observed. However,

crysta structures of samples with larger
nitrogen contents become worse due to more
serious local strain. The PL emission peak
energy decreases with increasing nitrogen
contents. The maximum nitrogen mole
fraction in this study is 5.9 %, aong with a
10K PL peak position a ~2.6 nmm in
wavelength. To the best of our knowledge,
this is the longest emission wavelength of
the inter-band transition grown on InP
substrates to date. For InGaAs quantum dot,
migration enhanced technology was used.
The PL FWHM’ s of the InGaAs QD' s are
amost temperature independent.  Their
ground state FWHM' sare al below 30 mev,
and revea very good uniformity.
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No. of Number of Flow rate of N2 Growth Temperature As/In ratio Nitrogen

samples periods (sccm) () comnposition (%)
Cc821 10 0 400 2 0
C822 10 0.35 400 2 1.1
C823 10 0.70 400 2 3.5
C824 10 1.40 400 2 5.9
c827 4 0.43 430 2 2.2
C828 4 0.43 400 2 25
C829 4 0.43 370 2 2.7
C830 4 0.43 340 2 3.3
C831 4 0.43 400 1 2.8

state

8 ML PL
Temp ( K) Ground statelst excited st2antde exci t ed
E1(e VAPWHM( meVE2(eVFWHM( meV)E3(eV)I WHM( meV)
9 1.030 27 1.086 75 1.143 8 2
30 1.030 27 1.086 75 1.144 8 2
50 1.030 2 6 1.083 75 1.141 8 2
90 1.020 27 1.076 75 1.135 79
120 1.013 27 1.067 73 1.125 75
150 1.005 27 1.060 75 1.117 7 4
180 0.996 26 1.050 77
240 0.976 2 6 1.025 76
300 0. 955 2 4 0.998 76
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