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大綱:
Part I:   半導體奈米結構成長---------

分子束磊晶(MBE, molecular beam epitaxy)
半導體奈米結構形貌研究---AFM

Part II:  半導體奈米結構光電特性---Photoluminescence
Part III: 半磁性半導體奈米結構之自旋磁光特性
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 Our work
 Bimberg et. al (x1.5)
 Furdyna et. al (x2.5)
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Peak position vs. CdSe coverage :



The top-view AFM image of the ZnTe QDs with coverage of 3.0 MLs.
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Photoluminescence spectra of the ZnTe QDs with coverage of 2.5, 3.0, 
3.5, and 4.0 MLs. 
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Dot size distribution: number of QDs NQD versus base diameter D and height h0
in Ǻ measured by AFM. There are 5187 dots in an area of 3x3 μm2. 
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Histogram of number Nh versus h0. Nh is a sum of the number of dots 
over all possible D’s with the same height h0.
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collaborator: Dr. Johnson Lee (theoretical calculations)
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N is the matrix dimension.
For  N≧900, Ee and Eh converge.
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Eop = -3.7751q + 2592.9

solved a 900x900 matrix for the sub-band energies 
as a function of q

For Q=1.1, Eop=2185 meV

ΔEc =qΔEg (0.420eV)=315meV  ΔEv =(1+q)Eg =735 meV
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Solid curve: AFM measurement NQD
Dots: theoretical calculations
C is an arbitrary constant.
O is the overlap integral.
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Temperature dependent PL
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(C) 3.5 MLs

Signature of carrier transfer between smaller dot - wetting 
layer - larger dot. Initial blue shift at low T, then a fast red 
shift. The red-shift is about 0.5 meV/K for QD and is much 
larger than that of ZnTe epilayer of roughly 0.35 meV/K.
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(a) 2.5 MLs

Solid curve is obtained by the fit:
Γ( T ) = Γ0 + Γa T + ΓLO / [exp(ħωLO / kT ) - 1] + Γi exp(-<Eb> / kT ) 
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The energy difference (ΔE) and activation energy (Ea) were plotted 
versus the ZnTe coverage. A bended band structure was schematically 
drawn in the insert.
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