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Macroscopic ELASTICITY THEORY for the atomic site positions
s,p,d and s* orbital with SPIN-ORBIT coupling and FIRST-NEIGHBOR

interaction. 
Self and hopping energies reproduce BULK Si and Ge band structure. 
VIRTUAL CRYSTAL APPROXIMATION for SiGe alloys.  
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AB

Decimation-renormalization method
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Decimation-renormalization method
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Band edges profiles for Si Ge /Si Ge heterointerfaces1-y 1-xy x
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Valence intersubband transitions in SiGe QW
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Conduction intersubband absorption at normal incidence  

GermaniumSilicon

0, ≠yzxz mm0, =yzxz mm

M. Virgilio and G. Grosso, Nanotechnology, 18, 075402 (2007);
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Valley splitting oscillations

GermaniumSilicon
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Valley splitting oscillations

GermaniumSilicon
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Valley splitting oscillations

GermaniumSilicon
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Selection rules

Silicon and Germanium Germanium
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Silicon intersubband absorption
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Silicon intersubband absorption



Ninth International Conference on Intersubband Transitions in Quantum Wells 

Germanium intersubband absorption
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Germanium intersubband absorption

Optical measurement
of valley splitting
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Germanium intersubband absorption
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Germanium 
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Conclusions 

Electronic states and optical properties
(intraband+intersubband) of  SiGe QWs with tight-
binding Hamiltonian 

Valley splitting in SiGe QW structures

Signatures of  intervalley splitting in the 
intersubband absorption spectrum 

Optical measurement of  valley splitting   
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Selection rules with electric field 

E (1)
0
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Method (III): dipole operator in the tight-binding model   
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TB for interband transitions in SiGe QW
Si Ge

0.850.15

Ge
Si Ge

0.90.1 substrate
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interband transitions in SiGe QW

QCSE
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Dipole operator in the tight-binding model   
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Conduction intersubband absorption at normal incidence  

Bound to continuum transitions

GermaniumSilicon
0, ≠yzxz mm0, =yzxz mm


