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Si-Ge
SiGe PC – Ge pillars in Si matrix (crystalline)

PC unit cell has 216 atoms (24 Ge; 192 Si)

PC periodicity = aPC
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* , and ��( � ���� .  Dividing the equation by  %

yields our rotational wave equation:
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Four spinor Two spinor

Eigen values-Dispersion relations

Eigen vector solutions: plane wave solutions
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Lagrange equation

for fields

: : Hare not self-dual and represent different objects (“particle” and “antiparticle”)and



:� � :=B� A�> � N� B� A� O=9>PQR!O=9>P�? :�H � :H=B� A�> � N�H B� A� O=9>PQR!O=9>P�?

N� and N�H are two by one spinors

O�PQR!O�P�? O�PQR!O"P�? O"PQR!O�P�? O"PQR!O"P�?

N� A � +B�
A � +B�

A � +B�
A � +B�

� A � +B�
A � +B�

� A � +B�
A � +B�

N�H A � +B�
A � +B�

A � +B�
A � +B�

A � +B�
� A � +B�

A � +B�
� A � +B�

Table : Spinor part of solutions for the different plane wave forms.  

We note that the    STH are Hermitian conjugates of ST. 
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Hamiltonian density

Energy
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The quantities: _TH ,_̀TH , _T, and _̀T are 

creation and annihilation operators.
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Using spinor properties

Energy is positive
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Reformulate the fields
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Eigen values
Direction occupancy operators

g��g" anticommute
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Standing wave Traveling wave
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