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1) Actual Band Structures 

From Yu and Cardona, Fundamentals of Semiconductors, 1 st edition (Springer, New York, 1996). 
 

 
 
2) Empty Lattice Approximation (also from Yu and Cardona) 
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3) Empty Lattice Approximation 

From Wikipedia, https://en.wikipedia.org/wiki/Empty_lattice_approximation 
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4) Calculating the Empty Lattice Approximation – Example, Simple Cubic, [100] direction 
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  Where 𝑘ሬ⃗  is in the first B.Z and �⃗� is any reciprocal lattice vector. 

 
(1) 𝑘ሬ⃗  is in the ሾ100ሿ direction for this problem → 𝑘ሬ⃗ ൌ ሺ𝑘, 0,0ሻ 
 
(2) Simple Cubic Lattice 
 
              → �⃗� ൌ ℎ𝑏ሬ⃗ ଵ  𝑘𝑏ሬ⃗ ଶ  ℓ𝑏ሬ⃗ ଷ      ሺℎ, 𝑘, ℓሻ ∈ ℤ       ሺthis 𝑘 is not the wavevector!ሻ 
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Define x to go from 0 to 1 first BZ in the [100] direction, 
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Define a reference energy, 𝐸ref ൌ 𝐸ሺ𝑥 ൌ 1, ሺℎ, 𝑘, ℓሻ ൌ 0ሻ ൌ
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y axis = 
ா

ாref
ൌ ሺ𝑥  2ℎሻଶ  4𝑘ଶ  4ℓଶ 

 

Plots for variations combinations of (h,k,l) up to 
ா

ாref
ൌ 7  

 
(picking the h,k,l numbers for the plots can be challenging. I did it with trial and error, and by 
thinking about the equation. For example, the plots with (011), (011), (011), and (011) will all be 
the same.) 
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