
Bottom-Up Approach 

• Scattering of an atom 

 

• Scattering of a plane of atoms 

 

• Scattering by a slab 

 

• Scattering of a thin film 
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Coordinate system and numbering of layers 

Definition of a slab 
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Incoming light 



Definitions 

Scattered wave in 3 dimensions: 𝑘𝑜𝑢𝑡 = 𝑘𝑖𝑛 + 𝑔  

𝑔 = ℎ ∙ 𝑏1 + 𝑘 ∙ 𝑏2 + 𝑙 ∙  𝑏3 

The vectors b are the reciprocal lattice vectors 

Momentum transfer:  𝑞 = 𝑘𝑖𝑛 − 𝑘𝑜𝑢𝑡 

Reciprocal lattice vector: 

Plane wave:  𝐸 = 𝐸0𝜀 ∙ 𝑒
𝑖𝑘𝑟 −𝑖𝜔𝑡 

Scattered wave for 2 dimensional lattice  : 

(common definition) 

(program definition) 

𝑘𝑜𝑢𝑡 =

𝑘𝑖𝑛𝑥 + 𝑔𝑥
𝑘𝑖𝑛𝑦 + 𝑔𝑦

± 𝑘0
2 − 𝑘𝑖𝑛𝑥 + 𝑔𝑥

2 − 𝑘𝑖𝑛𝑦 + 𝑔𝑦
2

 

Bragg Condition: 𝑞 = −𝑔  

Structure factor:  𝑓𝑖
𝑖

𝑒𝑖𝑞𝑟 𝑖 


