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For finite scattered amplitude both factors must be non zero


  

€ 

exp iΔk.Ri( )
Ri
∑ ≠ 0 ⇒ Δk.Ri = 2nπ , Δk = ha∗ + kb∗ + c∗

  

€ 

A∝ f j exp iΔk.r j( )
rj
∑ ∝ f j exp i ha

∗ + kb∗ + c∗( ).r j( )
rj
∑

€ 

A = n r( )exp −iΔk.r( )d3r
blob
∫

The integral can be broken down to a sum of integrals for each atom


€ 

A = n r( )exp −iΔk. r + ra( )( )d3r
atom a( )
∫

ra
∑

= n r( )exp −iΔk. r +Ri + r j( )( )d3r
atom j( )
∫

rj
∑

Ri
∑

= exp −iΔk.Ri( )
Ri
∑ exp −iΔk.r j( ) n r( )exp −iΔk.r( )d3r

atom j( )
∫

rj
∑

= exp −iΔk.Ri( )
Ri
∑ f j exp −iΔk.r j( )

rj
∑

Rj – lattice vector 
(position of cell i)

rj – position of atom 
j within cell I

r – position within 
electron cloud of 
atom j of cell i



