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Scattering amplitude

Scattering amplitude (κ = k i − ko)

A(κ) =

∫
ρ(r)e iκrdV

Periodic system

ρ(r) =
∑
Rn

p∑
j=1

ρj (r − Rn − r j )

So,

A(κ) =

∫ ∑
Rn

p∑
j=1

ρj (r − Rn − r j )e
iκrdV

A(κ) =

∫ ∑
Rn

p∑
j=1

ρj (r
′)e iκ(r′+Rn+r j )dV ′
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Scattering amplitude

Uniform atom

A(κ) =

[∫
ρ(r ′)e iκr

′
dV ′

] p∑
j=1

e iκr j

∑
Rn

e iκRn


Atomic scattering factor

f (κ) =

∫
ρ(r ′)e iκr

′
dV ′

Structure factor

fs(κ) =

p∑
j=1

e iκr j

κ = qibi Rn = niai κRn = 2π(qini )

∑
Rn

e iκRn =

∑
n1

e2πiq1n1

∑
n2

e2πiq2n2

∑
n3

e2πiq3n3
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Scattering amplitude

N∑
n=0

e2πiqn =
e2πiqN − 1

e2πiq − 1
=

eπiqN

eπiq

sin(πNq)

sin(πq)

What matters

f (q) =
sin(πNq)

sin(πq)

if q = l
N

numerator 0
if q = m the denominator is also 0
leads

sin(πNm)

sin(πm)
= N

So,
κ = Ghkl
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Methods

Bragg law

2|k| sin(Θ) = |Ghkl | =
2πm

dhkl

2

λ
sin(Θ) =

m

dhkl
“Reflection“
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Methods

Ewald sphere

Diffractometer
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Methods

Powder diffraction (Debye Scherrer)
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Methods

Laue method (continuous radiation)

wolfram
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Methods

Line profile analysis
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