
Week 3

• Bragg reflection
• Laue conditions
• Bonding in crystals
• Phonons



Diffraction of x-rays
Bragg’s law (1913)
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n-th order reflection 
from the (h,k,l)  plane



Laue condition
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Comparison of Bragg and Laue conditions
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Bonding in crystals

• Van der Waals bonding (inert gases)
• Ionic bonding (NaCl)
• Covalent bonding (Diamond)
• Hydrogen bonding (H positive)
• Mixed (graphite)



Crystal dynamics, phonons (Ch 2)

• Quantum vibrations ,T=0
• Temperature vibrations T>0



Sound waves

v kω =

Three types of sound waves: one longitudinal + 
two transverse 



Velocity
( ) displacement.
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Velocity, Hook’s and Newton’s laws
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