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Periodic functions



http://serc.carleton.edu/research_education/geochemsheets/techniques/SXD.html
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|k| = |k'| for elastic scattering 



Netplanes

Bravais lattice points:

The Bravais lattice points lie on the netplanes.



Netplanes and Lattice Planes



Miller indices: Crystal planes

A plane with the intercepts 
1/h,1/k,1/l is the (h,k,l) plane.
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Weiss zone law



Bragg diffraction

 is the angle between and the hkl netplane.



Bragg diffraction

coprime



Powder diffraction 

Powder diffraction is performed on a powder of many small crystals. Ideally, 
every possible crystalline orientation is represented equally in a powdered 
sample. The relative intensities of the diffraction peaks indicate which crystal 
structures are present. 
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X-rays: Bragg diffraction
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http://rruff.geo.arizona.edu/AMS/all_minerals.php







Powder diffraction

Phase identification
Every crystal has a specific "fingerprint" given by the positions and intensities 
of the diffraction peaks. The composition of a multi-phase specimen can be 
determined by fitting its diffraction pattern to the diffraction patterns of pure 
crystals which can be looked up in a database.

International Centre for Diffraction Data www.icdd.com
550,000 reference materials 

Phase transitions, thermal expansion, piezoelectricity, piezomagnetism, bulk 
modulus, compliance tensor can be measured.



Electron diffraction in a TEM

The wavelength of the electrons is typically much smaller than the lattice 
spacing. The diffraction peaks in the plane perpendicular to k are 
observed.





LEED
Low Energy Electron Diffraction

Clean Pd (111) Pd (111) + 0.3 ML VOx

LEED is surface sensitive

100 V  k ~ 5 × 1010 m-1



LEED
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Neutron diffraction

Typically a nuclear reactor is used as the neutron source

There are different atomic form factors for neutrons than for   
x-rays. 

Determine the positions of H in biological samples.

Can for example distinguish between Fe and Co which have 
similar atomic form factors for x-rays.
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Forbidden reflections

Low Energy 
Electron Diffraction



Forbidden reflections



Atomic beams

Hydrogen and Helium are used for diffraction studies
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Low energies can be used for delicate samples.
Measure the surface like LEED.




