
Diffraction

Objectives:
• Understand the physical basis for constructive and destructive 

interference when radiation passes through a grating (Bragg 
diffraction) and know the corresponding equation (Bragg equation).

• Understand the mathematical construction used to represent diffraction 
conditions (Laue equations and Laue cones).

From Last Time:
• Draw a stereographic projection representing the point group 3 (only 

3-fold rotation).
• Now, add a two-fold rotational axis perpendicularto that original 

three-fold axis.  Are any other axes/planes of symmetry imposed?



Diffraction: from 
crystal to 
structure



Bragg Diffraction



Single-Slit Diffraction



Single-Slit Diffraction



Seeing Double













These angles n are given by the Laue equations, the one dimensional version 
being:

Introducing the 
Laue Equations

Incident radiation is scattered elastically,
Such that the wavelength remains unchanged 
and the radiation is scattered in all directions.

While all angles n are possible, only some
(one for each n1) will give constructive 
interference and thus an observable reflection.



Laue Cones



The n1, n2 values (here 2 and 3, respectively) will, in three dimensions, be the Miller indices.

Laue Cones
In Two Dimensions



If n is an overtone of the primary scattering (interplanar
spacing of d/n) then n drops out of the equation. 

Bragg Diffraction



The optical diffraction of monochromatic, coherent (laser) light from a 1 or 2 
dimensional grating (Fraunhofer diffraction) is directly analogous to X-ray diffraction 
by crystals (Laue or Bragg diffraction). [Note that this is the same as the previous 
Laue equations, with � (incident) = 90°,  � (scattered) = 90°-� .]
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