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CME 300 Properties of Materials 
 

Homework 4 October 12, 2011 
 

1)  The Scherrer equation can be obtained by taking the derivative of the Bragg Equation.  
Perform this derivative.   Begin by multiplying λ and d by an integer m such that md = t, the 
Scherrer Size.  Differentiate keeping in mind that mλ is a constant.  The smallest increment in t is 
d, so “dt” is equal to d.  You must reuse Bragg’s law to simplify your final expression to obtain 
the Scherrer Equation using dθ = B.  
 
2)  Debye-Waller thermal broadening of diffraction peaks is modeled with a Gaussian function, 

that predicts a diffracted peak shape of 
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� 

q =
2π
dBragg

=
4π
λ
sin θ( ) 	  and	  

� 

u2 	  is	  the	  mean	  square	  free	  path	  for	  the	  atoms	  about	  the	  lattice	  

site.	  	  Compare the Debye-Waller function with the Gaussian Distribution function and give a 
value for the standard deviation about the peak (peak width) due to thermal broadening.  Do you 
think it is logical to use the Gaussian Distribution to describe a diffraction peak (explain your 
answer, you need to explain what a Gaussian Distribution is normally used to describe). 
 
3)  Why can’t diffraction be used to make a picture of a crystal lattice?  (You answer should 
consider how a crystal would appear in inverse space).  
 
4)  In class we discussed the phase diagram for two polymers that display partial miscibility.  
Sketch a plot of the free energy change on mixing versus composition at a temperature where 
there is a miscibility gap.  Show in this plot the origin of the spinodal and binodal regimes.  
Sketch the morphology that result from spinodal and binodal decomposition.  Show the spinodal 
and binodal curves in a UCST system and indicate the points that are determined from your free 
energy versus composition plot. 
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Problems from Hummel (Chapter 5) 
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Problems from Callister p. 304 
 

 
 

 


