Transmission Electron Microscopy

Electron Diffraction Calculator

MET 331








Fall 2003

Each student will photograph an electron diffraction pattern from a specimen selected by the instructor.  The objective is to develop a tool in Excel to solve simple BCC and FCC diffractions patterns.

As practice before coming to the laboratory attempt to index the attached electron diffraction pattern.  It will be necessary to determine if the diffraction pattern is BCC or FCC.  Let the lattice parameter for the unknown sample be 2.867Å.  The d-spacing between {hkl} planes can be computed using the following formula.  
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  Equation 1.

The d spacing for each diffraction spot is computed using the following formula. 


[image: image2.wmf]rd

L

=

l

  Equation 2.
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 is the lattice parameter for the crystal.  The product 
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 is often called the camera constant.  Let the electron beam wavelength be: ( = 0.037 Å.   r is the radius in mm measured from any spot you define as the center spot on the electron diffraction.  d is the d -spacing between planes of the same type (hkl).  

Laboratory Assignment

Develop an Excel spreadsheet calculator to index FCC and BCC electron diffraction patterns.  Use the attached diffraction pattern to test the calculator.  Include in you calculator the computation of the zone axis of the indexed diffraction pattern.

Summary of Quadratic Forms from Your Structure Factor Laboratory

h2+k2+l2 
Simple
FCC
BCC

1
100
---
---

2
110
---
110

3
111
111
---

4
200
200
200

5
210
---
---

6
211
---
211

8
220
220
220

9
300, 221
---
---

10
310
---
310

11
311
311
---

12
222
222
222

13
320
---
---

14
321
---
321

16
400
400
400

Remember that if the diffraction pattern is FCC only specific planes diffract.  They are planes of the type {111}, {200}, {220}, {311}, {222}, {400}, plus other {hkl} as determined by structure factor computations.
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