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Course Content:


Understanding of basic principles behind the transmission electron microscopy and the advanced analysis and gaining the first level operation experience. Discussion includes the kinematical and the dynamical diffraction theory as well as other fundamentals for TEM operation.
Student Learning Outcomes: 

a) To learn principle optics of electron microscopy and to acquire sufficient skills for their control (magnification, focus, diffraction/image mode).  
b) To learn theory of electron diffraction and its application in crystal analysis.
c) To acquire skill for locating crystal direction and adjusting diffraction condition under TEM.  

d) To acquire skills for production of bright-field, dark-field, and diffraction pattern. 

e) To learn theories behind image formation (Kinematic vs. phase contrast).  

f) To acquire techniques of analyzing dislocation, stacking fault, and precipitates.
Assignment and Examinations:
Students are required to demonstrate sufficient understandings of subjects listed above, which will be assessed by three methods:

a)  
Lab reports:
students are required to complete 5 labs and submit lab reports.  Each lab report should contain analysis of the assigned task and proper analysis of the results.  
b) 
Driving test:
students are required to take a driver's test with instructor.  

Reference: "Transmission Electron Microscopy of Materials", by G. Thomas

Wiley-Interscience Publication

"Transmission Electron Microscopy and Diffractometry of Materials" by B. Fultz


"Practical Electron Microscopy in Materials Science" by J. W. Edington
Course Outline 

Week 1: 
Introduction



Operation principles

Week 2: 
TEM optics



Modes of operation, focusing principle and alignment procedure

Week 3: 
Sample preparation



Exploration various techniques

Week 4: 
Optic Alignment



Practice of TEM operation

Week 5: 
Crystal Lattice and Electron Diffraction



Concepts of Crystal Lattice and Diffraction pattern analysis
Week 6:
Diffraction Pattern Indexing



Concept of Reciprocal Lattice and Diffraction

Week 7: 
Bright field and Dark field imaging



Discussion and practice of BF and DF technique

Week 8: 
Two-beam imaging technique



Theory of TEM imaging

Week 9: 
Dislocation analysis



Burgers vector analysis using TEM

Week 10: 
Stacking fault analysis

Week 11: 
Advanced Imaging


            high-resolution imaging and necessary imaging techniques
American With Disabilities Act

The University of Texas at Arlington is on record as being committed to both the sprit and letter of federal equal opportunity legislation; reference Public Law 93112-The Rehabilitation Act of 1973 as amended.  With the passage of new federal legislation entitles Americans with Disabilities Act (ADA, pursuant to section 504 of the Rehabilitation Act), there is renewed focus on providing this population with the same opportunities enjoyed by all citizens.  

As a faculty member, I am required by law to provide "reasonable accommodation" to students with disabilities, so as not to discriminate on the basis of that disability.  Student responsibility primarily rests with informing faculty at the beginning of the semester and in providing authorized documentation through designated administrative channels.  

Academic Dishonesty

It is the philosophy of the University of Texas at Arlington that academic dishonesty is a completely unacceptable mode of conduct and will not be tolerated in any form.  All persons, involved in academic dishonesty will be disciplined in accordance with University regulations and procedures.  Discipline may include suspension or expulsion from the University.  

"Scholastic dishonesty includes but is not limited to cheating, plagiarism, collusion, the submission for credit of nay work or materials that attributable in whole or part to another person, taking an examination for another person, any act designated to give unfair advantage to a student or the attempt to commit such acts." (Regents Rule and Regulations, Part one, Chapter VI, Section 3, Subsection 3.2, Subdivision 3.22)  

