Physics 452/552 – Transmission Electron Microscopy

Spring Quarter 2007
Credits: 4 credits – 6 hours per week for 10 weeks (3 hours lecture, 3 hours lab per week) 

Instructor:
Prof. Jun Jiao


Office Hours: Thursday 14:00-16:00pm



Office Location: SB 2, room 376


Tel. (503) 725-4228; e-mail: jiaoj@pdx.edu
Required Textbook: Transmission Electron Microscopy by David B. Williams and C. Barry Carter.
Lectures: Friday 9:00 – 11:50am, NH, room 382.

Labs: Friday 14:00 – 17:00pm, SB1, room 19 (basement).

Course Description: The course is designed to introduce the theoretical and practical concepts of transmission electron microscopy (TEM), and to provide hands on opportunities for students to learn how to operate the state-of-the-art TEM and its attached analytical accessories. 

Instrument: Transmission electron microscope (TEM) used in this class is a JEOL 100CX TEM. Students will also learn the energy dispersive x-ray spectroscopy (EDX) from our state-of-the-art Tecnai F-20 high resolution TEM equipped with an EDX spectrometer.

Lec. #
Date

Probable Topics





Chapters
 
1
April 6

Introduction & Electron Optics



Basic 1, 2


2
April 13
Elastic, Inelastic Scattering and Beam Damage

3, 4

3
April 20 
Electron Sources, Lenses, Apertures, and Resolution
5, 6



4
April 27
Vacuum System and the Instrument
 


8, 9

5
May 4

Specimen Preparation





10

6
May 11
Diffraction Patterns and Indexing Diffraction Patterns
11,18,19

7
May 18
Imaging, Weak-Beam Dark-Field, Phase-Contrast Images
22,26.27 

8
May 25
High-Resolution TEM and Other Imaging Techniques
28,30,31

9
June 1

X-ray Spectrometry: Qualitative and Quantitative Analysis 32,34,35 

10
June 8

Electron Energy-Loss Spectroscopy



37,38



11
June 12 
Final Exam





(8:00am-9:50am)






Lab Schedules:

WEEK 1 (April 6) – Orientation and Tour of Lab (TEM and Specimen Preparation)

WEEK 2 (April 13) – TA Teaches Alignment of Microscope and Students Practice

WEEK 3 (April 20) – Continue Hands on for Students to Align TEM and Acquire Images

WEEK 4 (April 27) – TA Teaches Alignment of STEM and Acquire EDX Spectrum 

WEEK 5 (May 4) – TA Teaches Specimen Preparation and Students Practice

WEEK 6 (May 11) – TA Teaches EDX Line Scan and Mapping

WEEK 7 (May 18) – TA Teaches High Resolution Imaging and Diffraction of Materials

WEEK 8 (May 25) – Hands on for Students Practice

WEEK 9 (June 1) – Hands on for Students Practice

WEEK 10 (June 8) – Operation Exam for TEM and EDX System

Laboratory Requirement: three written lab reports are required:

· Report I: “Alignment, Focus and Correction of Astigmatism” (Questions and Answers). Report due date:  April 27.

· Report II: “EDX Qualitative, Quantitative, and Line Scan Analyses of CdS Nanowires and Nanobelts”. Report due date: May 18. 

· Report III: “High Resolution TEM Imaging and Diffraction Pattern of Single Crystalline Si and Carbon Nanotubes”. Report due: date June 8.

Your lab reports should include: (i) Title and purpose of the experiment. (ii) Information about the specimen and specimen preparation procedures. (iii) General description of the analytical techniques used. (iv) All data taken (including TEM images, diffraction pattern, and EDX spectra). (v) Discussion of results. (vi) References. 

For graduate students, an extra term paper is required. The format of this term paper is: Do a literature survey about current progress in the advancement of transmission electron microscopy (TEM) and spectroscopy characterization of materials (you can choose a biological or materials science related subject). Then pick a recent (2006-2007) specific article that relates to TEM study of materials and analyze the type of work done. You will then write a review paper about this subject (Term paper due before the final exam). 

Grading: The final grade for this course will be based on students’ performance in the following categories: 

For Undergraduate Students:


For Graduate Students:


Lab Report 1

10%


Lab Report 1

10%

Lab Report 2

10%


Lab Report 2

10%



Lab Report 3

10%


Lab Report 3

10%

Lab Practical Exam
10%


Term Paper

10%

Final Exam

60%


Lab Practical Exam
10%







Final Exam 

50%

PAGE  
1

