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This is a 3-credit course offered for the students to become competent, research-level electron microscopists.
They will understand the functions of TEM & SEM and how it works. They will be competent in basic
operating techniques, and learn more advanced ones as needed.
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Classes on both theory and experiments
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Introduction of Electron Microscopy

History of Electron Microscopy; electron sources; lenses, apertures, and
resolution; pump and holders; Beam damage; factory of instruments;
specimens preparation
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Electron Diffraction

Electron Scattering ( elastic and inelastic) and electron diffraction; reciprocal
space; crystal structures; diffracted beam and Bloch waves; parallel beam or
two beam conditions; CBED
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Imaging

Amplitude contrast; phase contrast; defects in materials; High resolution-
TEM; backscattered electron imaging; electron tomography; electron
holography; magnetic imaging; In situ-TEM; Scanning TEM; Cryo TEM,;
Image processing and simulation; SEM

Section 4 R

X WEOCEAC SRR B8 X LT BT HUkaIE SRRl iEds:
VT NG NS5 K6 5 B R AR 454

Spectrometry

X-ray spectrometry and images; Quantitative X-ray analysis; electron energy
loss spectrometers and filers; ELNES and EXELFS
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Applications in advanced Materials

Some important examples in varied research fields by electron microscopy
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If the course is open to undergraduates, please indicate the difference. )

SR G 30%, SEER ST 30%, HAK AR ST 40%.
Homework 30%, experiments 30%, final exam 40%.
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Textbook and Supplementary Readings

b (textbook) :

David B. Williams and C. Barry Carter, Transmission Electron Microscopy: A Textbook for Materials
Science, 2009.

%%k} (reference) :

(1)John C. H. Spence, High Resolution Electron Microscopy, Third Ed. 2003.

(2)Earl J. Kirkland, Advanced Computing in Electron Microscopy, 2009.

(3)Joachim Frank, Electron Tomography, 2005.

(4)R. F. Egerton, Electron Energy Loss Spectroscopy, 1996.

(5)Edgar Volkl, Lawrence F. Allard, David C. Joy, Introduction to Electron Holography, 1999.
(6)J.C.H. Spence, and J. M. Zuo, Electron Microdiffraction, 1992.

(7)Robert J. Keyse et al, Introduction to Scanning Transmission Electron Microscopy, 1998.




