Electron Optics






PH 410  PH 510 

Tuesdays and Thursdays 16:40-18:30   in 254 Cramer  Hall
Demo-Labs  in lab 41, Science Building 1
Instructor:
Dr. Rolf Koenenkamp



Office Hours: Wednesdays 1:00-3:00pm 



Office Location: SB 2, room 402



Tel. 725-4224; e-mail: rkoe@pdx.edu
Recommended Textbooks: 

M. Sedlacek: Electron Physics of Vacuum and Gaseous Devices

John Wiley, 1996
Klemperer and Barnett: Electron Optics

Cambridge University Press, 3rd edition



A simulation program SIMION will be used in class 




and for homework problems.

Prerequisites: 



Ph213 or equivalent. Familiarity with E&M, light optics is 



recommended. 



Mathematics: Geometry, Trig and Algebra, Calculus.

Grading:
Homework 15%, midterm 35%, final exam 50%

Course material:



http://bb.pdx.edu
Classes:

    1.    Introduction

    2.    Light and electrons

    3.    Motion of electrons 

    4.    Electric and magnetic 
 
potentials

    5.    Lenses

    6.   Simple real lenses  

    7.   Aberrations

    8.   Mirrors and multipoles

    9.   Electron sources

    10. Electron microscopes

    11. Interference and holography

Demo-Labs:

  1.    Electron projection images in 
a simple Brown tube

   2.   Lens characterization: 
Determination of focal 
length, magnification, 
aberration
coefficients etc.

   3.   Intro to the FEI Focused Ion 
Beam machine

   4.   Practical demo of the FEI
Tecnai  200 and FEI Sirion 
microscopes

