CME 585 – Light Microscopy for Research Applications
Spring 2010
Jan 17 

Introduction

Jan 19

Microscope Construction & Alignment

Chap.1

Jan 24

Nature of Light, Simple Lenses


Chap.2,3

Jan 26

CCD cameras, Pixels




Chap. 14







Jan 31

Koehler Illumination, Lenses



Chap.4,5
Feb  2

Numerical Aperture,Resolution


Chap.6
Feb  7

Oil Immersion
Feb  9

Photoshop, Printing
Feb 14

Contrast enhancement, Histograms

Feb 16

Noise Reduction,Kernels

Feb 21

Phase Contrast





Chap.7

Feb 23

Sharpen, Unsharp Masking

Feb 28

Review

Mar   2

Exam

Mar  7

Stereo

Mar  9

PhotoshopII





Chap 15,16

Mar 14

SPRING BREAK

Mar 16

SPRING BREAK

Mar 21

Polarization





Chap 8,9

Mar23

Image Math

Mar 28

Differential Interference Contrast


Chap 10
Mar 30

Image Analysis, Measurement, Calibration

Apr  4

Fluorescence





Chap.11

Apr  6

Binary Images, Boolean Operators

Apr 11

Scanning Electron Microscopy

Apr 13

Measuring & Counting

Apr 18

Transmission Electron Microscopy


Chap 12

Apr 20

Measuring & Counting cont’d

Apr 25

Confocal Microscopy, Review

Apr 27

Exam


May 2

Projects Due

 ERE 585 Final Project

The Final Project will consist of a minimum of 15 micrographs pertaining to one subject as much as possible. Micrographs will include Figure Legends, final magnifications and Micrometer bar.

The project is intended to demonstrate your microscopy expertise.

The project will constitute 50% of your final grade.

Projects are due Wed. April 30 11AM





TEXT

Fundamentals of Light Microscopy and Electronic Imaging. Douglas Murphy. Wiley-Liss 2001

Optimizing Light Microscopy for Biological and Clinical Laboratories.. Barbara Foster. ASCLS.1997

CME 585  – Light Microscopy for Research Applications  





3 Credit Hours – Spring Semester





3 Hours Lectures/ Laboratory Per Week





Prerequisite(s): Permission of Instructor 

SCOPE:

1. Level of Instruction:
a. CME 585 is a graduate level course.  It is also open to advanced undergraduate students with permission of instructor. 
2. Relation to curriculum or to other ESF or Syracuse University courses:
a. CME is a graduate level elective course offered by faculty in the N.C. Brown Center for Ultrastructure Studies in the Department of Sustainable Construction Management and Engineering.  This course is open to all disciplines at ESF and SU if space allows and with permission of instructor. This course is primarily for students interested in using the light microscope for research in preparation for an advanced degree.
b. Shared resource requirements: none 

STUDENT LEARNING OUTCOMES:

After completing this course the student should be able to:

1. Understand the theory and use of the light microscope as a scientific tool

2. Have knowledge of the wide range of optical systems and light microscopic techniques currently available 
3. Determine the right technique for their specimens and their research goals
4.  interpret light microscopic artifacts and specimen structures based on the type of image and specimen preparation

5. Capture, prepare and analyze digital images of a variety of samples with a variety of light microscopic techniques (brightfield, polarized light, Nomarksi differential interference contrast, and phase contrast, fluorescence).

6. Have awareness of other advanced microscopy techniques such as transmission electron microscopy, scanning electron microscopy, confocal and others.

7. Operate a light microscope for an employer
MAJOR CONCEPTS OR METHODOLOGIES: 
This course will cover the types of light microscopes and optical systems and methodology for aligning the system for optimal illumination and resolution (Kohler illumination, etc.).  Concepts include resolving power and resolution, real versus empty magnification, numerical aperture and its significance.  Also, the course describes the appropriate techniques for specific applications and importance of specimen preparation techniques.  Students also learn digital image acquisition and introductory image processing. 
