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COURSE OUTLINE

I.  Catalog Description
PH113--Science of Light 2                               C-3, P-2, Cr-4
Prerequisite:  PH112--Science of Light 1 

This course is a continuation of PH112-Science of Light 1 and applies scientific principles to the analysis of the materials and processes of imaging.  Topics include the historical development of color theory, color emulsions and their processing, physics of light sources, diffraction, interference, sensitometry, image evaluation, and digital image processing. 

II. Student Objectives

At the conclusion of the course, the students will be able to:
1.   Demonstrate an ability to work with Celsius, Fahrenheit, and Kelvin temperature scales and to make conversions between them.

2.   Plot and analyze a variety of different graph types.

3.   Explain and be able to apply the concept of quality control to the field of photography.

4.   Investigate the interaction of light with light sensitive materials and are able to produce experimental results that can be compared with manufacturer's supplied data.

5.  Describe the various techniques for determining photographic exposure and are able to apply each of these techniques to real life situations.

6.  Explain how the concept of color temperature is derived and how it can be quantitatively controlled in real life situations.

7.  Differentiate between continuous and discrete spectrum sources and how to use a spectrometer to analyze the spectrum of a light source.

8.  Explain how a laser operates and the characteristics of laser light.

9.  Explain the basic units and definitions of photometry and be able to apply this knowledge to real world photographic situations.

10.  Describe how black and white emulsions are manufactured, how they work, and how they are processed.

11.  Explain the concept of visual sharpness in an image and are able to predict how much blur will go unnoticed at a certain viewing distance.

12.  Describe how to quantitatively predict the depth of field that will appear in a photograph before the photograph is taken.

13.  Describe non-silver imaging technologies such as:  Electrophotography, Thermography, Television, and Digital Photography.

14.  Explain the concept of interference and are able to apply it to thin films.

15.  Explain what is meant by diffraction and why it is important in optics.

16.  Explain the factors effecting tone reproduction and be able to produce tone reproduction curves.

17.  Explain the various methods for describing color and be able to relate this information to that which is supplied by manufacturers of photographic materials.

18.  Describe the characteristics of human color vision and the impact this has on color photography.

19.  Explain how color emulsions are manufactured and the theory behind the processing of color materials.

III.  General Topical Outline

Week      
Topic

1        
Introduction

                  
Temporary Scales

              

Methods of Measurement

                      
Introduction to Graphs

Bar Charts

Straight Line Graphs (Slope and Intercept)

Non-Linear Graphs

Polar Graphs

2        
Concepts of Quality Control

Computation of the Mean and Standard

Deviation with a hand held calculator

Preparation and use of Control Charts

Applications

3-5       
Sensitometry

Theory of Exposure

Characteristic Curves

Analysis of Characteristic Curves

Exposure Determination Techniques

6        
Physics of Light Sources

Continuous Spectrum Sources

Blackbody Radiation and Color Temperature

Discrete Spectrum Sources

Lasers

Spectrophotometer

7        
Radiometry and Photometry

Basic Definitions and Units

Measurement of Radiometric and Photometric

Quantities

Examples and Applications

8        
Atomic Structure

History of Light Sensitive Materials

Theory of Latent Image Formation

Structure of Modern Photographic Film

Film Development Theory

CCD Detection Systems

9        
Depth of Focus Concepts and Controls

Applications

10        
Non-Silver Imaging

Electrophotography

Thermography

Television

CCD's

 Digital Photography

11        
Wave Nature of Light

Superposition Principle

Young's Experiment

Thin Films

Diffraction

Theoretical Resolving Power of Optical

Systems

12        
Tone Reproduction

Factors effecting Tone Reproduction

Tone Reproduction Curves

Zone System

Applications

13        
Colorimetry

Newton's Barocentric System

CIE Standardization

Munsell System

Oswald System

Applications

14        
Color Vision

Characteristics of Human Color Vision

Historical Development of Color Vision Theory

Current Theories

Applications to Photography

15        
Color Emulsions

Structure of Color Films

Spectral Sensitivity of Color Films

Sensitometry for Color Emulsions

Color Processing and Printing

Processing of Negative and Reversal Films

Printing of Color Negatives and Positives

Processing of Color Papers

IV.  Laboratory Topics :
Week      
Laboratory

1        

Introduction

2        

Filter Combination Graphs

3        

Statistical Calculations and Quality Control

4        

Sensitronomy I

5        

Sensitronomy II

6 & 7    
Small Group Experimental Exercise

8        

Luminance Ratios

9        

Digital Photography

10        
Digital Photography

11        
Independent Projects Lab

12        
Independent Projects Lab

13        
Independent Projects Lab

14        
Independent Projects Lab

15        
Projects Oral Reports

Note: that this Laboratory schedule is tentative and changes are allowed at the instructor’s discretion.

