CONTENTS iii

Volume TII

PART II THEORY OF LIGHT FIELDS
Chapter 4
Canonical Forms of the Equation cf Transfer

4.0 Introduction 1
4.1 Radiance in Transparent Media 2
4.2 Radiance in Absorbing Media 3
4.3 Koschmieder's Equation for Radiance 5
4.4 The Classical Canonical Equation 7
4.5 The General Canonical Equation for Radiance 14
Canonical Represenfﬁtioﬁ of Apparent'Radiaﬁce 16
The Canonical Form for Stratified Media 17
4.6 Canonical Representation of Polarized Radiance 19
A Simple Model for Polarized Light Fields 21
Experimental Questions 22
4.7 Abstract Versions of Canoﬁiéal Equatibns 24
4,8 - Bibliographic Notes for Chapter 4 27

Chapter 5

Natufal Solutions of the EQuatiﬂn >f Transfer

5.0 Intrgﬁqqgigg 29
5.1 The n-ary Radiometric Concepts 31
n-ary Radiance 31
n-ary Scalar Irradiance 34
n-ary Radiant Energy | | 34
General n-ary Radiometric Functions: 35
5.2 Eﬂyation_of Transfer for n-ary di{gnce#_Diffuse ‘e

Radiance, and Path Function




iv CONTENTS

5.3 Canonical Equations for n-afz_RaQ}ance 38
Concluding Observations | - 42
5.4 The Natural Solution ﬁoE_Badiance 42
5.5 Truncated Natural Solutions for Radiance 45
5.6 . Optical Ringing Problem. Qhe'Dimensional Case 49
Geometry of the Time-Dependent Light Field 49
The Equation of Transfer - 55
Operator Form of the Equation of Transfer 56 .
The Natural Solution | 58
An Example | | : 59
Concluding Observations 65
5.7 Optical Ringiﬁg Problem. Three Dimensional Case 66
The Characteristic Ellipsoid | 66
Time dependent R and T Operators and the Natural )
Solution 68
Truncated Natural Solution | 69
5.8 Transport Equation for Residual, Directly
Observable, and n-ary Radiant E Energy 72
Residual Radiant Energy 72
Transport Equation for Residual Radiant Energy 75
The Attenuation Time Constant 76
General Representation of Residual Radiant Energy 79
Transport Equation for n-ary Radiant Energy 80
"Transport Equation for Directly Observable
Radiant Energy 81
The Natural Solution for Directly Observable |
Radiant Energy 82
5.9 Solutions for the n-ary Radiant Energy Equations 83
Natural Integral Representations of n-ary
Radiant Energy 84
Natural Closed Form Representations of n- ary
Radiant Energy 86
‘General Integral Representations of n-ary
Radiant Energy - 87
Standard Growth and Decay Formulas for n-ary | |
Radiant Energy | | 87
5.10 Properties of Time Dependent n-ary Radiant
| Energy Flelds and Related Fields 89
Some Fine-Structure Properties of n-ary Radiant
Energy | 90
Scattered, Absorbed, and Attenuated Radiant
Energies | 93

Representations of U(t; o), U(t; s), and U(t; a) 95




CONTENTS v
5.11 Dimensionless Forms of n-ary Radiant Energy

"~ Fields and_Bglgtgg_glqlﬂs 97

Conversion Rules for Dimensionless Quantities 08
Dimensionless Forms for U9 (t) 101
Dimensionless Forms for U1 (t) 101
Dimensionless Forms for U* (t) 102
Dimensionless Forms for U (t) 103
Dimensionless Forms for U (t; a), U (t; a) 104

" Some Graphical Representations of Solutions in

Dimensionless Form 105
A Discussion of Time Constants 114

5.12 Global AEEroximétions of General Radiance Fields 117
5.13 Light Storage Phenomena in Natural Optical Media 121
Everyday Examples of Light Storage 121

Storage Capacity 123

Methods of Determlnlng Storage Capacity 124

Example 126

5.14 Operator- Theoretic Basis for the Natural

Solution Procedure 127

5.15 Biniogrgﬂhig Notes for Chapter 5 132

Chapter 6
Classical Solutions of the Equations of Transfer

6.0 InEroQuction 134
6.1 The Bases of the Sperical Harmonic Method 135
Physical Motivations - 135

An Algebraic Setting for Radiance Distributions = 141

6.2 ébgiquE_SEberica}'qumanic Method 143
Finite Forms of the Abstract Harmonic Equations 147

6.3 Classical Spherical Harmonic Method! General Mediald49
The Orthonormal Family 149
Properties of the Orthonormal Family 153

General Equations for Spherical Harmonic Method 157

6.4 Classical Soherical Harmonic Method Plane-

Parallel Media 158

A Formal Solution Procedure 160

A Truncated Solution Procedure 163




Vi CONTENTS
6.4 Classical Spherical Harmonic¢c Method Plane-
Parallel Media (Continued)

Vector Form of the Truncated Solution, Summary 165
6.5 Three Approaches to Diffusion Theory 172
The Approach via Fick's Law 173
The Approach via Sperical Harmonics 175
Radiance Distribution in Diffusion Theory 181
Approaches via Higher Order Approximations 183
The Approach via Isotropic Scattering 186
6.6 " Solutions of the Classical Diffusion Equations 193
Plane-Parallel Case 193
Point Source Case 198
Discrete Source Case 202
Continuous Source (Case 205
Primary Scattered Flux as Source FluxX 207
Higher Order Scattered Flux as Source Flux 211
Time Dependent Diffusion Problems 214
6.7 Solutions of the Exact Diffusion Equations 218
Infinite Medium with Point Source 219
Infinite Medium with Arbitrary Sources 225
Semi-infinite Medium with Boundary Point Source 2238
Semi-infinite Medium with Internal Point Source 233

Observations on the Functional Relations for
f and £ 236

C O

6.8 Bibliographic Notes for Chapter 6 237

<< Table of Contents

<< Title Page >>

Next Page >>




	Next Page: 
	TOC: 
	TitlePage: 


