


Contents

PREFACE

TABLE OF SYMBOLS

Chapter 1. INTRODUCTION
Historical sketch

Chapter 2. ELEMENTARY RADIATIVE TRANSFER

2.1.

2.2,

2.3.
24.

2.5.

2.6.

2.7,

2.8.

The equation of radiative transfer (without scattering)
Relationship to geometrical optics

Local thermodynamic equilibrium, Einstein coefficients, and induced
emission

Scattering

Emission from a gas sample in the optically thin limit: the Planck,
or ‘“‘emission mean” absorption coefficient

Emission from a gas sample in the optically thick limit:

the Rosseland or “diffusion mean® absorption coefficient

General features, inequalities and bounds for the Planck and
Rosseland mean absorption coefficients

Effect of lines on the Rosseland mean
Inequalities and bounds on mean absorption coefficients

Emission from a gas sample of intermediate optical depth:
the transmission mean absorption coefficient

The transmission function and emissivities
Emissivities for general geometries

The equivalent width

Band models

The diffusivity factor
Application to individual lines and to non-overlapping regularly
spaced lines
Application to band models of overlapping lines

Chapter 3. APPLIED RADIATION THEORY FOR ATOMS

3.1.

Classical Lorentz radiation theory
Relations between the various transition parameters

vii

ix

13
14
20

24
30

33

39

45

47
52

60

63
71
77
80

82

94

103
103
109



Contents

3.2. Formal quantum formulation of radiation theory
3.3. Reduction of the general quantum formulas for bound-bound
processes
Bound-state emission
Bound-state absorption
3.4. Reduction of the general quantum formulas for bound—free processes
Differential cross section for linear momentum final eigenstate
Recombination and photoelectric total cross sections
by integration of differential cross sections
Total photoelectric cross section—angular momentum final
eigenstate
Normalization of free-electron radial wave functions
3.5. Reduction of the angular dependence of many-electron matrix
elements to analytic formulas
Coefficients of fractional parentage
3.6. Free-free radiative transitions
The fundamental cross section
The one-electron approximation and radial decomposition
of the matrix elements
Relation to elastic scattering
Free—free absorption by hydrogenic ions
Free-free absorption by non-hydrogenic ions
Effects of Debye shielding
Free-free absorption on neutral atoms
3.7. Line profiles: the Voigt function
The superposition of line shapes and other origins of the Voigt
function
Mathematical properties of the Voigt function
Computation of the Voigt function

Chapter 4. THEORY OF MOLECULAR ABSORPTION

4.1. The Born—Oppenheimer approximation and its consequences

4.2. The Honl-London angular factors S7.%4.

4.3. The Franck-Condon principle and vibrational features of molecular
absorption

Franck-Condon factors and molecular vibrational potentials
The r-centroid approximation

4.4. The electronic transition moment and band strengths
CONCLUSION
REFERENCES
INDEX

vi

112

116

118
129

136
138

143

155
159

162
176
183

218
229
234
238

239
248

251

252
260

263
268
270
285



	page1
	page2
	page3

