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CHAPTER1 REVIEW OF SOME BASIC PHYSICS CONCEPTS

A The Electromagnetic Spectrum

B Sources of Electromagnetic Radiation
1 Line spectra
2 Black body radiation
3 X-rays - Brehmstrahlung

C Kinetic Theory
1 Temperature and Kinetic Energy
2 Maxwellian Distributions

D Plasmas

Phases of matter

Plasma Parameters

Definition of Plasma

Plasma Theories and Approximations

Orbit theory - Motion of Charged Particles

A few results from the magneto-hydrodynamic approximation
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E References

F Problems

CHAPTER 2 THE SUN
A Introduction
B A few facts about the quiet sun
C  The Structure of the Sun
D  Solar Atmosphere
1 Chromosphere
2 Transition Region
3 The Corona
E  Solar Magnetism
1 Introduction
2 Sunspots
3 Sunspot Number and the Solar Cycle
F  Solar Activity
1 Prominences
2 Solar Flares
3 Coronal Mass Ejections
G Energy Production in the Sun

H References

I Problems
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CHAPTER 3 THE SOLAR WIND

A Basic Characteristics

B The "Supersonic" Solar Wind

C  The Interplanetary Magnetic Field (IMF)
D  Sector Structure

E  The Source of the Fast Solar Wind

F  Interplanetary Shocks

G References

H Problems

CHAPTER 4 THE GEOMAGNETIC FIELD

A Introduction
1 Constituents of the Geomagnetic Field:

B  Main Geomagnetic Field

The Dipole Field

International Geomagnetic Reference Field
Magnetic Coordinate Systems

Dynamo Theory of the Main Field

W=

C Time Variations of the Geomagnetic Field
1 Diurnal Variations
2 Magnetic Storms
3 Magnetic Indices

D  References

E Problems

CHAPTER 5 THE MAGNETOSPHERE
A Introduction
B  Plasma Physics
1 The Magnetic Moment and Mirroring
2 Drifts
3 Characteristic Time Scales
4 Mcllwain L and Invariant Latitude
C  Magnetosphere structure

D Bow Shock:

E  Magnetopause
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Geosynchronous Orbit - The Plasmasphere and the Plasma Sheet
Magnetospheric Convection

The Radiation Belts
The Van Allen Radiation Belts
The Ring Current
The geocorona
Ring Current Decay and Composition

Problems

CHAPTER6 THE ATMOSPHERE

Introduction

Law of Atmospheres: Pressure and Density

Temperature of the Atmosphere

Composition of the Atmosphere

Transmission of Electromagnetic Waves Through the Atmosphere

Problems

CHAPTER7 THE IONOSPHERE
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Introduction
Formation of an Ionospheric Layer (Chapman Theory)
Solar Intensity
Peak Altitude
Peak Production Rate
Production Rate
Loss Processes
Ionosphere morphology - Altitude Structure
D-region: 60 km to 90 km.
E layer: 90km-140 km:
F-region: 140km-1000km
Ionosphere morphology - Latitude Structure
Radiowave propagation in the Ionosphere

References

Problems
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CHAPTER 8 ENVIRONMENTAL EFFECTS ON SPACE SYSTEMS

A Spacecraft Charging
Introduction
Charging Mechanisms

1
2
3 Example of Spacecraft Charging — Geosynchronous Orbit
4

Design Considerations

B  Orbital Debris
1 Space Operations and Orbital Debris
2 Hypervelocity Impacts
3 Impact Probabilities.
4 Design Considerations

C  Surface Effects
1 Atomic Oxygen Effects
2 UV Degradation
3 Sputtering
4 Molecular Contamination

D Homework

CHAPTERY9 ENVIRONMENTAL EFFECTS ON

RADIATION EFFECTS

A Passage of ionization through matter.
1 Penetration of heavy charged particles
2 Interaction of Fast Electrons with Matter
3 Interaction of energetic photons with matter
4 Neutrons

B Radiation Units

C Effects of Space Radiation on Systems
1 Radiation Thresholds
2 Radiation Dose in the Belts
3 Solar Proton Events
4 Galactic Cosmic Rays

D  High-Altitude Nuclear Burst Effects
Characteristics Of A Nuclear Detonation
Ionization Effects In The Atmosphere
Electromagnetic Pulse (EMP)
Deposition Region Generated EMP
System Generated EMP/Internal EMP
Artificial Radiation Belts
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E Design Considerations Relative to Radiation

APPENDIX 1 USEFUL EQUATIONS
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