AOE 5234 ORBITAL MECHANICS

Instructor: Dr. Frederick H. Lutze
Room 214 Randolph Hall
(540) 231-6409

lutze@aoe.vt.edu

Text: Fundamentals of Astrodynamics and Applications
David A. Vallado
McGraw Hill, New York, 1997
or
An Introduction to the Mathematics and Methods of Astrodynamics
Richard H. Battin
AIAA 1987 (2™ edition 2000?)

Grading: Two Tests 2
Homework, etc 1

Final 2

Total 5

Ground Rules : Students are encouraged to discuss homework together.
However, the final effort MUST BE YOUR OWN. Assignments will be given
on a quasi-weekly basis.



OUTLINE

1. REVIEW OF METHODS IN ANALYTICAL MECHANICS

LAGRANGES EQUATIONS OF MOTION
WORK-ENERGY RELATIONS
CONSERVATIVE FORCES AND POTENTIALS

2. TWO - BODY PROBLEM

CONSTANTS OF MOTION AND DEFINITION OF SOLUTION
ORBIT EQUATIONS

TIME RELATIONS

ALTERNATE FORMULATIONS

EXPANSIONS

3. PERTURBATION METHODS IN SPACE MECHANICS

APPROXIMATE EFFECTS OF VARIOUS DISTURBANCES ON
NEAR CIRCULAR ORBITS

VARIATION OF PARAMETERS

STRAIGHT FORWARD PERTURBATION SOLUTIONS
LAGRANGE'S PLANETARY EQUATIONS

GAUSS' FORM OF LAGRANGE'S PLANETARY EQUATIONS

4. ADVANCED TOPICS

APPLICATIONS

MANY BODY PROBLEM
CONSTANTS OF MOTION

THREE BODY PROBLEM AND KNOWN SOLUTIONS
RESTRICTED THREE BODY PROBLEM
STABILITY CONSIDERATIONS
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