Type of study : Bachelor in physics, Integrated studies- master professor of physics

Module title: Celestial Mechanics

Module type: Elective

No ESPB: 6

Prerequisites : Fundamentals of Mathematical Physics, Theoretical Mechanics

Module aims:
Students will gain basic knowledge of the laws of the motion in the first row of planets, and afterwards of
the rest of the bodies in the solar system.

Learning outcomes:

On completion of this module, student should be able to understand basic ideas and reasoning behind the
development of celestial mechanics and its application to other fields. Student should also be able to
follow the literature in the field, analyse different solution and to choose the most adequate one, to find
out the solution independently. Student will know the laws of motion of the planets of solar system in the
first approximation and have basic knowledge of the laws of motion of planets if, except Sun, interaction
with other planets of Solar system is included.

Syllabus:

Particle motion under the action of central force (Kepler’s laws and cosine intersection). Motion of planet
as a problem of two-bodies in the solar system if 1) the integration constants are chosen to be initial
kinematical state, 2) the integration constants are chosen to be so called vector’s elements, 3) the
integration constants are chosen to be elliptical elements. Determining the position of planet in the space.
Reduction of the problem of satellite motion to two-bodies problem. Problem of n-bodies. Perturbation
function. Method of variation of constants. Equations of motion of vector’s and elliptical elements. Series
expansion of perturbation function. Periodical variation, variation of long periods and secular variations
of elliptical elements.

Reading list:
1. K. Hlapne, Hebecnas mexanuka, M3ngarencrso Hayka, Mocksa 1966.
2. Forest Ray Moulton, An Introduction to Celestial Mechanics, New York, The Macmillan
Company
3. Richard Fitzpatrick, An Introduction to Celestial Mechanics, Cambridge University Press

Contact hours: 3+1

Methods of delivery:
Lectures (3 hours per week), exercies (1 hour per week),



https://archive.org/search.php?query=publisher%3A%22New+York%2C+The+Macmillan+Company%22
https://archive.org/search.php?query=publisher%3A%22New+York%2C+The+Macmillan+Company%22



