
Motion in a central force







Specific angular momentum (angular momentum per unit mass) is 
defined as:

For central force we can find that the derivative of angular 
momentum with time is:

a b sinϴ= Area of the parallelogram on the plot

Thus, the angular momentum of a particle is conserved. Its 
trajectory is confined to the same plane: the one, which is 
orthogonal to vector M 



Radius-vector of the particle:

Velocity of the particle:

Angular momentum:

Equation of motion of a particle in central force is:



Conservation of angular momentum follows from (φ) equation

We substitute this equation into the  (r) equation and get:

Definition:
Effective Potential

Now the second equation of motion can be written as:



Equation for radial motion

can be integrated once.



Trajectory of a particle moving in central force



Analysis Energy E and angular momentum L are defined 
by initial conditions 

Initial conditions also define plane of the orbit 

Trajectories in the phase-space 





Orbits gradually 
fill all allowed 
space densely:  
epsilon region 
around any point 
will be visited by 
the trajectory


