
Relativistic action

classical action

fixed x1,x2

if we require to be a Lorentz scalar (LS) , then      is a LS

Free particle

Construction of L by requiring it to be a LS

we can use 

however,       cannot be used, since we require L to be 

translation invariant as well

The only LS we can construct is, thus a function of  

constant !

This means that the principle of minimum action amounts to
 

minimizing                           which is also called GEODESIC



classical action 

non-relativ.
limit

should be equal to the known action 

Introducing interaction with  Electromagnetic field

in non-relat.
limit

in general, requiring L to be a LS, and using 

we can "guess"



which for yields the correct result 

ALTERNATIVE ARGUMENT:

for 

generalisation to 

In total

in the non-relat. limit 



More relativistic invariant treatment

 integral over a curve

we can take an arbitrary parametrisation  (s) of the curve we
 
are integrating over



the lagrangian 

is a LS

as in classical mechanics, the minimum-action principle leads to the

Euler-Lagrange equations

on the trajectory of a particle 

Two special types of parametrisation 

Equations of motion



For the two parametrisations:

equations for Lorentz force



again Lorentz force








