CHAPTER  XII

SPACETIME  and  RELATIVISTIC LAWS OF MOTION

Spacetime

· in the Newtonian mechanics we were used to look space and time independently during the motion

· in the Einstein view space and time are intimately connected ( four dimensional space-time reference system

· the theory of special relativity is self-consistent

(all observers must find that all events obey the laws of physics!!!)

· the observers must not agree on their particular  

measurements, BUT they must make sense of the events within their own reference system

· example: the Garage paradox

Relativistic laws of Motion

· modifications introduced in our concepts about space and time ( modified laws of motions

1. the new laws must be internally consistent

2. predictions must agree with experiments

3. the new laws must reduce to the older ones for small velocities (for  
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· the First and Third Law of Newton valid without 

   any modifications

-  Second law of Newton modified by a factor of (
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 the relativistic momentum (
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- with this choice conservation of momentum still valid in collisions

- another view: 
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- The form of the kinetic energy is also different
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- The rest energy( 
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 (m is the rest mass)

- The total energy ( 
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- for 
[image: image13.wmf]c

v

®

 we have 
[image: image14.wmf]¥

®

r

r

m

p

E

,

,

 ( c is unreachable)

- In the total energy of the particles we  must include 

   its rest energy!

- Comment: does not mean that energy and mass are equivalent quantities! It is just a relation between relativistic mass and energy.

- Both conservation of total energy and mass is TRUE!  
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