CHAPTER XII

                SPECIAL   RELATIVITY

Classical (Galilean) principle of relativity

(First postulate of the relativity theory):


· observers in different inertial reference system describe the same event in different manner

( disagree on velocity, momentum, kinetic energy or trajectory of the movement

( agree on  lengths, time intervals, accelerations, masses, forces

Problems near the end of 19th century with Maxwell theory of electromagnetism

-  in the theory of electromagnetic waves, the velocity appears ( it should exist an inertial reference system or a medium (ether) relative to which these waves do propagate ( this is the absolute inertial reference system ( relativity principle of Galilei not true for electromagnetic phenomena

· contradiction between Maxwell theory and classical relativity principle!

· physics becomes really interesting again

Searching for the ETHER

· experiences designed to detect the "ether wind" (movement of bodies relative to the ether)

· Michelson-Morley experiment

(during the Earth's annual motion around the Sun  the ether wind would effect the speed of light differently along two paths perpendicular relative to each other

( result: ether wind cannot be detected !!!!
     (either there is no ether, or the ether moves 

     together with the Earth)

· experiments suggesting that light (or other electromagnetic waves) might not require 

    a medium to propagate

· principle of relativity and Maxwell's theory could both be TRUE (?)

The Second Postulate 

· we should admit what experiments are showing to us, even if this contradicts our common sense

· the ether does not exist!


· reconcile the apparent contradiction between the principle of relativity and Maxwell's equations

· mathematically we should change the relative velocity calculation rules:

c=v+c;  c=c-v; for all v values! (c is the speed of light)

· c=3 x 108 m/s

Unexpected consequences of Einsten's two postulate

1. Simultaneous Events

· simultaneity of events at a single location is true from all inertial reference frames

· different observers disagree on the simultaneity of events at different locations

· simultaneity is relative!
2. Synchronizing Clocks

· measuring time by setting up a series of clocks distributed throughout space

· the problem of synchronizing the clocks…

· if they are synchronized in one reference system  

   will they be synchronized in all reference system?

· the method of synchronizing two clocks in one 

    reference system

· the method of synchronizing clocks in different 

    reference system

· synchronization is also relative!  (observers from different reference systems disagree in whether the clocks are synchronized or not!)

3. Measuring time intervals

· do observers in different inertial systems agree on time interval between two events that takes place at the same location in one of the reference system?

· the answer is NO!!

· from a moving reference system relative to the event we measure a longer time( concept of time dilation

· time dilation is not a REAL EFFECT!!! No real slow down in biological aging!

· this is a time interval AS MEASURED (or seen) from another reference system 

· the size of the predicted time dilation governed by  

the factor ( 
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· experimental evidence for time dilation
- decay rate of cosmic muons (elementary   particles, which spontaneously break up in other particles)

-  the Twin Paradox
4. Length Contraction

· do observers in different inertial systems agree on lengths between two points?

· Time dilation implies that lengths measured by different observers should be in some cases different!

· The right answer depends on the direction of the length relative to the motion direction of the reference system.

· if the measured length is in the direction of the motion it is seen contracted ( length contraction

· if the measured length is perpendicular to the motion direction it is measured the same

· AGAIN!! ( length contraction does not effect in reality the object, it is just measured (or seen) as it is by a moving observer.

· calculating the measured moving length (lm):
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Home-work assignment: 

307/1-11; 308/12-14; 308/16; 308/20-24; 308/26;

308/29-30; 309/35; 309/37-39; 309/41; 311/1-8;

311/11; 312/13-15

The laws of physics are the same in all reference system





The speed of light in vacuum is a constant value regardless of the speed of the source or the speed of observer
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