Albert Einstein – Theory of Special Relativity (1905)

Classical Physics, c. 1880


19th century – “positivistic” science: objective and materialist.


classical mechanics (Newton): an objective nature
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space – coordinate systems:   
1) Galilean relativity




 frames of reference







2) But light yields ‘ether’–exception to G. relativity

Question: verify the existence of ether: Michelson-Morley Experiment (1887)


Apparatus


Result – completely negative!

Lorentz and Fitzgerald try to salvage old system = “Fitzgerald Contraction”

Einstein proposes simpler, logical, “elegant” solution: Special Theory of Relativity (1905).  Nb. A “Gedankenexperiment.”  Concerns observers in inertial frame of reference.


Two postulates:



1) reasserts the principles of relativity



2) asserts the constancy of c = the outcome of M-M Experiment!

“Weird” deductions: operative principle = beta = 


relativity of time: 
simultaneity





before and after





(Twin Paradox)


relativity of length


relativity of mass (E=mc  and the conceptualization of atomic energy)

The predictions amply confirmed; thus soon accepted as valid scientific theory.

Why so weird?  Because such velocities are outside of our experience (common sense).

Impact on 20th century culture


Einstein confidence that we are still studying unified/math/logical nature.  But to most people the theory seems to dissolve objective certainties.


A new “scientific revolution” with a new paradigm: now scientists deal with ‘models’=let’s see if it works; don’t make assumptions about underlying realities.




