
During the second class, I showed the following two videos 
from “The Mechanical Universe and Beyond” series:

39.  Maxwell’s Equations

41.  The Michelson-Morley Experiment

You can access these videos online by going to:

http://www.learner.org/resources/series42.html

and selecting the video you would like to see.

You can also access:

The Michelson-Morley Experiment
https://faculty.washington.edu/seattle/physics544/videos/41.pdf

http://www.learner.org/resources/series42.html
https://faculty.washington.edu/seattle/physics544/videos/41.pdf


General Relativity 















Electrodynamics
http://www.its.caltech.edu/~phys1/java/phys1/MovingCharge/MovingCharge.html
http://webphysics.davidson.edu/applets/retard/Retard_FEL.html

Special Relativity
http://www.cco.caltech.edu/~phys1/java/phys1/Einstein/Einstein.html
http://www.univie.ac.at/future.media/moe/galerie/struct/struct.html
http://webphysics.davidson.edu/applets/Minkowski/Minkowski_FEL.html

General Relativity
http://einstein.stanford.edu/Media/Newtons_Universe_Anima-Flash.html
http://einstein.stanford.edu/Media/Einsteins_Universe_Anima-Flash.html
http://einstein.stanford.edu/Media/Simple_Expt_Anima-Flash.html

http://www.youtube.com/watch?v=AAqSCuHA0j8     Gravity in terms of space-time
http://www.youtube.com/watch?v=DbhuRcmSkMg     How gravity really works
http://www.youtube.com/watch?v=O-p8yZYxNGc       Newton vs Einstein

http://faraday.physics.utoronto.ca/PVB/Harrison/GenRel/Flash/Precession.html       GR vs CM Orbits 
http://www.fourmilab.ch/gravitation/orbits/                                                             GR Orbits 
http://galileoandeinstein.physics.virginia.edu/more_stuff/flashlets/kepler6.htm        CM Orbits 
http://galileoandeinstein.physics.virginia.edu/more_stuff/flashlets/morekep.html
http://astro.unl.edu/naap/pos/animations/kepler.swf
http://burtleburtle.net/bob/physics/solar.html
http://www.youtube.com/watch?v=nuX1BKLPITU     Gravity Well - Exploratorium
http://www.youtube.com/watch?v=HrVdb9027yQ      Blue well for coins

http://archive.ncsa.illinois.edu/Cyberia/NumRel/mathmine1.html     2D GR 3 pages 
http://test1.alan-dale.com/tapir/numrel2.html                                  3D GR 100 pages
http://grtensor.phy.queensu.ca/NewDemo/index.html                      416 diagonal and 519 off-diagonal terms

http://www.its.caltech.edu/~phys1/java/phys1/MovingCharge/MovingCharge.html
http://webphysics.davidson.edu/applets/retard/Retard_FEL.html
http://www.cco.caltech.edu/~phys1/java/phys1/Einstein/Einstein.html
http://www.univie.ac.at/future.media/moe/galerie/struct/struct.html
http://webphysics.davidson.edu/applets/Minkowski/Minkowski_FEL.html
http://einstein.stanford.edu/Media/Newtons_Universe_Anima-Flash.html
http://einstein.stanford.edu/Media/Einsteins_Universe_Anima-Flash.html
http://einstein.stanford.edu/Media/Simple_Expt_Anima-Flash.html
http://www.youtube.com/watch?v=AAqSCuHA0j8
http://www.youtube.com/watch?v=DbhuRcmSkMg
http://www.youtube.com/watch?v=O-p8yZYxNGc
http://faraday.physics.utoronto.ca/PVB/Harrison/GenRel/Flash/Precession.html
http://www.fourmilab.ch/gravitation/orbits/
http://galileoandeinstein.physics.virginia.edu/more_stuff/flashlets/kepler6.htm
http://galileoandeinstein.physics.virginia.edu/more_stuff/flashlets/morekep.html
http://astro.unl.edu/naap/pos/animations/kepler.swf
http://burtleburtle.net/bob/physics/solar.html
http://www.youtube.com/watch?v=nuX1BKLPITU
http://www.youtube.com/watch?v=HrVdb9027yQ
http://archive.ncsa.illinois.edu/Cyberia/NumRel/mathmine1.html
http://test1.alan-dale.com/tapir/numrel2.html
http://grtensor.phy.queensu.ca/NewDemo/index.html
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Ivan Avramidi: Notes on Special Relativity and Quantum Fields 2

Quantum Gravity

Quantum Field Theory

Quantum Mechanics

Geneal Relativity

Special Relativity Theory of Gravitation

Classical Mechanics

❄

❄ ❄

❄





◆

⑦

❂

G→ 0

c→∞

�→ 0

�→ 0

�→ 0

G→ 0

c→∞

c→∞

G→ 0

Therefore, the Quantum Field Theory and the Quantum Gravity can be
viewed on as deformations of the classical theories corresponding to the funda-
mental constants c, �, G. In the following we always put � = c = G = 1, except
for some explicit expressions where they are left for convenience.






