Electricity and Magnetism Il: 3812

Professor Jasper Halekas
Virtual by Zoom!
MWF g:30-10:20 Lecture
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Transformations

If S"is moving with speed v in the positive x direction relative to S, then the
coordinates of the same event in the two frames are related by:

Galilean transformation
(classical)
X' =x—-ut
/
y =Y
7=z
t'=t

Lorentz transformation
(relativistic)

x'=y(x—ut)

y=y

7 =7

, u

t =)/(t——2.X)
C

Note: This assumes (0,0,0,0) is the same event in both frames.




Lorentz Transformation of 4-Vectors
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Repeated Summation Convention

Einstein Summation
Convention:

The convention that repeated indices are implicitly summed
over. This can greatly simplify and shorten equations
involving tensors. For example, using Einstein summation,

And

g ajj = E g 4aj.

The convention was introduced by Einstein (1916, sec. 5), who
later jested to a friend, "I have made a great discovery in
mathematics; I have suppressed the summation sign every time

that the summation must be made over an index which occurs
twice..." (Kollros 1956; Pais 1982, p. 216).
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