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Recap

* Areference frame (RF) is a coordinate system
with origin and orientation.

e An inertial RF is a non-accelerated RF.

* Relativity (Galilean) says that a particle with
velocity u and u’ in two RFs S and S’ with
relative velocity v has u’ = u-v under
X' =x—vt, y' =y, z' =z, t=t

* To have the same velocity of light in all frames
we must mtroduce Lorentz transformatlons

=yl y =y, 2=, =yl
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Recap
* We define an invariant distance (metric)
As’=c*At°—A X’
which is the same in all RFs.
* A crucial point of notation is four-vectors

X ct
X' X
x=|"|= , in components x* where u=0,1,2,3
X Yy
3
X z
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Today

* Four-vectors
- Essential tool for all relativistic physics.
* More general (Lorentz) transformations
- All possible symmetries of special relativity.
* Minkowski diagrams

- Keeping track of causal relations between space-
time points.
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Light lines
x=ctand x = of MIDM/VSKI diagram

" Two RFs Sand &
absolute with relative
futur velocity B = v/c
QO QIO ’
X X' = y(x—ﬁct)
e’
9 - X ct'=y(ct—px)
€
gabsolute
past
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Minkowski diagram — light cone

particle world line

/ Are Raklev/21.02.18

TwoRFsSand &

A ct
absolte  x, with relative
future X VGIOClty B = v/C
x ,  x'=y(x—Pct)
OF ct' = y(ct—Px)
X
abisolute
past

FYS3120 — Classical mechanics and electrodynamics



UiO ¢ Fysisk institutt

Det matematisk-naturvitenskapelige fakultet

Summary

 \We can write Lorentz transformations as the
matrix multiplication
x"=L" x
or X' = Lx, where, for a boost in the x-direction,

y —bBby 00
=By vy 00
0 0 1 1
0 0 0 1

* Adding translations we have the Poincaré
transformation x’ = Lx+a.
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