Summary of the last lecture

Relativity
The law of physics have the same form in all inertial frames
A frame moving with a constant velocity respect to an inertial
frame is also an inertial frame

*Galilean-Newtonian version
Newton’s laws are valid in any inertial frame
=Spatial length and time interval do not depends on the inertial
frame, i.e. same for all the inertial frames
=For an object moving with a constant veIocityTl in one inertial
frame its velouty in another inertial frame v’ is given by
s u+v where v is the relative velocity between the two frames

*Einstein’s version (Special Relativity)

Speed of light in vacuum, ¢, is independent of the speed of source
or that of observer, i.e. speed of light does not depends on the
inertial frame.

= neither spatial length nor time interval are invariant



Summary of the last lecture

S” moves along the x’ axis with a constant velocity v
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The same space-time point seen by S and §’

S’ (moving with a velocity v along x respect to S)
Galilean Transformation

t=1t t/ =
x=x+vt’ X' =x—vt
y=y’ y' =y
z=2 Z' =

Lorentz transformation
ct = yct’ + ypx’ ct’ = yct - yPx
x =yx"+ yBct’ X =vyx — ypct
y=y’ y'=y
z=27 zZ'=z

Vi-p2



Summary of the last lecture

The same space-time point seen by S and §’

S’ (moving with a velocity v along x respect to S)
In a linear algebra!
Galllean Transformatlon
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Lorentz transformatlon
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Lorentz transformation - Velocity transformation
/ d’x
= - _ 09X

u XV, zZ dt’ ux, Y, Z dt

Lorentz transformation gives t’ <> tand x’, y’, 2’ <> x,y, z

u’,+v u’, V1 - (v/c)?
U = X U — y, Z
X 1 + VUIX/CZ y, Z 1 + VU,X/CT
= u,—v ' u, V1 - (v/c)
= —— 5 =L 5
* 1-vu,/c vz 1-vu,/c

(S” moving along the x direction with a velocity v)



