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Chapter-1- Special theory of relativity:
1- Introduction to Special theory of relativity:
The theory of relativity is formulated essentially by Albert Einstein and generally
refers to two theories, his Special Theory of Relativity (or simply special relativity)
of 1905, and his General Theory of Relativity (or general relativity) of 1916.

1) all motion must be defined relative to a frame of Reference so space and time.
I1) Special theory of relativity, which deals with object in uniform motion.
I11) General theory of relativity, which deals with the accelerating object and gravity.

2- Inertial Frames of Reference:

Newton’s First Law of Motion states that a system at rest will remain at rest or a
system in uniform motion will remain in uniform motion if no external force acts on it.
Systems in which the law of inertia holds valid are referred to as inertia systems.
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3- The Galilean Transformation:

The Galilean Transformation tell us how we are to relate the coordinates of an event
as observed from the point-of-view of one inertial reference frame to the coordinates of the
same event as observed in some other.
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To derive these transformation equations, consider an inertial frame of reference S and a
second reference frame S moving with a velocity v, relative to S. An event occurs with
spatial coordinates (x, y, z) at time tin S and at (X, Y, Z) at time tin S.
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From Figure (1) it is obvious that the coordinates of Galilean are:
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The Galilean velocity transformation is obtained by taking derivatives of the these
equations above to obtain

(using dt = dt)

dt  dx ,
E=E— or Vy =V, — 7V
dy dy ,
E=E or Uy_”l]y
dz dz )
E=E or v, =1,

We can get the acceleration transformation equations by taking derivative of the velocity
transformation equations

d2%  d?x ,
e
d*y d?y ,
F = F or ay = ay
d?7 d?z ,
oA

4- Einstein’s Postulates:

1- The Galilean transformation was correct and something was wrong with Maxwell’s
equations.

2- The Galilean transformation applied to Newtonian mechanics only.

3- The Galilean transformation, and the Newtonian principle of relativity based on this
transformation were wrong and that there existed a new relativity principle valid for
both mechanics and electromagnetism that was not based on the Galilean
transformation.

To retain the validity of Maxwell's equations in all frames, Einstein then showed that
the Galilean transformation laws need to be changed. He introduced two postulates:

Postulate 1: The laws of physics take the same form in all inertial frames.
Postulate 2: The speed of light in vacuum is the same in all inertial frame.

©)



JaguuSle e alaa A La Uad dllia (lS 9 Baaua gLlle Sy gad )l -
Ao (55 6 Sl Ao LIS () gl (Gudali a3 - Y

Cra JS Al 133 L ase i 0 9 ¢ (bl Jgail) 13a o adlll) dpadll ¢ gl fasa g ¢ gLlle o gad oS ¥
SRS Byl e Lise 0% alg dpdaliia g g g LSS aal)

adh  uail) ) dalay olle Jagad ol g8 o)) Alld day cpliES gl hY) aran A o guiSle Sl dauay BliGaSU
syl yid)

5- Lorentz Transformations:

Then he derived the transformation equations from these two basic postulates. The
Lorentz transformations are:

x =k(x —vt)

y=y

Z=12z

, — k?

t=kt+( )x
kv

Where k is independent of x and t .

1

2
v
1_C_2

Then the above equations becomes are :

and equal to k =

_ x—vt
o J1-v2/c?
y=y
zZ=z
VX
t=——2
= C

J1—1v?/c?
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