Special Relativity



Introduction

* |[n 1905, Albert Einstein determined that - .
the laws of physics are the same for all
non-accelerating observers, and that the
speed of light in a vacuum was independent
of the motion of all observers. This was
the theory of special relativity. It introduced /
a new framework for all of physics and PP L
proposed new concepts of space and time.

* It helps explain the physics behind objects
moving extremely fast, where nutonian 4
physics doesn't always apply. |



Assumptions

The objects aren't accellerating

Light always travels at a constant speed
The same laws of physics apply to both objects
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Light clock thought experiment
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I”  Length measured from an observer
outside the frame of reference.
; 1Y 2 | Length measured from an observer
l — 1 — —2 inside the frame of reference.
C v  Speed of the object.

c Speed of light

Time Dilation

the proper time, or one-
position time

At
At = 0

the observer time, or two-
position time 2

- v is the relative velocity between inertial
reference frames
- c is the speed of light in a vacuum




Examples of Time Dilation in real life

Twin Paradox Global Positioning System(GPS)




Mass

* In physics, mass is interchangeable
with energy as seen from E = mc”2.

* when we think of mass as energy,
we can begin to understand why
an object will increase its ‘mass’ as
it speeds up.

* As an object increases in speed, so
does the amount of energy that it
has.

* Anincrease in energy relates to an

increase in mass. Therefore, as 0.2¢ 04c 06¢ 0.8c C

speed increases, so does the mass
of an object Spééd




t be

4
G
4
4
// 2
&,
b
VY

'-"“lfa nfir

/

'a
e |
OINS
& b

med o

Y 2 7 AW




L THE PROBLEM
OFBEING
,‘I’(ASTEB THAN
THESPEED
f III“lIGII'I'...

IS THAT
YOU LIVE IN DARKNESS.




