
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      

1905 : Einstein publishes his first papers on special Relativity
↳ He believed that the M - M experiment showed that absolute motion did not exist

.

↳ suggested that a stationary observer actually meant that the observer was stationary
relative to the reference frame in which the events were happening .

it ie
. The results you observe in an experiment would not change as long as you and8 3

I w Ine,
experiment were travelling at thesame constant speed .

&i€€( .

.

.

IIe [If {
"

un:b:
" III. from their observations whether they were

8
moving

Inertial Frame of reference : a reference frame that is moving at a constant velocity (or Zero).

Einstein has two postulates :

① Physical laws have the same form in all inertial ( non - accelerating) frames of reference .

② The speed of light in a vacuum ,
c , is invariant , meaning it will travel at the same

speed regardless of the speed of the source or observer
.

Timebilationandhengthconwach.org
↳ There were consequences due to Einstein's postulates .

. Postulate① predicts that a clock moving relative to an observer ( in a different inertialf÷:÷÷÷i:::÷::÷::÷÷:÷:÷::÷::÷::::::::÷:::÷::÷÷:::::÷: ÷::÷::÷:::At + I✓
t

vt vtIn one
'

kick
'

, light - -

2 2
travels 2L at speed C

i. to = I During one
' tick'

, light travels 25 , at speed a
7 C

(
proper time

so t =¥ which must be longer Is >↳



                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      
                                      

consider an observer watching a light clock .

[
pulse of light reflecting repeatedly between a horizontal mirrors .

Observer A observer B

1in same inertial frame as dock
)

( clock moving past observer with
v )

direction of clock

a →✓

At
J 7

✓
I V

TX

vt vtIn one
'

tick
'

, light - -

2 2
travels 2L at speed C

i. to = I During one
' tick'

, light travels 25 , at speed a
7 C

(
proper time

so t =¥ which must be longer Is >↳

TheTimeDilationEquah
From diagram we can see :

-
and t=255

=} + It
' c[erefore -t -- IT. + IIsquaring :

E- 4¥ + It
[
2

since to- ¥ ; 4¥ = to
'

t
'
= to
'

+ v 't
'

CT

This rearranges to :

t=tot÷
TIME DILATION EQUATION

( - I)comes up a lot in special relativity and is called the Lorentz Factor IN )

t=t
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lengthcontractionequah.cc
↳ length of an object moving at speed r appears to be shortened in the direction of its
motion in accordance with the equation :

÷:÷:*.
" tiot⇒
L-

consequent
• an object is at its longest and a clock will tick fastest when they are in your inertial reference

frame .

• For this to be accepted it must be shown in an experiment
↳ this is tricky !
↳ see a graph of 8 against It factor of speed writ c)

I 0 -fi :÷::÷::÷:÷::::÷÷÷:*
-

G-
0 0% 0.14 0.6 0.18 I

'

¥

successfuIExperiments.LI
941 : Rossi and Hall ( detecting muons)
↳ detection of muons at an altitude of 2km and at sea level .

↳ cosmic muons have half life = I -5µs
↳ cosmic muons travel at 99 -6% of a µ

✓

would take 6.7µs to travel 2km

↳ majority of muons should have decayed by
sea level .

↳ 80% of muons did reach sea level !

↳ can be explained by special relativity
↳ to an Earth bound observer

,
time passes more slowly for cosmic muons

↳ their relativistic half life is much longer than I. 5µs
↳ more like 16.8µs !


