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Simultaneity in the observation

e The time of occurrence of the events observed by observer of moving
frame of reference
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e If both tne events are occurring simuitaneously 1or tne observer in
stationary frame of reference

e Then At = tl- tz =0
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1.e.. At # 0
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Time depends on the state of motion of the
observer!!

EVC""'S that occur simultaneously

according to one observer can occur at

differ'errl' times for other observers




Gunfight viewed by observer at rest

He sees both shots
@ fired simultaneously







Viewed by a moving observer
— He sees boy shoot
— " 1t & girl shoot later







He sees girl shoot
—/ 1¥t& boy shoot later
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Events
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Prior to Einstein, everyone agreed the distance between ="
-~ events depends upon the observer, but not the time.

Same events, different observers
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Event 2: girl catches the ball

V= -E-4nn/s

> t=1S

Event 1: boy throws the ball



from ear
V. =3m/s

ﬂ

Location of the 2
events is different
Elapsed time is
the same
The ball appears
to travel faster
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Event 2: light flash reaches the girl
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Event 1: boy flashes the light
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rom ear
V

Speed has to
Be the same

Dist is longer

Time must be
longer




Howsis-trelated tco ’?

t. = time on moving clock

t= time m@th clock
\ y
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Moving clocks run slower
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Properties of k= -

\1 - v2/c2

Suppose v = 0.0lc (i.e. 1% of c)

K = 2 - 1

V1 - (0.01c)?/c? Vi - (0.01)2c2/c>
- 1 - 1 - 1
L V1-0.0001 70.9999

k = 1.00005



/X/

Properties of K= -

\1 - v2/c2

Suppose v = 0.0lc (i.e. 1% of c)

K = 2 - 1

V1 - (0.01c)?/c? Vi - (0.01)2c2/c>
- 1 - 1 - 1
L V1-0.0001 70.9999

k = 1.00005



~ Properties of k = (contd)

V1 — v2/c2

Suppose v =0.1c (i.e. 10% of c)

- 1 - 1
V1 — (0.1¢)?/c? V1 - (0.1)%c?c2
- 1 - 1 - 1
V1 — (0.1)2 V1-0.01 70.99

k= 1.005



Let’s make a chart

Y ik =1/N(1-v3/c?)

0.01c 1.00005

0.1c 1.005




ther values of T

Suppose v =0.5¢ (i.e. 50% of c)

1 : 1
V1 — (0.5¢)2/c? V1 — (0.5)2c3c2~
K= 1 - 1 - 1
V1 (0.5)2 V1-(0.25) V0.75

k= 115



/ T .
Enter into chart
Y ik =1/N(1-v3/c?)
0.0lc 1.00005
0.1c 1.005

0.5C 1.1




Other values of k= —=z7=
Suppose v = 0.6¢c (i.e. 60% of ¢)

- 1 . 1
V1 - (0.6c)%/c? V1 - (0.6)2%/ 2
- 1 - 1 - 1
V1 - (0.6)2 V1 - (0.36) V0.64

A



= Back to the chart
Y ik =1/N(1-v3/c?)
0.01 C 1.00005
0.1c 1.005
0.5c 1.15

0.6C 1.25




/ ervaluesof K= e

Suppose v = 0.8c (i.e. 80% of ¢)

. 1 : |
V1 - (0.8¢)%/c? V1 - (0.8)2c% /2
- | - 1 - 1
V1 - (0.8)2 V1 - (0.64) V0.36

Ki=1.67



Enter into the chart
Y ik =1/N(1-v3/c?)
0.01c 1.00005
0.1c 1.005
0.5¢c 1.15
0.6¢C 1.25

0.8cC 1.67




/Xl/
~ Other values of K= Ti-v/c

Suppose v=0.9c (i.e.90% of ¢)

- 1 - 1
V1 - (0.9¢)?/c? V1 - (0.9)2¢27c2
= 1 = 1 = 1
Vi - (0.9)?2 V1-0.81 70.19

K=12:29



“update chart

v k =1/N(1-v?/c?)
0.01c 1.00005
0.1c 1.005
0.5¢c 1.15
0.6¢C 1.25
0.8c 1.67

0.9c 2.29




/X/

- Other values of -
Suppose v = 0.99¢ (i.e.99% of c)
. 1 - 1
V1 - (0.99c)?/c? V1 - (0.99)2c2]c2
- 1 - 1 - 1
V1 - (0.99)2 V1-0.98 70.02

K= 707



“Enter into chart

Y ik =1/N(1-v3/c?)
0.01c 1.00005
0.1c 1.005
0.5¢c 1.15
0.6¢C 1.25
0.8c 1.67
0.9¢c 2.29
0.99c 7.07




‘,
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Suppose N G

1 - 1
V1 - (0)?/¢? V1o

L V1 - 12 - 1

= 00 Infinity!!!



= update chart

v ik =1/N(1-v3/c?)
0.01c 1.00005
0.1c 1.005
0.5¢c 1.15
0.6¢C 25
0.8c 1.67
0.9¢c 2.29
0.99c 7.07
1.00c 00




Other values of k = 1
V1 - v2/c?
Suppose v = 1.1c
. 1 - 1
Vi (L1c)?/c? V1 - (L1
K= 1 - 1 % 1
i 1 V1-1.21 i

Imaginary number!!!



= Complete thechart

v k =1(1-v?/c?)
0.01c 1.00005
0.1c 1.005
0.5c 1.15
0.6¢c 1.25

0.8c 1.67
0.9c 2.29
0.99c 7.07
1.00c o0
Larger than c Imaginary number




/Elet results*\/

V1 - VZ/CZ

Never-never land

II 1 l }
o EI1 02 03 04 05 06 07 08 09

v, V=C
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Assignment based on what we learnt in this
lecture ?

« What will happen when two simultaneous events are
observed by the stationary and moving frame of reference?

 Describe the physical significance regarding the observations

of simultaneous events observed by moving and stationary
observers.

 Discuss the infinite time for the moving observer.




