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Twin Paradox [I) According to Frank :
Mary's spaceship travels with Mary's travel

time to the star is

the speed of 0. 8C , for 18Yog = 10 Y
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to

and the return is also lo)the star, and return to
the earth atthe same speed. - Total travel time is 20%

Note· Frank's clock is in an
inertial system

--

① during the entire trip,
while Mary's clock

(2) AccordingTo Frank, Mary's clock
is NOT is tickinking more slowly

Her travel time to the star is only
Di
DelightenSee (Year) 108 y = 6J ·

= (speed of lig Hance, Frank calculate that Mary
will only getting 6 + 6 = 12y older,

= distance
.(m) while Frank is already zo/

older.
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Twin Paradox
(x
,
t)= (0, 20) Accordingto

Frank's observative

(x,t)= (0, 12)2 Blue color for Frank
Red Color forMany

> 10 Yea
or (x,t)= (8, 10) (for Frank)

(x,+) = 10 , 6) Time dilation :
t= 5 vs=10x6 Years

t'4 (for Mary
t=5 t =3
t= 4

+=3 t= 2

t=2
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Twin Paradox Vasc=, p==
relativistic Doppler
effect 9

Ift E
outbound.(lflash,ayears)
Inbounds 33flashes peryear)

(2+ 183
Mary Accordingto Frank's viewpoints [It takes 10years A

2 reachthe turningaMary's Frank's for the flash emmited

experience experience at that point to
reach the Earth)

Outbound : (6yrs)(t)
= 2 (0+8) yrs ·(j) = 1=

S Inbound ; (Gyrs) (3) = 18 (20-10-8yrs. (3)
= 6

O # Many sees
Frank = Frank sees Many

2+18 = 20 yearsser 6+ 6 = /2 years
older

Hence
, Mary is younger than Frank

when they
meet again after

the journey.


