(i) Aboard train

send photon to end of train

and back
Atg =2 AXg /C
where

Aty = time for light to travel to
front and back of train for the
observer on the train.

AXp = length of train according
to the observer on the train.
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(i) Train traveling to right with speed v

backward

forward

the observer on the ground sees :

Atforward - (AX +V Atforward )/ C = AX/ (C'V)
Atba(:kward — (AX -V Atbackward )/ C = AX/ (C+V)

Atiga = Altorward + Alpackward = (2 AX/IC ) ¥2 = Atg y
— where we have used time dilation: Aty = Aty y
2AXp=C Aty =2 AX vy

AX = AXy/ y the length of the moving train is
contracted!

note: see D. Griffiths’ Introduction to Electrodynamics






