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1 The pion is a particle which decays in a time of order ⌧ ⇡ 10
�8

s. At a

particle accelerator, a pion which is created during a collision might

travel at speed v = �c, with � = 1� 10
�6

. How long does an observer

in the lab frame see the pion live?
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2 How far does the pion travel, in the lab frame? How can this make

sense in the pion’s reference frame?
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4 Is there transverse length contraction?
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transverse length contraction.



5 In its rest frame, a ruler is rotated by angle ✓ relative to the x-axis.
Describe the ruler as viewed by an observer moving at velocity vx̂
(relative to the ruler frame).


