1-2 Soln

We can do this two ways: time dilation or length contraction. Let d, be the distance 25 m in the lab, and
t, be the proper lifetime of 2x108 seconds.

Time dilation: Let t, be the lifetime of the moving pions as seen from the laboratory point of view.
Then,
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d, = vty = v(yty) = (cB)

(1-B2)d,” = c2p2t2

do® — do?B? = c?t3p?

do? = c?t2p2 + d,2p?

do? = (c?t2 +d,*)p?
d3

B (c2t2 + d,?)

= dg = 25% = 0.946
B= (@2 +d7)  ((BX1092@2Zx 1092 +252)

v= Bc=2.84x10%8m/s
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Length contraction: Let dp be the length of the room as seen by the pion.
dp = vt,
y~id, = vt,
J1-PB2d, =cBt,
(1—-BHdZ =c?p?t?
do” — do*B* = c’t5p’
do” = c*t3p% +d,*B?
do? = (c?t2 +d,*)p?
ds
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(cztcz, + doz)



= dg = 25% = 0.946
B= (@2 +d7)  ((BX1092@x 1092 +252)

v= Bc=2.84x108m/s



