Relativity — Lecture 4

® Summary of Lecture 3

® Galilean Transformations
® Lorentz Transformations
® Observers

® Cosmic muons
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A clock at rest measures the “proper” time interval
between two events:

1. The emission of the pulse from the base
2. The detection of pulse at the base

Both events happen at the same position in the
frame of the clock.
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Clock on a Train
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Clock on a Train
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Length contraction:
The measured length of a body is greater in its rest frame than

any other frame.

Time dilation:
The measured time difference between the events represented
by two readings of a given clock is /ess in the rest frame of the
clock than in any other frame.

A body appears to be contracted, and time appears dilated, when seen
from another frame.
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Definitions

An eventis a point in space and time. It has a defined position
and time.

A physical quantity is invariant if it does not depend on the
reference frame.
Examples: ¢, m, q ...

An equation is covariant if it holds in any reference frame.
Examples: momentum, energy conservation
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Definitions
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A Bad Observer
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A Good Observer
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The CMS Detector at CERN
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