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Gravitational lenses
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Gravitational lenses: Magnification

0L = %<6i\/ﬁ2+49%>

Brightness proportional to JBdBdy at the source, f06d6dg at the observer
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Gravitational lenses: Distortion
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Gravitational lenses




Post-Newtonian time

Clock synchronization on the Earth
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Post-Newtonian time: 6PS
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General Relativity and Daily Life

The Global Positioning System (GPS) 0 0

I

Navigation Requirement: 15 m © 50ns

GPS Nominal Constellation
24 Satellites in 6 Orbital Planes
4 Satellites in each Plane
20,200 km Altitudes, 55 Degree Inclination

Relativity must
be taken into

account, for GPS
to function

Relativistic effects: 39,000 ns per day!
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