§ 3.17 The Schwarzschild Metric
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The Schwarzschild metric is a spherically symmetric solution of Einstein’s equation
for the vacuum o

Follow Synge > we define a spherically symmetric space-time as a manifold
S?xU? » where S?%is a unit two-dimensional sphere > we take the usual polar
coordinates (6, ¢) » with the metric dQ* =dé? +sin’ 8d¢°

And a two-dimensional manifold U? with indefinite metric °
On U,, since it is characterized by an indefinite metric, null lines
u = constant and v = constant (2)

must exist. We shall take them as a basis for a coordinate system on U,. With
this choice of coordinates on §, and U,, we can write the most general metric
for a spherically symmetric space-time in the form

ds® = 4fdu dv— e?*[(d0)? + (de)* sin? 0], (3)

where f and p; are functions of v and v.
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ds? = —(1—2Mygiz 4 (1 Z8M g2, g2

c’dr? =c*(1- Ydt® —(1—

Y'dr? —r?d@* —r?sin® 6d ¢

In order that we may transcribe the formulae of Chapter2 directly, it is
convenient to write

f=e eV = e2agin? 0, dx! = de, dx* =d0, and dx*=idx° (6)
when the metric becomes
—ds? = e?2(dx*)? + e2¥ (dx')? + e2#2(dx?)? + e2#2(dx*)% (7
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1. Schwarzschild radius https:/highscope.ch.ntu.edu.tw/wordpress/?p=20477
2. RG3104


https://highscope.ch.ntu.edu.tw/wordpress/?p=20477

