
 

We are now
going to play

the same game
we played in the fist lake but

w gravity Our goal now is to find

a relativistitheny That reproduces

the Newton face between two particles

at rest
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The first we need to do is to identify
the source in our field equations

What plays the role of T

If there is one thing we know about

special relativity is that E me for



particles rest This suggests That

energy should be sourcing our gravitational

field But this cannot be the end of

the story As we know to a

point particle PM E P i.e

energy and momentum mix under

Lorentz transformations

pm pm nm u p

Therefore if energy saves gravity
so does momentum There will be

the analog of the charge Q Remember

bust because change is unserved the

density of charge g satisfied on eg



Ate F 5 0

and therefore f was the h o

ampment of a h vector T

Now Pr are 4 conservey quantities

This means that their densities must

be the M 0 component of a tensor
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which satisfies the following enervation

equation
d u TM o

TM is the energy momentum
or

stress
energy tensor and will be



our relativistic source themsly IT

Php e meaning of components

to energy density

To energy
current

Tio momentum density

Tis momentum current

Interestingly at all of these components

are physically independent Conservation

of energy and momentum follow from

invariance under translations Invariance

buster brute troupumations places

further constraints on Tmv If



we break it up into symmetric and

anti symmetric part
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then it can be shown that brute

invariance inglies

Tnt xx
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w Elly symmetric

This means that
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