Tensors and the Metric Tensor gj
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@ algebraic combinations of vectors, matrices, vector spaces,
algebras, modules or other structures

@ often geometrically meaningful
@ not all tensors are inherently linear maps
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SpaceTime-Time: Spec:lal Relativity

Einstein developed a theory
about space.
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It was about time too.

Albert Einstein special relativity (1905)
Hermann Minkowski 4D spacetime model (1908)
Surfaces: gj inner products of tangent vectors ng,-,-v
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SpaceTime: Metric tensor is now 4x4 symmetric matrix acting

as WTg,-jv on (t, x, y, z) vectors. Yardstick plus clock! We'll
prove that free particles follow straight line geodesics.
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I was given the Nobel Prize
of PhysSics in 1921
but it had to do nothing
with this crazy stuff!

Why should followers of special relativity not be taken
seriously?
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I was given the Nobel Prize
of PhysSics in 1921
but it had to do nothing
with this crazy stuff!

Why should followers of special relativity not be taken
seriously?

They fail to see the gravity of the situation!
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SpaceTime-Time: Other SpaceTimes

4D Manifold, gy, curvature satisfy Einstein field equation
gjj can be other 4x4 symmetric matrices acting as ng,-,- V.
gj 1 eigenvalue > 0 and three eigenvalues < 0 at each point.

Tq.
angle : cos 0 = 1,7, spacetime interval: |v| = /v g;v
@ change g; and change physical properties of SpaceTime

@ astrophysicist begins with what we observe and tries to
construct a metric that models it

@ enter any metric, then use Einstein’s field equation to read
off the physical properties of the resulting universe
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@ Einstein’s general relativity remains scientists’ best
understanding of gravity and a key to our understanding of
the cosmos on the grandest scale

@ Ricci curvature tensor depends on the metric via
Christoffel symbols
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