Cosmology Formulae Midterm 2013-14

Metric compatibility, covariant derivative and the (Levi-Civita) connection I'} :
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Geodesic equation and geodesic deviation () is an affine parameter):
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Einstein’s equations:
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Riemann and Ricci tensors (for a symmetric — or Levi-Civita — connection):
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Covariant actions (Hilbert-Einstein and matter):
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Einstein’s equation and matter field equations are obtained by the variation principles:
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NB: Spin(or) connection I',, is determined by the compatibility condition (v = et ~%):
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Stress-energy tensor (general and perfect fluid):
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Gravitational dilatation and redshift (cosmological redshift: z(t) = (ao/a(t)) — 1):
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Light deflection:
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FLRW metric (conformal time: dn = dt/a, Gauss’ curvature R, = 1/4/|k|):
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FLRW (Friedmann) equations (H = (d/dt)In(a), a(ty) = ag = 1):
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These come together with a conservation equation, and another form of the 2nd equation:
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The principal slow roll parameter ¢ and the EoS parameter w:
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(Physical) particle horizon (ds = 0) [comoving horizon ¢, = {pys/al:

r T dr/
Ephys = / \/ grr(’)"/>d7", — a(t)/ ﬁ = CLC(T] — nin>

NB: 7y, = initial radius (may be zero); Hubble radius: Ry = ¢/H, Hubble time: ty = 1/H.

Friedmann equation and relative densities (); for today (t = to, Hy = H(to)):
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The age of the Universe (in conformal time: multiply the integrand by 1/a):
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Apparent and absolute magnitudes; luminosity distance d;:
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Luminosity distance in various geometries:
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