Why modify gravity?

Explain

Tier | problems:

« Extra gravity in galaxies & clusters
e Today

¢ |n growth of baryonic structure post-recombination
» Accelerating expansion




Why modify gravity?

Explain:
Tier | problems: (1) extra gravity; (2) acceleration

Tier Il problems/mysteries/coincidences:
e Absence of large angle correlations in CMB (C(8>6_=60°)=0)
® Pioneer anomaly
e (Coincidence of scales:
(v2/r) = Hc = (H,0)/0. = Adpigneer

galaxies

Tier lll vague musings:
e “inflationary” problems




Absence of large angle correlations
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Dark matter
Dark energy modified gravity

(Inflaton)

simple, unified, predictive, testable
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FIG. 2. Baryon density perturbation, 6(xz) versus 1+ z for the function g(z) depicted in Fig. 1,
normalized to be consistent with CMB anisotropy amplitude at recombination. The dotted line
represents the growth in () if it were to follow Einstein gravity.
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FIG. 2: The covergence map changing with different p: r, = 50kpe for the vector fields. p = 0.00, p = 0.50, p = 0.9, and
p = 0.99 are corresponding to left up, right up. left bottom, and right bottom. The interval between each contour is 0.15.
Left up figure shows the result of MOND. It does not show gravitational a lensing center at —350kpe and 350kpe. As the p
increases, concentracted contours appears.
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FIG. 1: Gravitational acceleration as a function of radius. g
(solid) includes only the galaxy as a source, g + ¢ (dashed)
adds the cluster, and g+c+sc (dotted) adds the super-cluster.
The Newtonian acceleration is g, (dot-dashed). The crossover




