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Abstract: We discuss motivations, observational constraints and consequences of modifying the fundamental laws of gravity at large distances. Such
modifications of gravity can be the reason for the observed late-time acceleration of the Universe, and can be differentiated from conventional dark
energy via precision cosmology. The inevitable additional polarizations of graviton lead to observably large perihelion precession of the Lunar and
Martian orbits. These theories also have potentially observable consequences at LHC .
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Why: modified gravity — universes acceleration?

Universe's acceleration at a constant rate implies:

CONSTANT CURVATURE = GRAVITON "CONDENSATE"
!

R =12 H? = constant

Because of acceleration our Universe is filled with a minuscule
nearly-constant graviton condensate ~ 10-2°g/cm?

BUT, MASSLESS BOSONS DO NOT CONDENSE
WITHOUT A SOURCE

This i1s why In Einstein’'s gravity the Universe's
acceleration requires a dark energy source! r=m
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But, in modified gravity gravitons are no
longer massless, and can condense

without any dark energy source!

Resulting into the self-accelerated Universe

Friedmann equation for flat and empty universe:
H2=0
)

No expansion

Modified Friedmann equation for flat and empty Universe:

H2 - H/r.=0
X

Acceleration at a constant rate: H=1/r_
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Gravitational shortcut
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Gravitational shortcut
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LUNAR RANGING TEST OF MODIFIED GRAVITY

Predicted anomalous perihelion
precession of the lunar orbit

Sh=1.4 x 10 -12

Todays accuracy:

,=2.4 x 10 -1"

10-fold improvement is expected
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