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Friedmann

equations
in GR

Ordinary matter
the Universe

- Cosmological constant: P = —p ... but inflation never ends!

. Sca@ar field: S p /d%\/—ig {% + %(8@2 b, V(@]

¢ ¢

p=5+V(9), P=2-V(9)

k[ ¢ $* < V(9)
e (2 - V(gb)) ~ const when
j V(¢) ~ const

a(t) ~ et




Inflation and Modification ofGR.‘ |

Minimally coupled L=y 95 - L(g) + Lm(gm\lf) .,

Non-M coupled, J-frame Lj =+/—g = +.Lj(¢) il (g, ¥)

2K
Non-M coupled, E-frame - L = \/=97= 4 Li(®) + Lmi (G, A($) V)
Might give:
- Inflation

- Late-time acceleration

But also:
- Local effect (galactic rotation curves, Solar System anomalies)
- Wrong structure formation and dynamics

8- Connections with the Standard Model (Higgs Inflation)
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Higgs Inflation: basic idea
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Conformal transformation to Einstein frame
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Connecting SM with cosmological perturbations

Slow-roll 4AM 5 AM?%
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Results are independent of the

Higgs expectation value <h > Bezrukov

. . Shaposhnikov
Radiative corrections do not .
alter the potential flatness
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Extra Bonus: reheating provides for neutrino
masses, baryon asymmetry, proton decay, and sterile &
neutrino dark matter!
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- Higgs-Gravity needs to be tested in terms of deviations from GR

- Local constraints from PPN analysis (Cassini Doppler Signal Lunar ranging, etc)
- Structure formation in the matter era
- Late time acceleration (dark energy)

Other effects to be considered:

- Variation of the Higgs VEV at the end of reheating
- SM extension: right-handed, sterile neutrino, dark matter and dark energy (AWE)

.. a lot of work still to be done!




