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Abstract: <span>| will review models of modified gravity in the infrared and show how extra degrees of freedom present in these theoris
screened via the Vainshtein mechanism. That mechanism comes hand in hand with its own share of peculiarities: classical superluminalities
coupling and perturbative non-analyticity of the S-matrix to name a few. From a traditional effective field viewpoint such effects are disastrou:
will present the first hints in understanding these theories beyond the traditional perspective and their implications not only for gravity but al
our understanding of a certain class of field theories.</span>
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GR: successful tested on the largest variety of scales
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GR: successful tested on the largest variety of scales

BICEPZ: @ mgnal
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GR: successful tested on the largest vanety of scalcs

BICEPZ: 8 mugnal
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Gravitational Waves

L S 0
=, WK

* Inprinciple GW could have 4 other polarizations

* GR: 2 polarizations

i ]
2 vectors
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Bi-Gravity

* Discretization with only 2 sights

Lof = ﬂ[;}‘z\/—gR[g] + ﬂ[“f- vV —fR[f]+ m"').\l_,v.\/_,, vV—9 U (Kl|g, f])

[nteraction between the two metricsf, g
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Massive Gravity

» Take the scaling /\'/ f — OC decouples the metricf,,

* Obtain MG on the fixed reference metric {
+ a decoupled massless spin-2 field
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— (L = (O7)* .

Galileons Cs = (8x)20n

» Finite Class of Interactions | £+ (87)*((Om)* — (8,0,m)?)

\Ls = @)X (@) +--) )

* That enjoy a shift and Galileon symmetry

T =T+ v,2" +c

* Have no ghost (2 order eom)

* Enjoy a non-renormalization theorem

* Couples to matter with gravitational strength
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Vainshtein Mechanism

h,, (helicity — 2) a

7w (helicity — 0)

The non-linearities (kinetic interactions) are essential
to screen the helicity-o mode
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Vainshtein mechanismw

* Relies on irrelevant operators that arise at a (VERY!) low
energy scale

£=—5(0n) + 5(@n)’0r A < Mpy

Can we rely on irrelevant operators and not be dominated
by Quantum Corrections ?
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Yer.

» Galileon duality,

There exists a sub-class of Galileon theories which admit
strong coupling, superluminalities,... and yet are dual to a
free theory.
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——

Yet...

 Galileon duality,

There exists a sub-class of Galileon theories which admit
strong coupling, superluminalities,... and yet are dual to a
free theory.

¢ The duality was shown classically

e If it worked at the quantum level it would mean:
group velocity classically SL,
but frontvelocity luminal === 10 acausality
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Yer .

 Galileon duality,

There exists a sub-class of Galileon theories which admit
strong coupling, superluminalities,... and yet are dual to a
free theory.

* The duality was shown classically
e If it worked at the quantum level it would mean a lot...

* Recently, confirmations of quantum duality were provided
at one loon.

irsa: 14050003 Page 46/96



Pirsa: 14050003 Page 47/96




Pirsa: 14050003 Page 48/96




Pirsa: 14050003 Page 49/96




Pirsa: 14050003 Page 50/96




Gauge Transformation

¢ Start with Massive Gravity

£ = =2 /=5 (R - m’Ulg, f)

* With reference metric f,, = ’Oa,bap@a qub

e And Stiickelberg fields ¢ = x“ + tV* 4 sd“n
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