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Classical scale invariant extensions of the Standard Model

A scale invariant extension of the SM, at tree level, can be trivially obtained by promoting all
the dimensionful couplings in the scalar potential, which now includes quartic and quadratic
Higgs terms, to dynamical Pelds. The new beld! (x) = " € ®)/") is accompanied by a
conformal scale { ) and introduces a dilaton beld! (x), as a Buctuation around the vacuum
expectation value (vev) of! (x)

L (x)= " + 1(X), I (x)" =", 11(x)"=0.

The inclusion of !, via an exponential, provides a nonlinear realization of the dilataton
symmetry.
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The diagonalization of the corresponding mass matrix, which mixes the dilaton and the
Higgs Peld, allows to debne the two mass eigenstateg and hg, which are given by
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An economical way to couple thedilaton to the Standard Model|,

and to address issses such as renormalization, anomalies and so on, it to coupleit to gravity
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Conformal Ward Identities fix the structure of many 2 and 3 point functionsin 4 dimensions

(9calar operators
QVV operators TR=6,3IM&1/E,6#FE& 8,60/3& >=18B
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Operators involving the EMT manifest a trace anomaly >;/6G/3E2-& 26/E2-MB

The anomaly is introduced by the process of renormalization

Anomalies emerge, in position space, from contact points.



Scalar operators are simpler to understand
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58.78=[CY%sé&lve the differential equations of CWI in momentum space
(primary and secondary in the notation of BMS) or dilatation and special conformal
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Gravity and the Neutral Currents: ' napo (1
Effective Interactions from the Trace Anomaly -, 0,8 5,3"6/& (&
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the 4.9fb' ! (at 7 TeV) and 19.7 fb' 1 (at 8 TeV) datasets for a heavy Higgs decaying "6#/&KK&]]'8&#2F 0
(15

the 19.7 fb ! datasets (at 8 TeV) for the decay inhh -

the 20.3 fb ! at 8 TeV data from ATLAS for the decay of the heavy Higgs into Z Z
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¥ the calorimeter coverage i§"| < 4.5

¥ minimum transverse momenta of the jets Etmin

in pr

= 20 GeV and the jets are ordered

¥ leptons (#=e, W) are selected withpr " 20GeV and |"| # 2.5
¥ no jet should be accompanied by a hard lepton in the event
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The invariant mass distribution for the benchmark points and the dominant SM

backgrounds for 4¢ and 2¢2; final state respectively at an integrated luminosity of 100 fb—!.

Decay BP1 BP2 BP3
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