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Idea

Can we tell if gravity is dynamical or not by computing the conformal anomaly?

Is gravity a fundamental interaction?
f Existence of gravitons Entropic origin \

Einstein’s general relativity — Theory for the gravitational Dictionary between BH laws and thermodymacial laws

(GR) field 5 S — 5 A

Fierz-Pauli lagrangian for free spin 2 particles Instead of thinking in the
fundamental dof
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When interactions are included in a
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Scale invariance (flat spacetime) W= Ax We take for example an scalar field coupled to gravity
Conformal invariance (flat spacetime)  Conformal group Two “ types” of dynamical gravi ty
Weyl invariance (curved spacetimes) Suv Q(x)z 8uy |
Lagrangian Anomaly
Renormalization procedure, N Conformal (Weyl) B
. CG _ _ P
introduces an energy scale anomaly &é’ V&V, pVHe V& 29 42 (curvature of CCS)
: (4m)2 135\__»
Anomaly in the trace of the energy momentum z 1 _
, N 5 2
tensor 5 Vé ( Vi Ve Ed)zR) Ve 1
< TH>S = a,  Proportional to the one- z N | (47)* 135
3 \__7 loop counter term Non'mlnlmwlng
. : : : — L,
If gravity is dynamical or just a background is S| Ve | Vo Vig + R 0
important in the path integral §
| =
> \/g (VM¢V’M¢+R'3V——R2> \/g 1078/12

-

2 47)? 135
[@ §bi @ g UL Sensitive to the L‘W‘J (47)
7 graviton dynamics Quadratic gravity

Outlook
@n we measure the conformal anomaly and be sensitive to the character of the gravitational field? \

Starobinsky’s inflation driven by the trace anomaly of conformally coupled matter fields

Precisely models with the coupling of scalar fields to gravity. If the effect of the dynamical gravitational corrections is
big enough, possible to contrast with the fitting of the parameters of inflationary models

Transport effects due to conformal anomaly (similar to the ones due to chiral anomalies)

Measurements of scale transport, SEE and SME, in Weyl semimetals

Mork ongoing regarding same type of computations for fermions J

arXiv:1906.XXXXX



