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Abstract: <span>Two aspects of asymptotic safety are highlighted. First, | discuss how asymptotic safety can be tested with the help of a bootstrap
strategy. This is then applied to high-order polynomial actions of the Ricci scalar and beyond. Second, | discuss how phenomenological signatures
of asymptotic safety can be searched for at particle colliders such as the LHC, provided that the quantum gravity scale is in the TeV energy
regime.</span>
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Ricci scalars
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Wilson-Fisher LPA

DL, hep-th/0203006

universal eigenvalues
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Figure 4: The exponent v(N) as a func-
tion of N and of the order of the truncation.
From top to bottom: N = 10.4,3,2,1,0.
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lesson 1
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quantum gravity at colliders

@® low-scale quantum gravity
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@® UV fixed point in higher dimensions  Fischer Litim (2006)
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collider signatures of quantum gravity

e real gravitons

signature:
e virtual gravitons

signature:

e mini-black holes

signature:
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Drell Yan production

effective theory Giudice, Rattazzi, Wells (98)
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Drell Yan production
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real gravitons+jet

2 3 4 5

LEP 0.65 fb ete” - v+ E 1.60 120 094 0.77
CDF 1.1fb pp — jet+ E 1.31 1.08 098 091
CMS 36pb pp — jet + ¥ 229 192 1.74 1.65
ATLAS 33pb pp — jet + F 230 200 1.80 n/a
ATLAS 1.0fb pp — jet + E 316 256 227 210
CMS 1.1fb pp — jet + F 3.67 296 266 241
cMS 471 pp—jet+F 400 318 278 2.52

Table 4.1.: The 95% CL lower limits on Mp in effective theory for n 2,...,6 extra dimensions
and different datasets collected by LEP, CDF, ATLAS and CMS. Values are given in
TeV.
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interpreting LHC data
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2) virtual gravitons + diphotons
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ATLAS 4.0 7

interpreting
LHC data

[vlrtual gravitons + diphotons

implementation in Pythia8
weak PDF dependence
weak scheme dependence

(Hiller, DL, Zenglein, 2014) '
) V[ TeV
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3) virtual gravitons + dileptons

Ao > 4.15 TeV
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lesson 2

° asymptotic safety

® predictive
no UV cutoff

® DY, MET+jet, photons, BHs
re-interpretation
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lesson 2

asymptotic safety offers QF T-based
description of ¢ f even at high energies

framework for SM & BSM particle physics
® predictive at the LHC and beyoncl
no UV cutoff

LHC sensitive to theory parameters
® DY, MET+jet, photons, BHg
re-interpretation of LHC bounds

Page 60/61
Pirsa: 14040092




Pirsa: 14040092

f(Ricci)
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generating function
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