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Basic principles of quantum field theory

unitarity
locality
renormalizability

Fundamental symmetry Analyticity
requirements Regionwise analyticity
- Global Lorentz invariance

- General covariance Causality

- Local Lorentz invariance - Macrocausality

- Gauge invariance - Microcausality

D. Anselmi, The correspondence principle in quantum field theory and quantum gravity, 18A5 Renorm
http://renormalization.com/18a5
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Matter sector of the standard model
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Quantum Gravity
For 3 review:

D. Anselmi, Fakeons, microcausality and the classical limit of quantum gravity,

arXiv:1809.05037 [hep-th|,
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U. Aglietti and D. Anselmi, Inconsistency of Minkowsky higher-derivative theories, EPJC 77 (2017) 84
and aXiv:1612.06510 [hep-th]
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D. Anselmi and M. Piva, A new formulation of Lee-Wick quantum field

theory,  J. High Energy Phys. 06 (2017) 066,
arXiv:1703.04584 [hep-th].
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T.D. Lee and G.C. Wick, Negative metric and the unitarity of the S-matrix,
Nucl. Phys. B 9 (1969) 209;
T.D. Lee and G.C. Wick, Finite theory of quantum -electrodynamics,
Phys. Rev. D 2 (1970) 1033.
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N. Nakanishi, Lorentz noninvariance of the complex-ghost relativistic field theory,

Phys. Rev. D 3, 811 (1971).

R.E. Cutkosky, P.V Landshoff, D.I. Olive, J.C. Polkinghorne, A non-analytic S matrix,
Nucl. Phys. B12 (1969) 281.
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D. A, Fakeons and Lee-Wick models,
J. High Energy Phys. 02 (2018) 141 and arXiv:1801.00915 [hep-th]
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requirements Regionwise analyticity
- Global Lorentz invariance
- General covariance Causality
- Local Lorentz invariance - Macrocausality
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- Quantum gravity is identified in an essentially unique way
- The gauge interactions are uniquely identified in form
- Instead, the matter sector remains basically unrestricted

- The major prediction of quantum gravity is the violation of
causality at small distances

- The classical limit is not described by the starting classical action

- The mass of the fakeon %V could be much smaller than the Planck
mass

- The violations of microcausality and the other departures from
General Relativity could be detectable in a foreseeable future



- At least one fakeon is predicted to exist, the spin-2 field g//ﬁ y

- The scalar field # could be a fakeon or not , <
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D. A, On the nature of the Higgs boson, arXiv: 1811.02600 [hep-ph]

- Are there any other fakeons in nature?







