Planckian discreteness as seeds for cosmic

structure
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Based on Planckian discreteness as seeds from cosmic structure;'--.\_

Lautaro Amadei and AP, e-Print: 2104.08881 [gr-qc]
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Can we produce a phenomenology of Planckian discreteness?
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Radiative corrections make Lorentz violation percolate to low energies
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Collins, AP, Sudarsky, Urrutia, Vusetich;
Phys. Rev. Letters. 93 (2004).

(p) = A+ p°B + plp" W, W, & + I (p?) + O(p* /A?)

WAY OUT: Observables in QG are relational,
discreteness must be relational



Discreteness and Lorentz invariance

Discreteness could manifest

< ’ itself 1n regions of non

trivial curvature




A model predicting the observed cosmological constant

T. Josset, AP and D. Sudarsky, Phys.Rev.Lett. 118 (2017) 2,021102.
AP. D. Sudarsky and J.D. Bjorken Int.J.Mod.Phys.D 27 (2018) 14, 1846002
AP and D. Sudarsky, Phys.Rev.Lett. 122 (2019) 22, 221302 — —
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The model 1s compatible with the constraints imposed by low energy Lorentz invarjance

Collins, AP, Sudarsky, Urrutia, Vusetich;
Phys. Rev. Letters. 93 (2004).




What effects could be observable after the EW era?

Collins, AP, Sudarsky, Urrutia, Vusetich;
Phys. Rev. Letters. 93 (2004).

Lorentz violating operators in EQFT must be suppressed by the
scalar curvature. The leading operators dimensionally allowed are:

O1 =\ §"V,6R = A\ ¢R

_ R .. i,
Oy = AQﬁuwmﬂb—
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Constraints from present experiments and observations

V. Alan Kostelecky and
—8 _ 1nl1 Neil Russell. Data Tables
1 >10 Tp = 107" GeV for Lorentz and CPT
Violation. Rev. Mod. Phys.,
2011.
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NOISY NTENACTIONS
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Planck, Y. Akrami et al., “Planck 2018 results. X. Constraints
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Predictions of the model
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Planck, Y. Akrami et al., “Planck 2018 results. X. Constraints
on inflation,” Astron. Astrophys. 641 (2020) A10, arXiv:
1807.06211.

dng/dInk = —0.0045 = 0.0067,
nyg = 0.9641 + 0.0044, ¢
Nns.0.002 = 0.979 + 0.021,

68 %, TT,TE,EE
+lowE+lensing,

J

dng/dInk = —0.0041 = 0.0067, ) 68 %. TT.TE.EE
ng = 0.9659 £ 0.0040, ; +lowE+lensing
ns0.002 = 0.979 + 0.021, +BAO,
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Running of the spectral index

dn
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Our model

Chaotic inflation
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Nearly vanishing tensor to scalar ratio
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