A Nonlinear Solution to the S; Tension?

based on Alexandra Amon + GPE 2022 arXiv:220614655




reconstruction of expansion history with Type la supernovae + BAO
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See also: d’ Amico etal arXiv:2206.08327, Simon etal arXiv: 2208.0529
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—— KiDS Tagn —— Planck Amod === KiDS Tagn linear === Planck Amnoq linear
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AIHOd

Pu(k, 2) = Pr(k,2) + Amod [P

fixing to Planck cosmology

(k Z) — PL(k 2} 5

Amod — 0.69 =]

- 0.06,

1.20 Amod """

Anba, Planck—
Lo Non-linear model & prior range Cosmology Ss xfnin No PTE
HMCobpE2016 free 0.765 +0.018 260.1 1.92 0.030
0.90- HMCobpE2020 no feedback free 0.755 £0.016 261.5 1.95 0.025
*HMCODE2020 Oprgn = 7.3 — 8.3 free 0.774 +=0.021 260.2 1.89 0.029
HMCobpE2020 ©agNn = 7.0 —10.0 free 0.785 +0.030 260.0 1.88 0.030
0.75 ] HMCo0DE2020 ©pgNn = 7.0 —10.0 Planck 0.829 267.6 2.13 0.016
. HMCO0DE2020 Apog = 0.5 — 1.2 free 0.780 +=0.035 260.3 1.89 0.029
HMCoDE2020 A0q = 0.5 — 1.2 Planck 0.829 265.5 2.04 0.021
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See Alex’s talk for more details and for fits to DES Y3
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“A theory that fits all of the data will be

wrong, as some of the data will be wrong”
(Francis Crick)



Conclusions

dCorrection to spectrum on nonlinear scales may reconcile Planck
cosmology with cosmic shear measurements.

JdMay be caused by baryonic feedback and/or properties of dark
matter (e.g. axionic DM, interacting DM).

[ Observations sensitive mainly to linear scales should agree with
Planck cosmology (e.g. CMB lensing, RSD).

IBackground expansion rate should agree with Planck cosmology

1Observations sensitive to non-linear scales should show amplitude
deficit (A, .4 < 1).

JINeed additional constraints (e.g. tSZ, Troster etal, 2022, A&A, 660,
27) to disentangle baryonic feedback from dark matter physics.
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