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Motivation

Abell 2261
Coe et al. 2012

https://doi.org/10.1088/0004-637X/757/1/22
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Mean-field result for non-linear power spectrum

P(nl)
δ (k) = e〈SI〉P(k)
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Mean-field result for non-linear power spectrum

MB et al., SciPost Phys. 10 (2021) 153

https://doi.org/10.21468/SciPostPhys.10.6.153
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Asymptotic behaviour of free power spectrum

P(k) ∼ k−3

B(k1, k2, k3) ∼ k−11/2
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Asymptotic behaviour of free power spectrum

Konrad, S., PhDT; Konrad, S. & MB, arXiv:2104.10028

https://doi.org/10.11588/heidok.00029253
https://arxiv.org/abs/2104.10028
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Asymptotic behaviour of free bispectrum

Waibel, R., MScT; Waibel et al. in prep.
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Mixture of dark matter and baryons

Geiss, D. et al. 2019, 2021; Boucsein, M., MScT; Jussios, L., BScT

https://doi.org/10.1088/1475-7516/2019/05/017
https://doi.org/10.1088/1475-7516/2021/01/046
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Alternative gravity theories

∆P(nl)
δ (k) ≈

∫ 1

amin

dx

δP(nl)
δ (k, a)
δE(x)

∆E(x) +
δP(nl)

δ (k, a)
δG(x)

∆G(x)
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Alternative gravity theories

Oestreicher, A. et al. in prep.; Heisenberg, L. & MB, 2019

https://doi.org/10.1016/j.physletb.2019.07.004
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Summary

• KFT: structure formation in classical particle ensembles in and
out of equilibrium, avoids shell-crossing problem

• Systematic approach to perturbation theory, mean-field
approximation

• Approximate, accurate equation for non-linear power spectrum
• Asymptotic results for small scales
• Application to mixtures of gas and dark matter reproduces

BAOs
• Extension to e.g. generalized theories of gravity
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