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Kinetic Field Theory (1)



3/23

Kinetic Field Theory (1)
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Kinetic Field Theory (1)
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Kinetic Field Theory (1)
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Kinetic Field Theory (1)
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Kinetic Field Theory (2)
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Kinetic Field Theory (2)
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Kinetic Field Theory (2)
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Kinetic Field Theory (2)
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Kinetic Field Theory (2)
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Kinetic Field Theory (3)
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Kinetic Field Theory (3)
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Kinetic Field Theory (3)
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Kinetic Field Theory (4)
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Kinetic Field Theory (4)
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Mean-Field Approximation
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Konrad, S. & MB 2022; MB et al. 2021

https://doi.org/10.1007/s40766-022-00037-y
https://doi.org/10.21468/SciPostPhys.10.6.153
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Asymptotic Behaviour
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Konrad, S. & MB 2022; Konrad, S. et al. 2022; Konrad, S. & MB 2022

https://doi.org/10.1007/s40766-022-00037-y
https://doi.org/10.1093/mnras/stac2064
https://doi.org/10.1093/mnras/stac1795
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Asymptotic Behaviour

1e-10

1e-05

1

1e+05

1e+10

0.001 0.01 0.1 1 10 1e+02

B(
k 1

, k
2,

 k
3)

 [
M

p
c6 ]

wave number k [Mpc-1]

Bapprox.

B(k,k,k)

B(k, k, √2 k)

Waibel, R., MSc thesis, unpublished
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Perturbation Theory

Pixius, C., PhD thesis; Pixius, C. et al. 2022

https://doi.org/10.1088/1475-7516/2022/12/030


21/23

Perturbation Theory

Pixius, C., PhD thesis
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Perturbation Theory

Pixius, C., PhD thesis
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Summary

• KFT: new statistical approach to classical, non-equilibrium
systems
• avoids shell-crossing problem by construction
• mean-field approach successful in recovering non-linear power

spectrum
• rigorous statements on asymptotic behaviour of cosmic

structures
• perturbation theory can be driven to high orders
• no free parameters
• generalization to different cosmologies, dark-matter models,

gravity theories easily possible (→ Elena Kozlikin’s talk)


