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Outline

+ Context: K-essence and SC Model
* Numerical method
+ SC with arbitrary DE sound speed

« Summary



K-essence models
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Spherical Collapse Model cumn s cor
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Analytical solutions in EdS:

Linear collapse threshold
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Spherical Collapse Model
from Pseudo-Newtonian Cosmology

. — . D= Abramo, RCB,
p+ V- (up) + —2V -u =0 Liberato & Rosenfeld
C 0707.2882
- 0806.3461

2 Good agreement
p+Dp / c with relativistic

perturbations.

7 — f(t) — All fluids flow with the same

elocity.
Spherical Collapse velocity

Approximation = N dient
— 0 pressure gradients.
c:Vo =0 p g

For more applications and discusions see
“A short review on Clustering Dark Energy”
Universe 8 (2021), arXiv:2204.12341 >



Numerical Method
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Scale-dependent growth
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Phanton Pathology
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Virialization threshold
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Cluster Abundances
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Summary

* K-essence is the simplest generalization of Quintessence.

* Results from SCM for ¢s=0 and cs=1 recovered.
« Phatom DE can not have cs=0.

+ ¢cs impacts the potential up to 9% in halos and voids. For
Impact on observables see Hassani et al. (2021).

+ Cluster abundances impacted up to 30%.

* The method can be adapted for MG, interacting DM-DE,
WDM.

* The method can be used as pathfinder for
realistic simulations.
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