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COMPOSITION OF THE COSMOS



Radio Continuum Survey SKA Era

(Total radio emiggion from galaxieg, no redghift information.)
® firgt large-gcale weak lensing survey in radio.

® tect isotropy of the univerge.

® tight congtraints on non-Gaussianity.

HI [ntensity Mapping Survey

(Individual HI Galaxiee NOT detected, only integrated HI emiggion.)
® precise BAO, RSD up to z~3.
® oxcellent congtrainte on Dark Energy and curvature.
® probe the largest gealeg ever - non-Gaussianity,

modified gravity.
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Dark Interaction
Interaction between Dark Energy nd Dark
Matter ig a theoretical possibility that may
help to golve the coincidence problem.
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Dark energy and dark matter-interact via
energy-momentum exchange.
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Planck Planck Collaboration 2015 (arXiv:1502.01590)
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The trangfer of energy-momentum between
dark matter and dark energy ie not ruled out
by current obgervationg.




Dark Interaction

What happens on nonlinear gcaleg?

We need to perform

Perturbation theory shows a change on very large scaleg due to the interaction that ig
aimilar to the effect of NG in the abgence of dark interaction.



SC(AMA N-Body Simulation
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N-Body Simulation
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N-Body Simulation
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+ Interaction

N-Body Simulation
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+ ICs (ZA, 2LPT)
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+ Evolution

N-Body Simulation
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SC(AMA N-Body Simulation
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SC{AMA N-Body Simulation
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Simulation Name
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GADGET &

GUI

N-Body Simulation

Cosmological Parameters:  Planck - set

Omega_Lambda 0.692 Omega_m 0.308 sigma_8 0.8149

Omega_ b 0.0484 HO 0.6781 ns 0.9677

20 0+
Resutts from Simwlation Run

GADGET -2

A code for cosmological simulations of structure formation

Initial Redshift 0.0 Final Redshift 0.0

Planck “ et

Cosmological Parameters:

Omega_Lambda 0.602 Omega_m 0.308 sgma 8 0.8149

0.0484 HO 0.9877

Omega b 0.6781 ns

Initial Recshit 0.0 Final Redshift

Snaps Number 0 Calc Redshift

ICs MakeOpts:
':' ZA

) Gauss

Gadget2(Only) v
Add Model: LCOM A Show Details

Piot_Opts: HMF e
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Halo Magg function
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Weiguang et al. 2012 (arXiv:1201.3568)




Halo Mage function (non-Gausgian)
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Hashim et al, in preparation.

s it degenerate with Dark Energy Interaction signal ?




Conclugion

® [nteraction between dark matter and dark energy ie not ruled out by current
obgervationg.

® Future galaxy eurveye covering huge volumes (SKA) of the universe are needed to
congtrain interacting Dark Energy modele.

® Halo Mage Function from N-Body simulationg of interacting dark enerqy modele ghow
enhancement on very large magges.

® Drimordial non-Gaussianity show a gimilar HMF gignal which might be degenerate with
Dark energy Interaction.



