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Interacting Dark Energy

Interaction between Dark Enerqy and Dark
Matter i a theoretical posgibility that may
help to golve the coincidence problem.
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Dark energy and dark matterinteract via
energy-momentum exchange.
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Planck Planck Collaboration 2015 (arXiv:1502.01590)
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sl [ he transfer of energy-momentum between

Planck+WL+BAQO/RSD

dark matter and dark energy ie not ruled out
by current obgervations.
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Primordial Non-(Gaussianity

® Drimordial Non-GaugsianitylONG) ie uged to dieeriminate between different
inflation modele.

® Dlanck hag ghown that PNG i not large.

® (n order to further and detect emall PNG, we need larger galaxy urveys.
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Cosmic/Parameter Degeneracy
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Continuity Equation

Energy Transfer
Interaction

term

Poisson Equation

Interaction perturbation
source ferm
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Scale-dependent interaction
source term Cairo, 2022
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| inear Perturbation Theorg

B(® + CDM) + fNL
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https://arxiv.org/abs/1409.4933

Initial Conditions

Structure Formation

N\ + CDM

Gaussian particle distribution.

Initial power spectrum.

N—-Bodg Simulation

B(d + CDM) + fNL

Add non-Gaussianity

D= ¢+ fNL(D7 — (7)),

Modified amplitude but same shape.

* Modified expansion rate.
* Mass variation.
- Extra velocity-dependent acceleration.

- Fifth force.

e (1 . Mé) F(a) ~ 92, (1 + DM g2y
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N-Body Simulation
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Porfsmouth

+ ICs (ZzA, 2LPT)

N-Body Simulation
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+ ICs (ZzA, 2LPT)

+ Interaction

N-Body Simulation
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+ ICs (ZzA, 2LPT)

+ Interaction

+ Evolution

N-Body Simulation
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N-Body Simulation

Halos
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Halos (HMf)

N-Body Simulation

FoF
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Porfsmouth

SC’E\MA N—-Bodg Simulation

CosmoSuite v.1
Perturbative Cosmology |4 ; M *

Data File Loading

.ocal Directory /Users/mahmoud/Desktop select bd logfile
Run Name RUNO2 4 Results Snaps |\ DataFiles XYZSnapPos.dat

File Preview Set Header File Update

File Preview

597.230408
596.924866
596.820068
597.333252
597.725342
598.038757
597.949492
598.048889
598.175659
597.445435
596.461487
595.744141
596.289499
596.541077
596.222961

.392182 8.143722
.702603 8.552315
.724774 8.229371
.634561 19.778337
.399818 13.514186
.049821 15.493662
.465845 16.814236
.523783 17.863222
.559597 21.405462
.770187 24.260609
.855588 27.751532
.287629 34.002625
.932180 36.809811
.889088 36.163857

.166137 36.556633 > >
° 00+

Data Plots Plot Options
LCDM_fNL_250_005.0000.z2 . .
LCDM_fNL_500_005.0000.z2| | X-@XIs X bl y-axis This CosmoSuite Interface
LCDOM_fNL_1000_005.0000.7
XYZSnapPos.dat Snap View Map Bins 256
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Depth
71

Particle Mass (M)
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Plot Refresh

Welcome to CosmoSuite

CosmoSuite

GADGET -2

A code for cosmological simulations of structure formation




Nonlinear power spectrum
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Figure 3. The non-linear matter power spectrum with IDE, PNG and their combination, relative to the reference ACDM spectrum, at
z = 0 (left panel) and z = 1 (right panel). The dotted black curve shows the superposition spectra {IDE-only 4+ PNG-only). The black

dashed vertical lines show the Nyqvist frequency and half of it.
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https://arxiv.org/abs/1806.02356
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Figure 4. As in Fig. 3. for the halo-matter bias. Clearly, IDE shows no sign of scale-dependence on large scales.
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https://arxiv.org/abs/1806.02356

Halo Mass Function
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Figure 5. As in Fig. 3, for the halo mass function. The grey region represents the propagated Poissonian error of the number counts of

halos in each bin.

arX1v:1806.02356

Cairo, 2022



https://arxiv.org/abs/1806.02356

Halo Concentration
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Figure 7. As in Fig. 3, for the concentration-mass relation.
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https://arxiv.org/abs/1806.02356

sub-Halo mass function
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Figure 6. The subhalo mass function for the cosmologies under
investigation at z = (. The grey region represents the propagated
Poissonian error of the number counts of subhalos in each bin
and the dotted black line represents the superposition of IDE
and PNG models.
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https://arxiv.org/abs/1806.02356

SJperposihon

10

Figure 8. As in lMig

void number function
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. 6, for the void number function.
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https://arxiv.org/abs/1806.02356

Conclugiong

® [DE ig not ruled out by current obgervations.

® [OT ghowsg degeneracy on very large scales of the power gpectrum between PNG and

IDE.

® According to N-Body gimulations, PNG and [DE aleo show come degeneracy on
nonlinear power spectrum, halo masg function and nonlinear halo biag however it defies
on halog gtructure properties such ag Concentration.

® Digentangling PNG-IDE degeneracy could be done either by meaguring degenerate
obgervables at higher redshifte or by congidering non-degenerate obgervableg such ag
halo Concentration.
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