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Xray clusters SZ clusters

Motivation II

e Nature of DM still unknown

m
=
~
N
o
i
=
2]
[eo]
o)

e Cosmological tensions (og, H)

e Minimal extension to ACDM

e 2-body decaying dark matter

(2bDDM) reduces clustering —e— MAP+PLHPDCI -+ MHPDCI -#- nomina
KiDS-1000 3 x 2pt
(namely) at Sma” S(Za|eS —> Cosmic shear + GGL

Cosmic shear + galaxy clustering

Cosmic shear

increase of o3 to compensate for

Galaxy clustering

it = reduce oy tension

Planck 2018 TTTEEE+lowE

e Detectability - 2bDDM changes
mass distribution - weak lensing
can be sensitive to this effect

BOSS+KV450 (Troster et al. 2020)
DES Y1 3 x 2pt (DES Collaboration 2018)

KV450 (Hildebrandt et al. 2020)

DES Y1 cosmic shear (Troxel et al. 2018)
HSC pseudo-C, (Hikage et al. 2019)

HSC £. (Hamana et al. 2020)

0.70 0.75 0.80 0.85
Sg =03 Qm/03

25.05.2022 33d Rencontres de Blois Jozef Bucko


https://doi.org/10.1051/0004-6361/202039070
https://arxiv.org/pdf/2007.15632.pdf
https://indico.cern.ch/event/645015/contributions/2954234/attachments/1677460/2693641/Douspis_SDSU_2018_2.pdf
https://indico.cern.ch/event/645015/contributions/2954234/attachments/1677460/2693641/Douspis_SDSU_2018_2.pdf
https://indico.cern.ch/event/645015/contributions/2954234/attachments/1677460/2693641/Douspis_SDSU_2018_2.pdf
https://arxiv.org/pdf/2007.15632.pdf
http://10.1051/0004-6361/202039070

Institute for Computational Science |

Strategy
Pkdgrav3

Dark matter model
implementation
N-body simulation
Emulator construction
Fast prediction
Forward modelling of

signal

Model testing (data)
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Model

i Decay rate I
Velocity kicks v, |
 Fraction of DDM f {f

=

Background - full: Background - approximated:

'poM + 3H = —al’ '
PDDM PDDM PDDM oppM + 3Hpppm = —al' pppm

WE 2 v le <1 ,
pspm + 3Hpspm = al’ ZJ\ZQm oooMl pspm + 3Hpspm = al'pppm + O(€)
M2 — 2 ppr + 4Hppr = al’'pppm + O(€)
ppor + 4HppR = al'— —5—ppDM
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N-body simulations

v}, =5000 km/s, 1/T'=13.48 Gyr, z=0

-
o

Popou/ Paepwm
©
1

O
o

f=1, v, =5000 km/s, z=0

=
@)
2
A
~—
=
2
Q

f=1,1/T"=13.48 Gyr, 2z=0

f=1, v}, =5000 km/s, 1/T'=13.48 Gyr
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1:"I_\/I<‘>de| bérameters:
| Decay rate: I (0-0.074)Gyr™!

I® Background unchanged
* Probabilistic assignment of velocity kicks|
to the particles |

Velocity kicks: v, (0 —=35000)km/s

Fractlon of DDM f (0 — 1)
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https://comp-astrophys-cosmol.springeropen.com/articles/10.1186/s40668-017-0021-1

N —body Power spectrum recovery Output power reconstruction

simulation PCA reconstruction
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http://Scene%20Representation%20Networks:%20Continuous%203D-Structure-Aware%20Neural%20Scene%20Representation
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Fast prediction: - emulation performance:

Training (SIREN network) Interpolation properties g
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Paramelier 1)

f =0.2, vj, =5000 ,z =0.22 f =10, vy, =200,z =0.54
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Model inference
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Cosmic Shear analysis: decaying DDM, KiDS-1000 and Planck 2018
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KiDS-1000 - LCDM
KiDS-1000+2b DDM
Planck 2018

KiDS-1000+-Planck 2018+2b DDM

B KiDS-1000+2bDDM B KiDS-1000+2bDDM
Planck+2bDDM Planck+2bDDM
I KiDS-1000+Planck+2bDDM I KiDS-1000+Planck+2bDDM

logl(1/Gyr) logvi(km/s)
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Cosmic Shear analysis: decaying DDM, KiDS-1000 and Planck2018
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. . Implications on baryons (included
—4 -3 -2 via BCemu) under investigation,

logl(1/Gyr) paper appearing soon...
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https://arxiv.org/pdf/2110.02228.pdf
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Comparison with Simon et al. 2022
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DCDM—WDM+DR

Parameter w/ EFTofBOSS w/ EFTofBOSS + Ss

log,o(I'/[Gyr™7]) unconstrained (-2.98) 2.21(—2.08)"
log,,(€) unconstrained (-3.84) —2.30(—1.92)3

This work: 1
log(I [Gyr™']) = —2.0113]

e of
log(s) > —2.07 (.du.e té the prior
limitations)
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http://arxiv.org/abs/2203.07440
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Constraints on 1-body decays
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KiDS-1000 >204 Gyr

Planck

2018 >575 Gyr

Combined >468 Gyr
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Thank youl!
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DES
Deep
Wide

WL+Planck
WL only

;';' mass~concentration and

MW satellite :.Pelaxy-clusler mass function

| H
galaxy population || | " Peter et al (2010)
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https://arxiv.org/pdf/1201.2426.pdf

