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1JBECL | The dark matter power spectrum

The linear power spectrum (" power per octave " )
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N-body
simulations

The formation,
evolution,
abundance,

clustering &
structure of dark
atter halos fro
CDM initial
conditions is a
solved problem




Slmulatlons glve a fuII characterization of the (hlerarchlcal)
clusterlng of cold dark matter on Iarge and small scales

From L=3 Gpc
m

partic:le= 5X1O IVIO
to L= 1 Mpc -
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The Density. Profile of Cold Dark
‘ Matter Halos | |

NFW ﬁts

— My ~ 10" M, |
il ~independent of halo mass &

Mago ~ 10"*M, § s :
| Cosmologlcal parameters
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L "Shap’e of halo profiles

DenS|ty proflles are “cuspy” -
. ‘no “core’ near the centre

j-- o F_.l-tted by simple formula:

0o (PIr)(14r/1)’

s ."'(Név'arro'; Frenk & White '97)

Bl -~ More massive halos and

“halos that form earlier have
higher densities (bigger )




cold dark matter warm dark matter

Lovell, Eke, Frenk, Gao, Jenkins, Wang, White, Theuns,
Boyarski & Ruchayskiy ‘12
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L[ BUEPEPE The subhalo mass function

i 'F" Halo mass function
‘ 102
CDM WDM

3 x fewer WDM subhalos at

9 “coldest:
10 x fewer at 108 M, I b et C I
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The number of line-of-sight haloes is larger than that of subhaloes
Li, CSF et al. '16; see also Despali et al. ‘18



Subhalos in the lens and field
halos of M>5x108M, are
affected by baryon effects

(e.g. enhance tidal disruption)

include baryon effects

Realistic baryon simulations also
needed to model lens

The number of line-of-sight haloes is larger than that of subhaloes
Li, CSF et al. '16; see also Despali et al. ‘18
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The Eagle Simulations SB

EVOLUTION AND ASSEMBLY OF GALAXIES AND THEIR ENVIRONMENTS

The Hubble Sequence realised in cosmological simulations

Irr Trayford et al ‘15
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DARK MATTER

The CLULESS
(cluster lensing
simulations)
project

10"3M, cluster

M ae= 106 Mo

Richings+ ‘18



The CLULESS
(cluster lensing
simulations)
project

10"3M,, cluster

mpy= 10°Mo

Ma6= 108 Mo

Richings+ ‘18




Conclusions

The abundance, clustering and structure of dark matter halos in
ACDM and AWDM is well understood from N-body simulations

A range of N-body simulations suitable for lensing mocks exist
Image distortions dominated by field halos (rather than subhalos)

Baryon simulations still needed to (i) model the lens; (ii) include
halos of of M>5x108M, (which are luminous); (iii) calculate baryon
effects in dark subhalos (e.g. tidal disruption)

Mocks from the CLULESS project ideal to assess baryon effects



