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Background | The standard cosmological model LCDM
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Gravity

[‘Dark Matter Only’ (DMO) simulations]
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|. Calculating the dark matter distribution

Doug Potter 2006 Potter 2006; Springel 2008; Stadel 2009; Bode et al. 2001
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|. Calculating the dark matter distribution
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|. Calculating the dark matter distribution

Bode et al. 2001
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|. Calculating the dark matter distribution
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GHALO; Stadel et al. 2009 | Aquarius; Springel et al. 2008
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|. Calculating the dark matter distribution
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|. Calculating the DM dist. | The trouble with WDM
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|. Calculating the DM dist. | The trouble with WDM
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|. Calculating the DM dist. | The importance of baryons
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|. Calculating the DM dist. | The importance of baryons

Teyssier, Pontzen, Dubois & Read, MNRAS 2013
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|. Calculating the DM dist. | The importance of baryons
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|. Calculating the DM dist. | The importance of baryons
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ADb Initio

[ Towards predictive simulations with baryons]
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|. Calculating the DM dist. | Towards predictive simulations
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|. Calculating the DM dist. | Towards predictive simulations
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|. Calculating the DM dist. | Towards predictive simulations
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|. Calculating the DM dist. | Towards predictive simulations
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Conclusions

® Cold Dark Matter “DM-only” simulations are well converged across
different codes.WWDM simulations are more problematic, but solutions
are on the way ... watch this space!

® Including models for baryons in the Universe can, in principle, significantly
alter the results from structure formation simulations:

® Triaxial “halos” " Oblate/round halos.
® Cuspy dark matter profiles " Cored dark matter profiles.
® Cored halos are more easily tidally disrupted " Fewer satellites.

® An existing stellar disc ™ An accreted “dark disc”.

® VWDM is becoming increasingly constrained. Latest Ly-alpha
measurements "* Mypm >3.3keV/c? [thermal]

® The observed distribution of DM agrees with “DM-only” simulations only
on the very largest scales.
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