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Can we be sure about the results?
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N-body zoom-in simulations

mDM = 250eV mDM = 1keV mDM = 5keV
Mhm ~ 10** Msun/h Mhm ~ 10" Msun/h Mhm ~ 10’ Msun/h

- Zoom-insetup:
resolve %0.2-0.5 of the
virial radius

- 16 halos at the
half-mode mass




Density profiles: example

mpMm = lkeV
M(zg,) = 1.55-10%%" Mg
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Density profiles: example
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Density profiles: example
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Density profiles: example
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Density profiles: example
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Summary plot: inner cusp slope
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Summary plot: inner cusp slope
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Artificial fragmentation: N-body simulations

Does it affect the structure of the halo?
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Solving the Vlasov-Poisson equation

Discretize Image credit: Jens Stlicker
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Solving the Vlasov-Poisson equation

Discretize Image credit: Jens Stlicker
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If we used a better density estimate for the computation of the forces,
the numerical errors that cause the artificial fragmentation would be negligible




N-body and Phase-space density estimates

N-body density estimate Phase-space density estimate




Solving the Vlasov-Poisson equation

Image credit: Jens Stlicker

to compute the forces

we have a great density Interpolate back
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Solving the Vlasov-Poisson equations

2 ’ -

S h eet + Re l ease ( - - good density estimate (also in low density

regions)
- no artificial fragmentation
- independent code to N-body

Image credit: Jens Stlicker



Removing the pre-collapse fragmentation




Removing the pre-collapse fragmentation
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Conclusions

- Thefirst halos in WDM cosmologies have steep inner cusps (at least 18 orders of magnitude in mass)

- Artificial fragmentation shallows the innermost part of the cusp.

- Getting rid of the artificial fragmentation, we recover the steep cusp.



Conclusions

- Thefirst halos in WDM cosmologies have steep inner cusps (at least 18 orders of magnitude in mass)

- Artificial fragmentation shallows the innermost part of the cusp.

- Getting rid of the artificial fragmentation, we recover the steep cusp.

- Theinner cusp is set by the gravitational collapse from the smooth field. If there are mergers in
the formation process, the inner cusp is shallowed.



Back-up slides: Complexity of the sheet
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Back-up slides: sheet+release test

Sheet+Release




Back-up slides: sheet+release test

Sheet+Release
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