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Genetically modified initial conditions
The technique

Initial conditions
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Overlay the fields
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Recombine at boundary
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Halo-filament spin alignment
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Halo-filament spin alignment

The current approach using large volumes
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How do similar-mass halos
align to their main filament?

large volume = large sample of halos

Can we measure an alignment
signal on the scale of a single halo?



Setting up the experiment

Systematically a halo closer to a filament

Run two volume simulations (50 Mpc) ™~ o52)

O serve as repositories for potential halo @ |
and filament candidates g
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Run zoom simulations for each halo
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Setting up the experiment

Systematically splicing a halo closer to a filament

lice

11



Setting up the experiment

Systematically splicing a halo closer to a filament

Closest to filament

— Furthest from filament'1
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Measuring the spin alignment

e |nitial evolution I1s the same

1.0 | I I | I I I I I | | | I | | I I

Average of the furthest halos -

Average of the closest halos _' ® We find a misalignment
; signal of over 15% at
. present day

. 15%
i Reminder
5 Only difference Is the
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Getting the complete picture
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We can look at the deviation of
different halo quantities from the mean

O Mass, virialization, and maximal
velocity are the same

o Morphc and orientation vary
significantly

14



Getting the complete picture
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configuration

We can look at the deviation of
different halo quantities from the mean

O Mass, virialization, and maximal
velocity are the same

o Morphc and orientation vary
significantly

O For this halo, spAM and spin
have been impacted as well
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Conclusions

® Splicing can be used In controlled numerical experiments to test for causal
effects between structures - } -

® \/\Ve show how, through splicing, the non-linear tides from a filament torques a
dark matter halo by at least 15% into a mis-aligned configuration

e \orphology Is also significantly impacted, leaving properties like mass, viral
radius, and maximal velocity unchanged




