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1. Observations Find 10 Planes of Satellites in 4. We Find Planes in New Horizon!
Nearby Galaxies

We identify 13 Milky Way type systems in New horizon and measure the plane of best fit

Numerous observations in recent years have shown that the satellite galaxies for each one.
orbiting our local galaxies tend to allg_n thelr orbits in t_hln nlanes around the host Sl o slEne fenETes i e
galaxy [1,2,3,4,5,6]. The apparent ubiquity of well-defined planar structures are rare Horizon for a host galaxy of mass
occurrences in cold dark matter simulations, existing in < 2% [7,8,9] of Milky Way 4.5 x 101° M_:
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5. Are These Planes Random Occurrences?

Adapted from Pawlowski 2021 [1]
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Velocity’ 6. More than 30% of Planes in New Horizon
Dark Matter Halo .
® Are Comparable to Observations
“Relative to the line of sight Out of 13 candidate systems, we find planes in 5 of them, or ~ 38% of them.

What we expect to see! A What we observe! A spatially
uniform isotropic distribution elongated and kinematically o R
of satellites around their coherent plane of satellites. | Significant planes are those
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Simulations find < 2% of such systems in a ACDM context raising the question of 22 planes generated for each
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3. Need for High Resolution, Large Volume .
We find:
Simu]ation 1. that the distribution of satellites is elongated in general when
If planes of satellites occur due to motions down cosmic considering the shape of the underlying dark matter halo, skewing
filaments, then past attempts had neither the resolution nor the distribution of c/a ratios to lower values, but we still find
the volume to recover them. Significant planes despite this.
We use the Cosmo|ogica| ZOoOMm-in Simu|ation’ New Horizon [12] 2. that CO'rOtat|ng p|aneS Of Sate”IteS dO eX|St |n SlmUIat|OnS, Strongly
satellite interaction is properly described as previously thought.
- High Resolution — Satellites _ _ _ _ '
. Large Volume — Large Scale Environment Will appear in Madhani et al. In prep: EI E
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Spatial Resolution: 34 pc ,
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Stellar Mass Resolution: 10* M.
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