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Research Strategy

i Fornax

Missing satellite
Diversity problem
Eridanus Il star cluster
Crater Il large core
Too many thin disks....



Alternative Dark Matter

Spurious haloes of WDM High resolution of FDM
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Research Strategy

i Fornax

Study the
Nature of Dark Matter



The Diversity of Core Halo Structure in the Fuzzy Dark Matter Model

(Chan, Elisa, Chiba,. et al, 2022, MRNAS, 511, 943)



https://arxiv.org/abs/2110.11882
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Core-Halo Structure

Density Profile
P = Pcore T~ PNFW

Core-halo mass relation
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gravity vs velocity dispersion

Core
gravity vs Quantum pressure



Observational Constraints (Excluded Bound)

Core-halo relation
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No agreement between groups!
K. Hayashi, E. Ferreira, J. Chan. 2021




Schrodinger-Poisson system
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https://docs.google.com/file/d/1upHITmXPG-nC-MR3JePT69ylLGSdf9Wg/preview
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Code Comparison
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Simulation Set Up

(This Work) (May+21)
Soliton merger | Large-box cosmological
0.3 Mpc 10 Mpc/h
812 8640°
10722 eV 7x 1072 eV
3 3
0.644 kpc 1.547 =kpc

Difficult to simulate FDM!
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Density profile
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Density Profile
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3 Small box

May+21
This work

Large box
cosmologcial
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Soliton Mergers

r/rg

Confirming the core profile

Transition radius
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Density Profile

Transition radius
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Confirming the core profile
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The core-halo relation
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e Dispersion!

e Previous studies only describe
part of the core-halo population

New Empirical Equation

Mc =B+ (Mp/y)®
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Dispersion in the core-halo relation
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Diversity of density profiles
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Problem with FDM
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Summary & future work

W Revaluate dwarf data

Diverse core-halo
BB structure (this work)

~

RREY Div?rsity of
Rotation curve

We need
Zoom-in simulation of MW size halo until z=0



Thank you for listening!
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