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Evaluation of Local Dark Matter Based on the IllustrisTNG Simulation
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1. Introduction 4. Results

The local dark matter (DM) density 1s estimated to be about 0.4 ® Local DM density:
GeV/cm?, and 1ts speed distribution 1s often assumed to follow an We calculate the DM density in the Solar-neighborhood-like
isotropic Maxwellian distribution. Both quantities are subject to region selected in Section 3. The density is first computed for
significant astrophysical uncertainties in direct detection of DM. -
. . . each extracted galaxy, and then averaged over all galaxies.
This study aims to evaluate the local DM density and speed
distribution using data from IllustrisTNG simulation. - Average ot local DM density: o
0.501 + 0.119 GeV/cm? | Total number of extracted
C :tent with th 1 o 25 1 galaxies: 13
2. IMlustrisTNG [2] Oonsistent wi C Va. ucs -5 .
suggested by observations. ) -5°
® [llustrisTNG 1s one of the cosmological hydrodynamical . k=i
smulations - Average of maximum values: s
. ) 1.0 +
| 1.176 + 0.295 GeV/cm? - 1]
® [llustrisTNG has data on stars, gas, and DM. o 21N 03-06GeV/em®
, , o , - Average of minimum values: S |
® We use the publicly data from the highest-resolution simulation, 0154 + 0.031 GeV/em? " T om od0 o4 030 05 oso o0es 070
TNG50. ' - average of DM density [GeV/cm?]
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e ® Speed distribution of local DM:
3D distribution of DM N G L
frs780 Sty et We fit the extracted speed distribution with a Maxwellian
howos B, 0 Tete distribution.
::16720%‘- E ;3 Y BT S
hesco Brobegm 0 DS - Peak of speed distribution: 238 km/s
16660 D e e 5 Tr:géoo
s B NEE e tme ' #%, [Extracted speed distribution]
22649, 15680, TR PR e T & N
99633799 15660 (% N o il oo . SO 0.0025 1 i ¥,
X[kDC//,] 75873%760 1515?2%40 mONumlj)O{;r of G;;I[ines (rs;olved]l\(;j.r 2101907\/1@) 1gef.[Z] | ;é 7)) k‘;’ . : . .
5 000207 PR \.‘ Maxwellian distribution ‘
0.0015 1 ‘./» Y. ‘:t‘\’ /
3. Extraction DM in the Solar-neighborhood-like region oo  F B \1\/
; e~
. . . . . 0.0005 - / 'Q_.&
We define a region similar to the Solar neighborhood according U '
to the following criteria. o w0 0 ; (En/ ) w0 a0
spee S

(1) Selection of Milky Way-like galaxies:

- QGalactic total mass: 0.83 x 1012M, — 2.0 x 1012 M, 5. Summary and future work

- Bulge-to-total mass ratio (B/T): 0.131 —0.178

® We evaluated the local DM density and speed distribution

(2) Extraction of the Solar-neighborhood-like region: based on MustrisTNG data.
- (@Galactic Center-Solar System: 7 —9 kpc
- The Galactic disk ® Average the DM density is 0.501 £ 0.119 GeV/cm?.
- We analyze DM that satisfies criteria (U and (). ® We fit the extracted speed distribution with a Maxwellian
distribution.
A) The structure of the Mllky Way ® The peak of speed is 238 km/s.
® The Milky Way has three structural components: Evaluation of the anisotropy in the velocity distribution.
bulge, disk, and halo. Halo
- Total mass of Milky Way: 1.15 x 1012 M, 8.5 kpc C) Extraction of Galactic disk data
o L .
® The Solar System is located in the Mo go e>.<tra.ct the;l Galactic disk region, Wé decpmpdqse 't[})le §tellar
Galactic disk. Solar System Disk ensity into three components using (Gaussian distributions.
® [t 1s at a distance of about 8.5 kpc from ® The region between the intersections of each component
the center of the Milky Way. (shown 1n blue) 1s defined as the galactic disk.
B) 3D distribution of Local DM
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