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What do we know about

Dark Matter Density
around the solar system?




p = 0.4 GeV /cm?®

only over kpc-scale



near the solar system

p < O(1) x 10* GeV /cm?
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Astrometric Search (Gw detectors)
for Ultralight Dark Matter




Ultralight Dark Matter



we define ultralight dark matter (ULDM)
as bosonic DM candidates with m < eV

ULDM eV



we define ultralight dark matter (ULDM)
as bosonic DM candidates with m < eV

m < 10eV
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Schive, Chiueh, Broadhurst (14)




An intuitive understanding of the granule structure:

Quasiparticle [Hui et al 17]
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the size and mass of them could be astronomical
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being that massive
It may engage in interaction with stars
and significantly perturb the motion of them
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over time
a star experiences multiple enco
with quasiparticles
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over time
a star experiences multiple encounters
with quasiparticles
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so what?



so what?

quasiparticles bombards
normal matters, leaving distinctive stochastic signals
IN gravitational wave detectors
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Pulsar Timing Array
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Astrometry
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what is reflected in detector observables
IS the statistical properties of
density fluctuations of ULDM






the density-density correlator at the same position is
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the density-density correlator at the same position is
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Earth



\f\f\f\J\J\ star

Earth






the signal is characterised by spectrum and correlation

(b (0)3w}(¢)) = [ df P S(f)cosl2mf(t — 1)

[Kim 2406.03539]
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Remark

the result shown here Is sensitive to
ULDM density around/within the solar system



local dark matter density is often derived over kpc scales

po.= 0.4GeV/cm?
IS an average density over the volume of kpc



. what we are probing Is
(or what matters for all terrestrial DM detector is)
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currently no measurement on this scale exists



only constraints exist

< 11 From geodetic satellite and LLR
p/po < 10 (Adler (08)]
< 6 From asteroids in the solar system
p/po S 6% 10 [Tsai, Eby et al (22)]

< 4 From solar system ephemerides
:0/:00 ~ 2 x 10 [Pitjev, Pitjeva (13)]

Astrometry will provide
one of the strongest probes of ULDM density
within/around the solar system
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Stochastic Signals
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