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HHZR 23 AR PR A B s T EALLSELk, AL AR, O RS AR FEE R kR E. Ak
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4.2.2 FoF BEE&HFN
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The Recent Progress of the Boundaries of
Dark Matter Haloes

SONG Jia-yu's?

(1. Key Laboratory for Research in Galazies and Cosmology, Shanghai Astronomical Observatory, Chi-
nese Academy of Sciences, Shanghai 200030, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract: Dark matter haloes, whose boundary definition is controversial for a long time,
are the building blocks of our universe. We review the explorations of this issue. Tradition-
ally, the spherical overdensity definition, which defines a dense enough spherical region as
a halo, can lead to the problem of pseudo-evolution. That is, according to its definition, a
halo’s mass and radius grow many times but without much happened in its inner structure
and physical processes. Another common method is the famous friends-of-friends algorithm,
which links particles nearby. Both of these two algorithms are early and classical methods,
which are fast to run but have little physical meanings. Besides, new methods can always
been put forward. The static radius, which is defined at the outermost location of the static
region, has been introduced. The splashback radius, is proposed because of the discovery
that the logarithmic slope of the density profile of haloes decreases steeply at outer region.
We then introduce two algorithms to calculate the splashback radius and show some obser-
vational evidence of it. The inner depletion radius and characteristic depletion radius are
defined based on halo’s dynamical properties, the former has been measured through our
Milky Way. There’s also some connection between splashback radius and inner depletion ra-
dius, the latter could be regarded as the outermost splashback boundary. We also introduce
the merger tree and accretion history of dark matter haloes. Finally, we summarize different

kinds of boundaries and show some prospects.

Key words: dark matter halo; boundary; overdensity; splashback radius; depletion radius
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