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Depletion Radius: Definition

Fong & Han. 2021
Growth of halo &J Depletion of environment

Continuity equation:

dp(r,t) 1 OMFR(r,t)
ot  4nmr2 or

Mass Flow Rate:

dM (< 1)

MFR(r) = ”

= 4mr?p(r)v,(r)
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Depletion Radius: Definition

Fong & Han. 2021
Growth of halo &J Depletion of environment

Riq: inner depletion radius, At
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Depletion Radius: Theoretical Expectations

Fillmore & Goldreich 1984 5= M _ (M)“ d_zzf — — % M o)
Self-similar spherical collapse model M; \M, dt r
i e = 0.2 o = 0.8
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Depletion Radius: Theoretical Expectations
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Depletion Radius in Simulation
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Dependence on Mass
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Dependence on Redshift nigher
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Contribution to the R, Feature
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Dependence on Mass
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Dependence on Redshift
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Summary

1. The depletion radius depends majorly on mass accretion rate I,

higher I' — smaller R,,/R,;, , similar to splashback radius;

Vir

2. The depletion radius also depends on redshift,

higher z — larger R,/R,;., weaker dependence on I;

Vir

3. The dependence on I is actually on the transient accretion state of halo.

M

v

. iIs not a good proxy for evaluating accretion rate;
4. The depletion feature mostly comes from unsmooth accretion (minor merger).

The smooth accretion component exhibits higher self-similarity and opposite evolution.
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