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J — M relation

« An empirical and universal power law relation (Brosche, 1963)

.J :,BM a~5/3

« Many orders of magnitude
 From asteroids to haloes
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Explanations

* Mechanical equilibrium (Ozernoy, 1967; Carrasco et al, 1982)

Virial relation 2K+U =0 = Joc MRV o M?"3

Simple argument from tidal torque theory (Peebles, 1969;
White, 1994, Catelan & Theuns, 1996) T
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Explanations
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Question (motivation)

J(t) = BtyM

« Time evolution of J-M relation?

« To get a more clear picture about the establishment of
J-M relation

« To see the nonlinear effects in collapse stage on halos’
spins
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Results from N-body simulation

_ a(t)
ACDM: J(t) = S(OM
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Results from N-body simulation

_ a(t)
* J-Mrelation is hold from high redshift
=N (z=100) to today
* a starts from ~1.5 and reaches 5/3
i g recently
N - S evolves linearly with time in the
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.7 I.:—m.a
Linear Nonlin__ -
| regime regi[p}e < y _
l.:'-U—_ _HHIEEHI | u— //,’ —

Equilibrium regimes-



Results from N-body simulation
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Results from N-body simulation

* Nonlinear regime:
Nonlinear effects affect J-M relation significantly.
Drive a to 5/3.




Results from N-body simulation

| (a)

« Equilibrium regime:

virial equilibrium 2K +U =0

2K

virial parameter ]

n=1 —> a=5/3
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Summary I(t) = B)M

* A new, detailed picture of evolution and establishment for J-M
relation is given, based on simulation and theoretical
calculation.

« Three regimes’ scheme: (1) the value of power index in linear
regime depends on initial P(k); B(t) evolves linearly with time;
(2) Nonlinear process has a significant effect on the evolution
of J-M relation; (3) Virialization makes « = 5/3 and leads to a
“memory loss” of initial P(k); B8 also becomes a stable value.

« Detailed calculation of tidal torque theory (TTT) can explain J-
M relation in linear regime well. This supports the validity of
TTT In linear regime.



