


Horizon Run 3:

10,815 ℎ−1Mpc
Horizon Run 2:

7,200 ℎ−1Mpc
(� ∼ ͳʹ)

Horizon Run 1:

6,592 ℎ−1Mpc
(� ∼ ͺ)

Horizon Run 4:

3,150 ℎ−1Mpc
(� ∼ ͳ.5)

Millenium:

500 ℎ−1Mpc
(� ∼ Ͳ.ͳ)
(Springel+2005)





(Horizon Run 4; Kim+ 2015)



(Abell 1656; taken by Bob Franke)
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(Tempel+2014)
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ℳ� − 5 log ℎ < −ʹͲ



Color: Simulation

Black: SDSS (Tempel+2014)
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Short Merger Timescale
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Low spatial resolution Missing orphans

More centrals in 

volume-limited sampleSmaller bulk velocity

Lack of  

Finger-of-God
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detection
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