


Horizon Run 3:
10,815 ℎ−1Mpc

Horizon Run 2:
7,200 ℎ−1Mpc
(𝑧𝑧 ∼ 12)

Horizon Run 1:
6,592 ℎ−1Mpc
(𝑧𝑧 ∼ 8)

Horizon Run 4:
3,150 ℎ−1Mpc
(𝑧𝑧 ∼ 1.5)
Millenium:
500 ℎ−1Mpc
(𝑧𝑧 ∼ 0.17)
(Springel+2005)





Horizon Run 4 :
The first Horizon Run
that aims to cover substructures of  clusters 

STAY TUNED:
Horizon Run 5 !

(Horizon Run 4; Kim+ 2015)

(Abell 1656; taken by Bob Franke)









Einasto+ (2016) claims:
• Found a few shell-like structure of  galaxy groups
• Shell radius is 119 − 135ℎ−1Mpc, 

which is different from BAO scale (109ℎ−1Mpc)

• Is it false pattern recognition or coincidence?
• Or is it real, with physical background?



The Largest Cluster 
in Horizon Run 4

3rd Largest Cluster 
in Horizon Run 4



?



The Largest Sheet 
in Horizon Run 4

2nd Largest Sheet 
in Horizon Run 4
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