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• 𝑁 = 10,000
𝜎 𝑚

• 𝐿 × 𝐿 × 𝐿
•

•

•

𝜁

“𝑖”

𝑚



•

•





𝜌 = 0.0463 𝜌 = 0.156



𝜌 = 0.305 𝜌 = 0.508



𝜌 = 0.723 𝜌 = 0.799
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𝜙(𝑛)

•

𝑟0 1.3𝜎

•

𝜙 𝑛 = 1 n = N , 0 (n < N)

•

𝑆

𝐾𝜎𝑆 ≅ 3.0



𝐾 𝜎𝑆

•

ρ = 0.305, 𝛾 = 0.6, 𝜁 = 1.5

𝐾 ≅ 7.0, 𝜎𝑆 ≅ 0.74

𝐾𝜎𝑆 ≅ 5.2

𝐾𝜎𝑆 𝐾𝜎𝑆 ≅ 3.0
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dense region
dilute region
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𝑣𝑥 𝑣𝑦 𝑣𝑧





•

•

•

•



𝑥

𝑦

𝜌


