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𝑑3𝑝
= 𝑑3Σ𝜇(𝑥)𝑝׬

𝜇𝑓(𝑥, 𝑝)

• 𝑑3Σ𝜇(𝑥)

• 𝑓 𝑥, 𝑝

𝛿 𝜀

•

𝑥𝜇 = (𝑡, 𝑟 1 − 𝜀 cos𝜙 sin 𝜃 ,
𝑟 1 − 𝜀 sin𝜙 sin 𝜃 , 𝑟 1 + 𝜀 cos𝜃)

•

𝑢𝜇 = 𝛾(𝜉)(𝑡, 𝜐(𝜉) 1 − 𝛿 cos𝜙 sin 𝜃 ,
𝜐(𝜉) 1 − 𝛿 sin𝜙 sin 𝜃 , 𝜐(𝜉) 1 + 𝛿 cos 𝜃)

𝜐 𝑟 = tanh(𝐻𝑟)

𝑢𝑧

𝑢𝑦

𝜃
𝜐 1 − 𝛿

𝜐 1 + 𝛿

𝜃

𝑟 1 − 𝜀

𝑟 1 + 𝜀

𝜙
𝜃
𝑟
𝜉

𝜉 → (𝑟(𝜉), 𝑡(𝜉))
𝜐(𝜉)

𝜐 𝜉 = 𝜐(𝑟)
𝛾(𝜉)
𝐻

𝛿 𝜀



• 𝑇

• R

• 𝜇𝐵

• 𝛾𝑆

𝐻 𝜀 𝛿

𝑄2 =
1

𝑁
෍

𝑖=0

𝑁
𝑌𝑖,𝑚𝑜𝑑𝑒𝑙 − 𝑌𝑖,𝑒𝑥𝑝

2

𝑌𝑖,𝑒𝑥𝑝
2

𝑇 49.6 ± 1.1 70.3 ± 2.0 63.5 ± 1.6

R 16.0 6.8 ± 0.9 10.4 ± 0.3

𝜇𝐵 776 ± 3 872.1 ± 24.3 781.1 ± 3.3

𝛾𝑆 0.16 ± 0.02 0.05 ± 0.01 0.04 ± 0.01

𝜒2/𝑁𝑑𝑓 𝑁𝑑𝑓 = 0 1.13/2 62.30/5

H 0.01 0.0225 0.016

δ 0.2 0.4 0.4

𝑄2 0.238 0.256 0.323

𝑝 (𝑓𝑟𝑒𝑒) 77.6 ±2.4

𝑝 (𝑏𝑜𝑢𝑛𝑑) 46.5 ±1.5

𝜋+ 9.3 ±0.6

𝜋+ 17.1 ±1.1

Κ+ 5.98 ∙ 10−2 ±6.79 ∙ 10−3

Κ+ 5.6 ∙ 10−4 ±5.96 ∙ 10−5

Λ 8.22 ∙ 10−2 −9.2
+5.2∙ 10−2

𝑠𝑁𝑁 = 2.4
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• 𝜀

•
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•
𝜀

•

• 𝑝𝑇

• 𝑘𝑇 =
𝑝𝑇1+𝑝𝑇2

2

• 𝑅𝑜𝑢𝑡 𝑅𝑠𝑖𝑑𝑒 𝑅𝑙𝑜𝑛𝑔

• 𝑅𝑖𝑛𝑣 𝑅𝑜𝑢𝑡
𝑅𝑠𝑖𝑑𝑒 𝑅𝑙𝑜𝑛𝑔 𝑅𝑖𝑛𝑣
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