




Λ
3H ≪ 𝑇~150



𝑇𝑐ℎ ≈ 155 𝑇𝑘𝑖𝑛 ≈ 100 − 120

𝑇ch 𝑇kin



•

•
𝜇𝐴 = 𝐴𝜇𝑁

𝜂 ~ 10−10



•

•



•

•

𝑝𝑛𝑋 ↔ 𝑑𝑋



•

•

𝑝𝑛𝑋 ↔ 𝑑𝑋



•

•

𝑝𝑛𝑋 ↔ 𝑑𝑋

≈ → 𝜇𝑑 ≈ 𝜇𝑝 + 𝜇𝑛





•

•

𝑝 + 𝑛 ↔ 𝑑 + 𝛾 𝑝 + 𝑛 + 𝜋 ↔ 𝑑 + 𝜋



•

•
𝜂𝐵𝐵𝑁 ~ 10−10 𝜂𝐿𝐻𝐶 ~ 0.05

• →

• ~10−22

• 𝑇𝐵𝐵𝑁 < 1 𝑇𝐻𝐼𝐶 ~ 100

•

• 𝜇𝐵 ≈ 0 𝜇𝐵 ≠ 0

•



• 𝑇𝑐ℎ = 155
𝑛𝑖 = 𝑛𝑖

𝑒𝑞
𝑒𝜇𝑁/𝑇

•

• 𝑋 + 𝐴 ↔ 𝑋 + σ𝑖 𝐴𝑖 , 𝑋



• 𝑇𝑐ℎ = 155
𝑛𝑖 = 𝑛𝑖

𝑒𝑞
𝑒𝜇𝑁/𝑇

•

• 𝑋 + 𝐴 ↔ 𝑋 + σ𝑖 𝐴𝑖 , 𝑋





𝑇 < 𝑇𝑐ℎ

𝜋𝜋 ↔ 𝜌, 𝜋Κ ↔ Κ∗, 𝜋𝑁 ↔ ∆

https://github.com/vlvovch/Thermal-FIST
https://doi.org/10.1016/j.cpc.2019.06.024


simplified

𝑇𝑐ℎ = 155 𝑉𝑐ℎ = 4700



simplified Saha



▪



𝑇 = 𝑇𝑘𝑖𝑛



ΞΞ ←



𝑇 ≈ 𝑇𝑘𝑖𝑛

Κ∗ 𝜋Κ ↔ Κ∗ 𝜇𝐾∗ = 𝜇𝐾 + 𝜇𝜋



𝑇𝑘𝑖𝑛, 𝜋, 𝐾, 𝑝
𝑝𝑇

𝑇𝑘𝑖𝑛 = 96 ± 11

𝑇𝑘𝑖𝑛 = 126 ± 2

𝑇𝑘𝑖𝑛 = 78 ± 2



𝐾∗0 𝜌0

𝑇𝑘𝑖𝑛 𝛽𝑇



• Δ(1232) Σ

• 𝑓0

→
𝑓0



•

𝑇 < 𝑇𝑐ℎ

•

𝑇𝑘𝑖𝑛 = 107 ± 8

•



𝑁𝐼 ≪ 𝑁𝑆: 𝑁𝐼 𝑡 ∝ exp
𝑅0−1

𝜏𝐼
𝑡



𝑅0 ≈ 3

https://github.com/CSSEGISandData/COVID-19/tree/master/csse_covid_19_data


𝑅0 ≈ 3

Thank you and stay healthy!

https://github.com/CSSEGISandData/COVID-19/tree/master/csse_covid_19_data

