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Relationship of ions and neutrals
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O + photon (𝜆 ≤ 91 nm) -> O+ + e-

O2 + photon (𝜆 ≤ 103 nm) -> O2
+ + e-

   or O + O+ + e-

N2 + photon (𝜆 ≤ 80 nm) -> N2
+ + e-



Neutral composition impacts on the ionosphere

• O+ production
• O + photon -> O+ + e-

• O2 + photon -> O + O+ + e-

• O+ loss
• O+ + N2 -> NO+ +N



Neutral wind impacts on the ionosphere



Neutral wind impacts on the ionosphere



Neutral wind impacts on the ionosphere



Ionospheric impacts on the neutral atmosphere

𝐶𝑜𝑙𝑙𝑖𝑠𝑖𝑜𝑛𝑎𝑙	𝐻𝑒𝑎𝑡𝑖𝑛𝑔:	𝑞!"## = 𝐴 𝑇$ − 𝑇% + 𝐵 𝑇& − 𝑇%
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Magnetospheric impacts on the ionosphere & thermosphere



𝐻𝑒𝑎𝑡𝑖𝑛𝑔:	𝑞* = 𝑒𝑁& 𝑣⃗$+ − 𝑢%+ H 𝐸 + 𝑢%×𝐵

𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛: 	𝜌
𝐷𝑢
𝐷𝑡 = −∇𝑝 + 𝜂

𝜕'𝑢
𝜕𝑧' + 𝜌𝑔⃗ + 𝜌𝜐%,$ 𝑢$ − 𝑢 + 2𝜌𝑢×Ω)
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Neutral wind impacts on the ionosphere




