Hydrodynamic Parker model

spherical: v(r) = v(r) er isothermal: P = (kB/m) T0 ρ = c2 ρ d dr (r2ρ v) = 0 ∧ v dv dr = − 1 ρ dP dr − GMSun r2

⇒ v2 − c2 v dv dr = 2c2 r − GMSun r2 critical (sonic) point at r = rc := GMSun 2c2

discard as unphysical disagrees w/observation SOLAR WIND

T = 106 K ⇒ c = 130 km/s ⇒ rc = 5.8 RSun r ≫ rc v ≫ c } ⇒ v(r) 2c ≈ √ ln ( r rc ) , ρ(r) c ∝ � r2 [ ln ( r rc )]−1_2

Suggestion for Basic Equations: ∂tρ + ∇ · (ρv) = 0 ρ [∂tv + (v · ∇)v] = −∇p − ρGMSun/r2 er −∇pw + (j × B)/c +∇ · (νRρ∇ · v) nkB γ − 1 [∂tTp + (v · ∇)Tp] + nkBTp(∇ · v) = nkB γ − 1 νep(Te − Tp) + Qp + ∇ · ( ↔ κ p∇Tp) and (e,p) → (p,e) + MHD Maxwell Eqs.

∂tP + ∇ · [(3v + 2vA)P ] − (v · ∇)P = 0 E + (v × B)/c = η j where P = P (f, r) = F (f) R(r); F (f) = P0/f ⇒ pw = 1 8π ∫ f_H f0 P (f, r) df = P0 8π ln ( fH f0 ) R(r) Qe = 0 Qp = − P (fH) 4π (v + vA) · ∇fH ( ↔ κ e,p)ij = αij(Te,p) νep ∝ n T −3/2e νR ∝ 10−2RSun vA; η = ...?