Basic equations:

— Mass conservation.. P V, A = const.

spherically symmetric => A (r) o 7’

Momentum equation...
8Vr _ ﬁp G Mo p

pv, 9 - or 2 plasma density
Energy equation... T = const. ( 0= m " v. =const. v, = =

isothermal sound speed
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Lagrangian derivative vs. Eulerian derivative
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Solutions of (vr -
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' dimensionless form |
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Characteristics of the solutions...

.C<-3

I.C<-3

These two solutions are physically incorrect K
(although they are correct mathematically) |
because flow velocity takes two different values at the same position.

V.C>-3 VL.C=-3

These four solutions are physically correct. Which is appropriate for solar wind?

.. starts with a supersonic flow (v, > v,) at a solar surface
=> inconsistent with inner boundary condition

.. starts with a subsonic flow (v, < v.) at a solar surface, and becomes supersonic
=> consistent with inner boundary condition

N.C>-3 IV.C=-3
H.c>-3  VIL.LC=-3
IV.C=-3
V.C>-3

... starts with a subsonic flow (v, < v,) at a solar surface, and remains subsonic
=> consistent with inner boundary condition



Outer boundary condition (solution IV vs. solution V )...
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is different between |V
(supersonic case, low pressure) and
V (subsonic case, high pressure).

l

Observation suggests a very low value
of gas pressure at the outer boundary

(P < 107" ), SO WE

select solution IV (supersonic case).

r.o~3 R, withT ~15x10° K



