speed could reach up to 800 km s~1. Heliosphere is not symmetry because of the relative motion of the
solar system.
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Eq. (4) could be applied to planets like Earth and we could end up with getting a mass outflow. But Earth
has a magnetic field which could hold the particles (When particles reach to the upper atmosphere it
becomes ionized due to the solar radiation thus would be subjected to the Earth’s magnetic field). Planets
like Mars have no magnetic field, thus have a mass outflow.

Solar Wind

Considering spherical symmetric stationary yet not a static system,

Continuity Eq.
d
pw (pvr?) =0- (1),  pvr? = constant

Momentum Eq.
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Gas law
P =pc - (3)
From Eqg. (1) (continuity Eq.)
dp Jv
22F 227 —
vr 3 + pr 3 + 2pvr =20
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From eq. (2) (momentum eq.) and Eq. (3) (Gas Law)

YorT " vz " por
v v GM, 10dp
257 2 55 > O
cs or cir? por

From Eq. (4) and (5),
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v
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At the critical radius (r = 1) ineq. (6) L.H.S. =0,

e = 2652 - (7)

By integrating Eq. (6) we can obtain the solution for the Solar Wind

v? GM
——In() =— 942 In(r) + constant
2c¢; cir

The solution is independent of the sign of v, so we could rearrange the eq. as follows

UZ 1 GMO

— —=In(v?) = + 21In(r) + constant — (8

3~ 30 =+ 2@ ®)
o Solution I and II are

double valued. Solution 11
also doesn’t connect to the
solar surface.

W, a
o Solution III is too large ek
(supersonic) close to the

Sun - not observed.

Critical pui‘\’-nl I
o Solution IV is called the 3 \
solar breeze solution.

o Solution V is the solar e -
wind solution (confirmed ) ’ o
in 1960 by Mariner II). It €
passes through the critical

pointatr=r.andv =y, @

Eg. could also be used to describe a mass inflow for a star which will be mirror image across x-axis of the
above graph. That show the mass inflow at a star formation.



martens
Sticky Note
it was Luna 1, a Soviet spacecraft that first confirmed the supersonic solar wind.




