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Self-similar expanding flux tube and pressure balance

of of
Br:_EG' By =0, Bz—gG. (1)

By construction V - B = 0 for arbitrary f = f(r, ¢, z) or G = G(f).
(Schluter & Temesvary 1958, Deinzer 1965, Gibson & Low 1998, Schissler &
Rempel 2005, Gordovskyy & Jain 2007)

z 2 f\2
f =rbgg exp <_z1> , G= ﬁexp [— (fo> ] 2)
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(Fedun et al. 2011) Integrated numerically to find p and then p —turns out can
be solved analytically. ..

Vp+VEl +(B-V)B=pg, (3)



Solving for corrections to p and p
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B
V(pn + pm) + V270 +(B-V)B = (on+ om)9.

Separate hydrostatic and then correct for magnetohydrostatic effect.
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Physical constraints
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Physical constraints
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Single magnetic flux tube
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Single magnetic flux tube
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Single magnetic flux tube - pressure terms

submitted MNRAS 17th May, 2013 http://arxiv.org/abs/1305.4788
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Single magnetic flux tube - density terms
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Flux tube structure
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Multiple magnetic flux tube
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Multiple magnetic flux tube



http://fagent.wdfiles.com/local--files/solar/m3Dfluxtube.mpeg

Bibliography |

Aschwanden M J 2005 Physics of the Solar Corona. An
Introduction with Problems and Solutions (2nd edition).

Deinzer W 1965 ApJ 141, 548.

Fedun V, Shelyag S & Erdélyi R 2011 ApJ 727, 17.

Gibson S E & Low B C 1998 ApJ 493, 460.

Gordovskyy M & Jain R 2007 ApJ 661, 586—592.

Khomenko E, Collados M & Felipe T 2008 SoPh 251, 589-611.

McWhirter R W P, Thonemann P C & Wilson R 1975 A&A
40, 63-73.

Schllter A & Temesvary S 1958 in B Lehnert, ed.,
‘Electromagnetic Phenomena in Cosmical Physics’ Vol. 6
of JAU Symposium p. 263.

Schiissler M & Rempel M 2005 A&A 441, 337-346.

Vernazza J E, Avrett E H & Loeser R 1981 ApJS 45, 635-725.



	Intro: Outline of physical problem
	Stratification and structure of solar atmosphere

	Flux tube and atmosphere
	Equations
	Physical constraints

	Single magnetic flux tube
	3D view
	Density, temperature and plasma-
	Pressure correction terms
	Density correction terms
	Flux tube structure

	Multiple flux tubes
	bibliography

