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Temperature in solar models
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Generalized Ohm’s law
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Energy conservation equation
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Since Ambipolar diffusivity is 5 orders of magnitude larger
than the Ohmic diffusivity, we expect important heating
due to current dissipation.
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Conversion of magnetic to thermal energy
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Conversion of magnetic to thermal energy
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Numerical simulations of heating
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Numerical simulations of heating
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Numerical simulations of heating

e AT ANVU RIS N AN Y, e

Test case:

No gravity

T, P, p from VAL-C
at Z=1000 km

Bz(x) = Boexp (__(m-—-xo)Q)

202

By = /2uP % 0.9 = 18G

e VRNV SIIIE v A AR
20 N T T T T
10¢

Total energy
o

—20F. . ..
0 500

—10F

& all

L NS

1000
Time [sec]

1500

2000

Elena Khomenko




WINTS R F@ i B AT IV A AL 'S LR

— 20w . N OF

FJIE W 7% =2

Numerical simulations of heating
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Flux tube parameters
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VALC-based, no radiative losses
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VALC-based, no radiative losses
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HolMul-based, no radiative losses
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VALC-based, radiative losses included
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Time evolution, no radiative losses
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Time evolution, radiative losses included
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Radiative losses included/ excluded
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Conclusions
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Partial ionization effects are essential in the low chromosphere.

Current dissipation due to relative motion between neutrals and ions
- Ambipolar diffusion - can be an important source of chromospheric heating.

4*, The amount of heating and its time scale depend on the initial
temperature of chromospheric magnetic structures, varying from
few seconds to minutes.

4*. The Joule heating by ambipolar diffusion may be able to balance
radiative losses of the chromosphere. After a period of damped
oscillations, the temperature stabilizes at 6-7 kK at 1.8 Mm.
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