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Problem statement
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dissipative plasma

photosphere (solar corona)

H
p=10"7+10"g/cm’
H=1+100G

T =10*210° °K
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Alfven wave parameters
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The relations between the amplitudes and dispersion equation
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Equations for dissipative plasma
(electromagnetic hydrodynamics equations (EMHD))

divu=0, p=const - incompressibility condition
@ + l DivI] = l DivP — dynamic equation
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———+rotE=0, divH=0, j=-—rotH - quasi-stationary Maxwell equations
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divE=0 — quasi-neutrality condition
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E + "~ rotrotE = J —~[U,H]+=DivW - generalized Ohm's law
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thermal conductivity viscous stresses \mé—} temperature bremsstrahlung
N y heating relaxation
V,=Ut 5jp, =2 p 0 = gy =0, A CE = &5 _
P A, e (y-1)m, c, =T (—) — specific heat at
oT p constant pressure

IT— momentum flux density tensor

P — viscous stress tensor p; =0 p; =p; =Z°nn, KT, -const
W - "Hall terms* tensor



Boundary value problem for the absorption of

Alfven wave
EMHD - plasma
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t=0: p=p,, T=T,, H,=const
x=0: U =Uge", H =Hge", E =Ee"
Xx=40: U, =0, H, =0, E, =0, T=T,

determining parameters of the problem
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Calculation results

Base variant  [p, =107*g/cm®, H,=1G, Z=1 =

Q:3'103’ a_l_zg, L():lcm:C/(Dp, izl

v, =2.8-10°cm/sec, t,=3.45-10"°sec, T,~10°°K, r,=2-10"cm<<L,
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Distribution of temperature of electrons at different times for different amplitudes
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Calculation results
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Distribution of temperature of ions at different times for different amplitudes

Uy : (a)-0.1, (b) - 1.



Calculation results
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Distribution of the electric field intensity and current density at different times for different amplitudes
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Conclusions

1) Steady quasi-stationary mode

2) Finite depth of penetration Ug/=1: d=164 or d ~15m

3) Dissipative plasma of the solar corona can be heated
due to the absorption of Alfvén waves to a

temperature 10°K
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