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Contour and vector plot of the driving velocity imposed at the lower driver. We show a time of t ≈ 1800 s for the long time scale (T3) simulation. Movies of the drivers imposed in the T1 and T3 simulations are available online.



    

  
    
      Fig. 5. 
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Isosurfaces of six variables at the end point of the T2 simulation. Clockwise from top-left are: magnitude of the velocity, |v| = 13 km s−1; density, ρ = 1.5 ρ0 = 2.5 kg m−3; temperature, T = 1.3 T0 = 1.3 MK; magnitude of vorticity, |ω| = 7.6 × 10−2 s−1; magnitude of the current density, |j| = 8.0 × 10−4 A m−2; magnitude of perturbed magnetic field, |B1| = 20 G.
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Red line: magnitude of the time-averaged Poynting flux through the driven boundary as a function of x for the ideal T2 simulation. Black line: initial value of BxBz(x). For both lines, we have normalised by the maximum values.



    

  
    
      Fig. 10. 
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Left: volume integral of the square of the current density throughout the T1 (red), T2 (green), and T3 (blue) simulations. We show results for ideal (solid lines) and resistive (dashed) experiments. Right: volume integral of the square of the vorticity for the T1 (red), T2 (green), and T3 (blue) simulation. We show results for ideal (solid lines) and viscous (dashed) experiments. In each panel, we have normalised the curves using the maximum values obtained during the simulations.



    

  
    
      Fig. 11. 
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Upper left: energy increase in the T1, ideal simulation. We show each component of the energy: magnetic (purple), thermal (orange), and kinetic (grey). In order to make the last two lines visible, we have multiplied by factors of 50 and 500, respectively. The total energy change is shown in black and is almost identical to the purple line. Upper right: increase in volume integrated magnetic energy for resistive T1 (red), T2 (green), and T3 (blue) simulations. Lower left: increase in volume integrated thermal energy for resistive T1 (solid red), T2 (solid green), and T3 (solid blue) simulations. Lower right: heating efficiency for resistive T1 (red), T2 (green), and T3 (blue) simulations. This is calculated as the ratio between the increase in thermal energy and the total energy increase.



    

  
    
      Fig. 12. 
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Mean of j2 as a function of height at the end of the T1 (solid red), T2 (solid green) and T3 (solid blue) simulations. We also show the mean of the perturbed magnetic field strength for the T1 (dashed red), T2 (dashed green) and T3 (dashed blue) simulations. The solid black line shows the mean of the initial magnetic field strength as a function of height. For all variables we have normalised by their respective maxima and taken logarithms.



    

  
    
      Fig. 13. 
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Left: median log j2 along field lines of different lengths at the end of the T1 (red), T2 (green), and T3 (blue) simulations. Right: median temperature along field lines of different lengths at the end of these simulations.



    

  
    
      Fig. 14. 
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Median temperature along the arcade at t = 2000 s in the resistive T2 simulation.



    

  
    
      Fig. 15. 

      
        [image: thumbnail]
      

      
Evolution of |vx| along the line x = y = 0 for the ideal T1 (upper) and T3 (lower) simulations. We note that the colour bar for each panel is different.



    

  
    
      Fig. 16. 
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Volume integrated kinetic energy as a function of time for the ideal T1 (red), T2 (green), and T3 (blue) simulations.



    

  OEBPS/aa38869-20-eq8.gif
wsingexp [

——n)

e

—(t —





OEBPS/aa38869-20-fig9_small.jpg





OEBPS/aa38869-20-eq4.gif
l;’f (B-Vyv—(V-v) B~V x @V xB).





OEBPS/aa38869-20-eq7.gif
- ""Qlexp{
v,:z ,cosS,exp{T
<






OEBPS/aa38869-20-eq1.gif





OEBPS/aa38869-20-fig1.jpg





OEBPS/aa38869-20-fig5.jpg





OEBPS/aa38869-20-fig6.jpg
Y (Mm)

-5

-10

~10

0
X (Mm)

-4.0 2.0 0.0 2.0 4.0
Mean Poynting Flux (10* W m ™)





OEBPS/aa38869-20-fig8.jpg
Z (Mm)

e B B s e
¥ ¥ ¥ ¥ w % % X X
¥ ¥ ¥ v ¥ w ® X X &
¥ ¥ ¥ ¥ w» w W ® X &

15 VR . . A e
¥ ¥ ¥ ¥ ¥ =~ X X X X
YV ¥ ¥ ¥ ¥ =~ RN X X A
¥ ¥ ¥ ¥ ¥ = X X X A
vy ¥ ¥ ¥ ¥ X X X X KX

10 72 ¥ ¥ ¥ N X X K =«
2 2 2 ¥ ¥ N X X X &
A A A K XN KN R O7y
AR AR £ RN R N
P A A A~ R X N NN

5 Xt 2 AN A oA A\
KK 2 AKX A A A S
RRKKARKAAAS

LS N ¥ 7
AN

-10 -5 0

SE R

SN % N N N N N w
Z R X RN % % %N N M N N N NN
N K X = Y N N % N % % Y
A e e e T T T

¥ ¥ ¥V NN NNV v vy

X

LN

X (Mm)

0.0 0.2 0.5

Y

~

A}

N

0.8

log Energy Flux

X

¥

¢

4

¥ 4

’

N ¥ K K KKKV

A A A A~

1.0

I's

s

s

g





OEBPS/aa38869-20-fig9.jpg
Total Poynting Flux (10°' J)

\
1000
Time (s)





OEBPS/aa38869-20-fig1_small.jpg





OEBPS/aa38869-20-fig12_small.jpg





OEBPS/aa38869-20-fig10.jpg
1.0

LI L L B

T T N=x

1.0

0.8

T T

Jo® dv

0.6

0.4

1
1000
Time (s)

0.2

\

N
A

¢
L

T |

1000
Time (s)

(il
1500

2000





OEBPS/aa38869-20-fig14.jpg
Z (Mm)

20 mum

15 8

10

1.0

0
X (Mm)

15 20 25
Temperature (MK)

3.0






OEBPS/aa38869-20-eq11.gif





OEBPS/aa38869-20-fig16.jpg
Kinetic Energy (10" J)






OEBPS/aa38869-20-fig15.jpg


OEBPS/aa38869-20-fig11_small.jpg





OEBPS/aa38869-20-fig15_small.jpg





