Space Physics Research La]ooratory W. M. Keck Laboratory
Department of Atmospileric, Oceanic and Space Sciences Department of Aerospace Engineering
University of Miehigan University of Miehigan
MHD . .

Ionospheric control of
magnetospheric dynamics:
How the 1onospheric conductance

and outflow
effect the magnetotail

Aaron Ridley

University of Michigan

Yellowstone
October 3, 2001



No Outflow, Inner Boundary = 10 cm—3

In|t|al State (1 min.)

Thln Ta|I (23 min.)

After B. South (7 min.)




No Outflow, Inner Boundary = 100 cm—3

In|t|al State (1 min.) Thln Tail (34 min.)

N
o
TTTT[TT




No Outflow, Inner Boundary = 1000 cm—3

1 10005

1+ 10.000

3f 4 -0.005

1 10005

r 10.000

Jf 4 -0.005

Thin Tail (82 min.)




No Outflow, Inner Boundary = 25 - 250 cm™—3

Initial State (1 min.

rho)

Plasmoid Formed (43 min. )

Final State (120 min. - current)

0.0030

-8 0.0025

10

-F 1 0.0020

10.0015
-10

= 10.0010

L1l 10.0005




Potential (kV)

Potential (kV)

Potential (kV)

80

60

40

20

Ionospheric Response

20 min

12 min

No Outflow - Inner Boundary = 10 cm®
e :

0 | | | | |
0 20 40 60 80 100 120
Time (minutes)
No Outflow - Inner Boundary = 100 cm®
80 T T T T T T T T T T T T T T
30 min |
60 17 min H
40 -
20 —
0 | | | | |
0 20 40 60 80 100 120
Time (minutes)
No Outflow - Inner Boundary = 1000 cm®
80 T T T T T T T T T T T T T T T T
73 min )
25 min |
60 =
40 -
20 —
— |
0 | | | | |
0 20 40 60 80 100 120

Time (minutes)



Potential (kV)

Potential (kV)

80

60

40

20

80

60

40

20

Ionospheric Response

38 min

No Qutflow - Inner Boundary = 25 - 250 cm®
T T T T ]

21 min

[

20

No Outflow - Inner Boundary = 100 - 1000 cm®
L Y I B

Time (minutes)

P O IR ‘
40 60 80 100

—
63 min

24 min

\l/

20

Time (minutes)

N Y Y A SR B
40 60 80 100

120



Space Physics Research La]aoratory W. M. Keck La]ooratory
Department of Atmospheric, Oceanic and Space Sciences Department of Aerospace Engineering
University of Michigan University of Michigan
MHD . .

Conclusions |

e T he density in the magnetosphere can control the length of time in which
the ionosphere takes to reconfigure.

e [ he density in the magnetosphere controls the strength of the CPCP.

e [ he density in the magnetosphere controls the time it takes for a plas-
moid to form.

e T he density in the magnetosphere controls the length of the tail.



