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Background

e Solar wind magnetosphere Neutral

. point Bow shock
coupling -> energy: 5

Magnetopause

* Deformation of the
magnetopause
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* Balance of energy flux through
the magnetopause surface
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Internal capture, organization \
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* Balance of energy flux through
the magnetopause surface

Weighted by Cell Area
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Background

Dessler-Parker-Sckopke
Relation

* Internal capture, organization
and decay of captured energy

* Current systems cause
magnetic perturbations

Virial Theorem
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Ring Current energy is related
directly to AB

ALL changes to the system
momentum balance can be

averaged to calculate AB
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MHD momentum
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MHD momentum
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MHD momentum
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Measure Currents

Biot Savart law #

B(r) = Ho (JdV) xr’
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GEOMAGNETIC STORM AND RECENTLY DEPLOYED STARLINK SATELLITES
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Methods: Region Defintion

Open Field Lines

Closed Field Lines
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Results: AB
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Virial AB [nT]

Biot Savart law AB [nT]
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Results: Regional Contributions

e Biot Savart method
(traditionally used)
matches observed SYM-H v

e Biot Savart omit lobes
entirely, currents form just
outside lobe boundary
definition

 Virial missing perturbation
near peak and recovery
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Results: Regional Contributions
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Results: Signal Analysis
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Is it internal or driven?
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Results: Signal Analysis
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Results: Signal Analysis

Internal
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Discussion/ Conclusion

Two events show similar evolution and
distribution of AB

Virial perturbation is similar in magnitude
but differs from Biot Savart method

Observations indicate virial method may
be systematically under reporting

Differences are clearly connected to an
internal dynamic process (substorm)
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Next Steps

K_x [W/Re"2]
3E+09

. 1.8E+09

- 6E+08

-6E+08
i -1.8E+09
-3E+09

2022—-02—-04 22 :04880
SR OREE0ERC ()

20
15 |

10 |

.......

S B

-10 'Y

15 F

J_y [uAm"2] AL
| 0.003 20
0.0018
0.0006

-0.0006
-0.0018 :
-0.003 A

19 aubr@umich.edu



mailto:aubr@umich.edu
mailto:aubr@umich.edu

