?
4

Contrasting Dipolarization Front Structure and Dynamics with MMS 7

Tyler J. Metivier, Hiroshi Matsui, Charles J. Farrugia, Roy B. Torbert
Space Science Center, University of New Hampshire

MVAB normal vectors Timing analysis normal vectors Current-based normal vectors
X-Y plane X-Z plane XY plane X-Z plane X-Y plane X-Z plane
90° 90° 90° 90° 90° 90°
BACKGROUND DIPOLARIZATION FRONTS
S
=
- The Earth’s magnetosphere is a very active environment. Under certain - DFs in the magnetotail appear to g
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- The Magnetospheric Multiscale (MMS) mission comprises 4 identical probes Z 1. increments. aliware (Fartware)

that orbit the magnetosphere. Each probe contains a variety of instruments - For the magnetotail, there is quite good agreement between the current-based method

- Each DF must be separated by at least 2 .
including fluxgate-magnetometers, double-probe electric-field sensors, and P Y and MVAB-derived normal vectors. Roughly 56% of normal vectors between the current-

- minutes from the prior detection.
ion and electron spectrometers. ° P based method and MVAB have an angle < 20° apart.
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- Comparing MVAB/timing analysis normal vectors and current-based/timing analysis
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some modifications: (1a) dBz > 8 nT . ;
Zsm [Re] -0.01 -0.01 (1a) dB; ’ 14% of MVAB and timing normal vectors are in agreement. About 12% percent of current-
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£ ; . 1501 —_ & Magnetotail , ) , based and timing analysis normal vectors are in agreement.
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2 2.0 1 Inner Magnetosphere 125 B; time at B; minimum, and (4a) location - Results for the inner magnetosphere are largely similar: about 41% of current-based and
g 2.5 - =z . of spacecraft restricted to Xesw < -9 Re, MVAB normal vectors are in agreement, about 6% for timing analysis and MVAB normal
S 0.0 5 |Yosm|< 15 Re, & |Zosm| < 5 Re vectors, and about 5% are in agreement for timing analysis and the current-based method.
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103 - 3 " . These criteria ensure that MMS is - Despite differences between individual normal vectors, there is better agreement over all

o 5.0 located in the plasma sheet and methods from a statistical view, especially for the magnetotail. We see that the majority of
1071 - é e eliminate false positives. events are mostly Earthward and the overall distributions in the X-Z planes are oriented
. along the X-axis.
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- While it seems clear that geomagnetic disturbances are correlated with DFs, it is not yet clear
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T ] increasing or decreasing dipolar field. . . . . .
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%E o : \ } - Much is still unknown regarding the properties of DFs, such as: the frequency of Y values and may be closer to the lobes and therefore be false positives. In order to assure our
n 5 occurrence, how they evolve as they propagate, and under what kind of specific events are truly in the inner magnetosphere, we will apply more conservative criteria to these
-200+4 geomagnetic conditions are they favored. events in the future.
01 : » For future work, beyond further scrutinizing the discrepancies between normal vectors, we
§: : intend to categorize DFs based on their associated plasma properties.
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