


Does region of energized particles propagate 10— e e
earthward or tailward? -~ e-and i+ within 2min -

» Satellite data provide multi-point observations,
yet no definite conclusion.

Reeves et al. [1996]

(B)
(9
-~
v

......

=~
© =
£
v =
V]
—
= ©
aall* |

......

Expanded Current
Disruption Region

Spanswick et al. [AGU, 2014]

Figure 1: Propvagation of the substorm injection re-
gion predicted by (A) the Convection Surge model

ind (B) the Curren: Disruption model
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Does region of energized particles
propagate earthward or tailward?

* Riometer data suggested mostly
poleward/tailward propagation.

* But how do we explain the -~
earthward transport in space? CRRES Orbit =|I~ N
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Does region of energized particles

propagate earthward or tailward?

* Ground-based data provide a 2D image upon
which to put the spacecraft data into context

Christine Gabrielse — cgabrielse@ucla.edu

Ground Data: Pi2, Riometer, ASI Counts
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An Interpretation Gabrielse et al., Under Review

LEE 10 E 0F
xv 0 =
e WO ©9 .10 -500
(keV]
Electron injection boundary  lon injection boundary Flow Vectors = sosl T =] _ Stes g
(>11.6keV First increase) (First increase) o T €106 12669 414 ZW‘W = *---‘
N=0.94,-0.33 N=0.94,-0.33 | D 00:34:22 UT Vxy 58 = sebL v 1663 Frea | — :
1105 km/s 1474 km/s 200 km/s SN 400 : £ R _—

2 i T T i T 2 T T 2 3 3 E<E 300 27 i+ 30-95.4keV Jed 257 VA s )

3l 3| 3 PY 200 Srea p ey :
gi © gl O g4 S L el 100 ) IR
=5 S~ Z5 i s~/ ;5\' mEzo

61 ‘® 61 '® 6 %30

3 LRV
7 2T AT P e
-6 -7 -8 -9-10-11-12 6 -7 -8 -9-10-11-12 -6 -7 -8 -9-10-11-12 <& Y
X [RE] X [RE] X [RE] A 7
< 4002 i+ 30-
Electron injection boundary  lon injection boundary Bz Boundary o 388 B N A NA o
. . = ] Yo v o)
>11.6keV: >30keV: (Sustained increase) (Sustained increase) =100 #E1e0 T
N=0.27,0.96 N=0.38,0.93 N=0.19, 0.98 N=0.28, 0.96 o
71.6km/s 744 km/s 389 km/s 64.6 km/s = % = Vx Vy

2 T P P @510 8 €0 {\Apg :

3} - 3¢ 3t 6.4y ‘A“-soor' [keV]
D4} ® | gal ® o 4f ¢ _Ger[3[A e 0o eolpmeme—— 16
— .\~_ E, T E T~ x:m:\2227’ :606§ f:1€4:“’ ]
= j o |~ | \Z o a \[ ° 2% e L 2€67 E1e25fi’g408.

6} 1 6} 6t St ;ggg 3], i+ 30-95.4keV §1e4fn§

7 " R 7 L N N N " 7 i N " L L hg E192 i

= 1000 g Tt
6 -7 -8 -9-10-11-12 -6 -7 -8 -9-10-11-12 -6 -7 -8 -9-10-11-12 0 h =10 2y 1954
X [RE] X [RE] X [RE] 0030 Rpinutesun™® %0 hinutes

Christine Gabrielse — cgabrielse@ucla.edu



An Interpretation

Gabrielse et al., Under Review
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Next Generation CEDAR Science Questions

* What are the powerful use cases for applying data
science in geospace?

* What are the immediate next steps to embrace data
science approaches in geospace?

| advocate for embracing data variety, using a
combination of in-situ and ground-based observations.




