' ® ®
NLASP Categorization of Cusp Structures
WallaWalla in the Magnetosphere

P v Summer Thresher, Walla Walla University
Mentors: Karlheinz Trattner & Bill Peterson, LASP

EDUCATION

Introduction Tasks Results

The goal of my project was to ] T, AR 19% (0 T, 5101587 975 In Task 1 we found that “Smooth Single”
Ta S k I ° 1007 7 " | . . . o
look at the data from the . . ; ; ‘ dispersions have clock angles ranging from 220° to

POLAR, ACE and WIND Goal:. Organize and categorize PO,LAR c.usp. ) . 270°. These types also seems to cluster near the
. . crossing data based on the following criteria. . ° : oy
satellites to categorize cusp

. . . . boe) - e ey Spring Equinox each year.
. Combine with solar wind data to find trends. i B \ I
crossing data. Then compare ‘ I o —

. . Type 1:
shear data with solar wind data P . |
. * Smooth structure, no jagged peaks P I I I | B OB B OB
to look for a correlation . . | o B OB OH i BB B o8 8 RO |
* One dispersion per plot . . s
between the two parameters.

Type 1: Single Smooth Type 2: Multiple
To accomplish this, my project

Type 2: N Polar / Timas: 19-JUL-1996 (96201) L 5 :Polar/Timas: 08-0CT-1996 (96282) N { N '
. . . e More than one smooth dispersion per plot -

was divided into four different P PErP

tasks, in which | looked at it | 35

* Distinct time gap between dispersions - ] mi o N
: : Type 3: 1 | ‘e i
different facets of the project. P . v I

Shear Angle (deg)

* “None of the Above”

energy -

I e 4 R e 80 B o 6868 S0 8819 8769 8708 8637 8554 8461 8357 8241 8114 !
[ ] EDMLT 1879 182 1801 1820 18 1807 L 4351 3893 3498 3154 2853 2588 2355 2147 1061 ‘
MAGLAT 64‘12 60'67 56.99 52'44 46.08 36‘22 11:.06 1117 11:26 11:35 11:43 11:50 11:57 12:04 1210 0.1 |
Sa gL g8 4u s <n umoan o a
o FI at top a nd St r a ight Sid eS o 1334 120 1501 1538 16:12 16:47 LT 0748 0801 0814 0826 0838 0850 0902 0913 0924 MHI' !
uT ' 1600 1615 1630 1645
R 6703 6930 7.4  7.343
L 3597 4617 5098 7915

Type 3: Structured Type 4: Box

Background

Magnetic reconnection occurs Task Il
in the magnetopause due to P | -
the merging of geomagnetic * .
field lines with interplanetary
magnetic field (IMF) lines. This
allows solar wind plasma to
stream into the magnetopause

at the cusps.

In Task Il we saw that there were many plots
Goal: Find the transition region when the S. within the angle range that showed dayside
dispersion becomes the N. Box. Compare (Southward) reconnection, when they should have

cusp crossing data with MP Shear plots. poleward (Northward). There was no clear
 Use only plots with clock angles between A ' Magneopause (WD) 20AUSI997 st

55° and 95°, 265° and 305° (IMF switches
"\ - - . frOm S tO N) enlg;gy )

(keVie) | ' " )
| | Divide plots into two categories: I ”'“ ‘ : |
magnetosheath | _2|0 _I Y 0 10 20 ) _ Y O llLa rge IMF” BX/B 2 0.7 Ml “H‘ I L

T -

8.13 .

\ \ Parker-Spiral IMF-Clock Angle: 304°(-124%) B,=3.3nT B,/B=0.8 nv=1.3nPa(1.2) Dipol Tit:8. Parker-Spiral IMF-Clock Angle: 66°(114%) B,=-2.7nT By/B=-05 nv’=2.2nPa(2.2) Dipol Tilt:9.4 “ ” / oy i ?%28 @28 O B : - 10
| | O — T . Ry

interplanetary _— B ’ ‘ O Event BX B < 0'7 ek ag Wi omE uR Mg MR uR H8 Panker-Spira ||) B=4.9nT ByB=07 n=2.1nPa24) Dipol Tit5.1

maguetc field \ P ——— | From Task Ill we saw that approximately 9. 8% of

- ; . - - .
[
o
)

Shear Angle (deg

N
mg
=

Shear Angle (deg)

(<2
o

|

Shear Angle (deg)

lllllll

Polar / Timas: 24-JUN-1996 (96176)

Task Ill: ’ these segmented plots contained multiple

e Goal: Examine POLAR cusp crossing data in more detail to | B reconnections, about 24.5% of the events total.
radiation belts determine the existence of high flux overlap. Combine + | In Task IV, we found that most of our model

B

10
energy

solar W\ind _plasmasphere with solar wind data to find any trends. (keV/e) i predictions matched with the actual location of
RN\ Y . °* UsePOLAR color spectrograms divided into 10-minute | reconnection. Those that didn’t match, the

segments to identify overlap | “anomalies,” all had clock angles in the 220° to
* Overlap indicates that multiple reconnection has L T ‘I | | 270° range.

. ] OCC u rred . : agnetopause (ACE) 04-APR-2 -52-06: Ba d
The location of reconnection at | H
the magnetopause is 252y | pfEE — Task IV: |

g.eterr.nme(: phrm:;/lrl'zly by the * —_+ Goal: Generate plots using IDL for 1k
rection ot the ' P ' = reconnection events (data provided by | | I

Double Star satellites). Look for trends e S -

10

0 , ool TR-8.7 Parker-Spiral ) 50° )Y%SM:RN B/B=02 nv’=1.20Pa(1.2) Dipol Tik:8.5
b etW e en pIOtS and Che Ck the aC Curacy Of Non-Parker IMF-CA: 54°(126°) B,=10.3nT B/B=0.9 nv’=1.0nPa(0.8) Dipol Tilt:-3. )
the reconnection location model.
e Use event times to generate the MP

20 10 v 2053 2254 2255 2056 22.57nn2q§;?8n22;59 2300 2301 2302 2303 Shear, SOIar Wind, and beta plasma pIOtS CO n CI u S I O n

Non-Parker IMF-CA: 2“||1561| B(=2 nT Br'B=0.4 n\"\=2o$nPaf?5) Dipol Tilt-21.6 Data convected to MP: 57min 14sec

Flux (1/(cm? st s keV/e))

nmgnc[()puusc

~N
]

Shear Angle (deg)

o
o

Shear Angle (deg)

Shear Angle (deg)

(nT)

B, B, B, (GSM)

o n o

20

'
—_— —a

B DARER_ ., epnn Magneopause (WD) 10-Ak 205 s Add the bow shock plots for events in Overall, each task proved to be quite doable in the
| | which the satellite saw a “beam switch” given amount of time. As well as each task

Make all plots for both the ACE and WIND providing some useful information that may help
satellites us to understand magnetic reconnection.

Use time scale of £ 5 minutes about event

A Southward IMF gives
reconnection in on the dayside,
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