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INTRODUCTION

* WHAT ARE WE LOOKING AT
e RECONNECTION FROM KHI
e WHY

» BETTER UNDERSTAND PLASMA

* SEE HOW MATTER AND ENERGY
ARE TRANSFERRED

* WHAT DID WE FIND

e LESS RECONNECTION FURTHER
DOWN THE FLANKS




INTRODUCTION TO THE MAGNETOPAUSE




Magnetic Reconnection

Plasma Inflow

MAGNETIC RECONNECTION

 PLASMA PROCESS

 HAPPENS WHEN OPPOSINGLY DIRECTED FIELDS
ARE PINCHED TOGETHER

o (CONVERTS ENERGY FROM MAGNETIC TO
KINETIC OR THERMAL

 |ONS/ELECS CAN JET OUT



KELVIN-HELMHOLTZ INSTABILITY ON THE FLANKS

Mogne’rosheo’rh
Plasma
Magnetospheric
Plcmso

FORMS AT A FLUID BOUNDARY
FLOW SHEAR AT THE BOUNDARY

ROLLS INTO WAVE-LIKE STRUCTURES
HAPPENS ALONG THE FLANK MAGNETOPAUSE
SHOCKED SOLAR WIND AND MAGNETOSPHERIC PLASMA




RECONNECTION COULD HAPPEN THERE

- (a) T=1000" - (e) T=100Q"

* SIMULATIONS SHOW THAT
RECONNECTION COULD HAPPEN IN
VORTICES (NAKAMURA ET AL., 2013)

........................

 PREDICTS THAT AS THE KHI BECOMES
MORE ROLLED UP, WE WILL GET MORE
RECONNECTION



MAGNETOSPHERIC MULTISCALE MISSION (MMS)

e LAUNCHED IN 2015
e DESIGNED TO STUDY RECONNECTION
e ORBIT THROUGH MAGNETOPAUSE

e TETRAHEDRAL FORMATION TO GET 3D DERIVATIVES
OF FIELDS




MMS CONTINUED

=
d
@
o
c
o
-=
0
L
@

converging flow

Plasma Sheet




SEPTEMBER 8, 2015

\by -0 Hi01:19 UT

e SUPER FAMOUS KHI EVENT By/B,=4
 EXTENSIVELY STUDIED

« (OBSERVED LOTS OF
RECONNECTION AND JETS




OVERVIEW DATA
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/OOM IN FURTHER
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FURTHER STILL
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WHAT HAPPENS ELSEWHERE

e EVENT HAPPENED AT A POINT IN THE
MAGNETOPAUSE

e HOW IS IT DIFFERENT ELSEWHERE

e KHI IS MORE ROLLED UP AND
COMPLEX




NEW EVENTS

Event Locations

©2015-09-08
©2016-09-27
©2017-09-26
©2017-05-08
©2017-05-11

2017-09-20
©2018-09-24
©2018-11-06
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EVENT OVERVIEWS

Burst
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ROLLUP

2015-09-08 10:00:00 to 11:30:00 UT 2016—-09-27 18:30:00 to 20:00:00 UT

2017-09-26 16:50:00 to 19 2017-09-20 22:30:00 to 23:20:00 UT
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Relative Frequency

Relative Frequency

2015-09-08 KHI Event
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2017-09-26 KHI Event
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Relative Frequency

Relative Frequency

INCREASED CURRENT FREQUENCIES

2016-09-27 KHI Event
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2017-09-20 KHI Event
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RECONNECTION JET FREQUENCIES

Event Date Candidate lon Jets Jets per Period
Current Sheets Observed

9/8/15

92/27/16

92/26/17

9/20/17




INTERESTING FIND
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Reconnecting
Magnetic Field Line

New Reconnected
Magnetic Field Lines

Large Coronal
Loop

Inflowing
Magnetic Field

Hot Flare
Loop

New Reconnected
Magnetic Field Lines




FUTURE WORK

Event Locations

e NOTE THAT FURTHER EVENTS ARE DIFFERENT
® €2015-09-08
LATITUDES ® ©2016-09-27
® ©2017-09-26
® ©2017-05-08
® ©2017-05-11

2017-09-20
® ©2018-09-24

® 92018-11-06

* (OVERALL WE JUST NEED MORE DIFFERING
CASES TO STUDY
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