The THEMIS reveal

morphology of Pc4 pulsations
excited after substorm onset and
Auroral streamer
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Introduction

- Substorm

-Tail reconnection triggering
substorm onset

-Substorm is categorized into
three stage, Growth phase,

Expansion phase, Recoveryphase. L L
Growthphase A :
“ﬁ ard/Aaron Kaase

Expansionphase Fig.1 earth’'magnetosphere
http://www.aeronomie.be/en/news-press/2013-09-18-vanallen-plasmasphere.htm
$
Pc4d

Recoveryphase




Introduction

- magnetic pulsation
-many magnetic pulsations in the magnetosphere
-In particular, Pi2 and Pc4 are related to the substorm

Type Period Frequency Waveform -
Range[sec] |rangelmHz] |Features

Pil 1-40 25-1000
40-150 6.67-25 Irregular
Pi3 >150 <6.67

Tablel Hydromagnetic pulsation are classified into waveform and period Range



Background

Shishime(2013)

- Observating on high latitude station and
synchronous orbit that nightside Pc4 pulsations

excited by substorm events.

- Pi2 occurs on substorm onset,and then Pc4 occurs
from expansion phase to recovery phase of substorm.

MAGDAS/CPMN E‘TS-VIII
(MAGnetic Data Acqusition System/Ciscum-pan Pacific Magnetometer Network) ’
e Ik TS e 3’9

© MAGDAS-1 Magnetometer &/0' Q(‘PMN Magnetometér -
A FM-CW radar v ® MAGDAS-II and 9 Magnetometer

Fig.2 MAGDAS/CPMN station
Red point : 210 degree meridianchainstation
black point : Africa magnetic equator
star : ETS-VIII projected ground point
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Fig.3 the upper 2009/05/22 21:00~24:00LT BPF plot
the lower AE Index

http://magdas.serc.kyushuu.ac.jp/station/index.html



http://magdas.serc.kyushuu.ac.jp/station/index.html
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Fig.4 Conceptual diagram



Purpose of study

- They results suggest that Pi2 occurs on substorm onset,
and then Pc4 occurs from expansion phase to recovery phase
of substorm.

- substorm and Pc4 pulsations are related.

|

- The THEMIS reveal morphology of Pc4 pulsations excited after
substorm onset and Auroral streamer



Research techniques

- THEMIS mission

-5 satellite which was launched by NASA in 2/2007 in
cooperation with all-sky cameras on the ground and field
observation, launched aim to elucidate the mechanism of the
substorm. Learn more about each satellite to magnetic
particles, temperature and global head e-flow, etc.

Substorm onsot Current dssuplion

(100 km ah?uce» (60,000 km arwavy fom Carth's surface)
‘.V’ MWC Reconnocscn
(120,000 km away froen Earth's surface)

) ",@ R
Geound Basod
Chsorvatories (I | l
Canada and Alaska) Which happens fast v the magneictal? THEM'S,
rezensactng the Goddess of Justice, wil impartally decide

Fig.6 THEMIS speace crafts in http://themis.ssl.berkeley.edu/overview.shtml
magnetsphere



THEMIS—GBO ASI
2008-03-09/00:00:00




Aurora structure

(Westward travelling surge/S-fractal aurora)

-westward front of expansion
auroral

-going westward with S-fractal
aurora

-Dots indicate upward FAC, and
crosses are downward FAC

Py 2's and the westward travelling surge

Down ward

Fig.6 J.C. SAMSON and G.ROSTOKER(1982)



Aurora structure
(N-S Auroral/N-S aligned arc)

Py 2's and the westward travelling surge

-elimination from center of
Westward travelling surge

-propagation to low
latitude

Fig.7 J.C. SAMSON and G.ROSTOKER(1982)



Westward travelling surge

Research
techniques

-current structure reveal from
Magnetic field data of the
station surge shows

-the structure in the earth
project on magnetosphere

-reveal auroral streamer in
magnetosphere




Aurora structure
(WTS)

OMagnetic field data and Band-pass filter
*2008/3/2
OFSMI
OINUV

Fig.6 2008/3
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Aurora structure

(Pulsating aurora)

-Brighness is uniform , shape is Arc

-Brighness of Aurora patch fluctuates quasi-periodically from a few
seconds to a few tens of seconds

Fig.10 2008/3/11 movie snkq



THEMIS—GBO ASI
2008-03-09/00:00:00




Aurora structu '€ (Pulsating aurora)
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Fig.11 2008/3/5 movie fsmi 207

http://polaris.nipr.ac.ip/~SD/sdjapan/wor

Fig.12 current structure torch and omega band kshop/2016NIPR/15-SATO Omega.pdf
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http://polaris.nipr.ac.jp/~SD/sdjapan/workshop/2016NIPR/15-SATO_Omega.pdf

THEMIS—GBO ASI
2008-03-09/00:00:00




Aurora structure

(Pulsating aurora)
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Summary
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Future work
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