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2.1-1 Annual ULTIMA General Meeting 
at San Francisco on Dec. 13 , 2009 

•  ULTIMA Meetings 
    (1) at UCLA on Nov. 17, 2006 
    (2) at Kyoto on Oct. 24, 2007 
    (3) at Tsukuba on Nov.14, 2008 

•  Bylaws signed by members 
–  Membership 
–  Collaboration 
–  Annual meetings 
–  Communications 

�Counterclockwise from the front left: Kiyo Yumoto, 
Brian Fraser, Peter Chi, Mark Moldwin, David 
Milling, Ian Mann, Vassilis Angelopoulos, Chris 
Russell; Not pictured: Ray Walker, Eftyhia Zesta) 

3/30 

(1) ULTIMA is an international 
consortium that aims at 
promoting collaborative 
research through the use of 
ground-based magnetic field 
observatories. 

(2) ULTIMA is composed of 
individual magnetometer arrays 
in different countries/regions. 

(3) It provides a platform  for each of them to easily and efficiently 
collaborate with other arrays in order to expand observation coverage. 

(4) It also helps identify the importance and need of individual arrays to 
continue operation or establish new stations in their host countries. 

2.1-2 Purpose of ULTIMA 
(Ultra Large Terrestrial Magnetometer Array)�
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2.1-3. Present ULTIMA Members 
Kiyohumi Yumoto (Chair) MAGDAS/CPMN 

Chris Russell IGPP/LANL, THEMIS ground mag. 

Brian Fraser Australian Magnetometer Network 

Ian Mann CARISMA 

Eftyhia Zesta SAMBA 

Mark Moldwin MEASURE 

Vassilis Angelopoulos THEMIS ground mag. 

Mark Engebretson MACCS and AGO 

Massimo Vellante SEGMA 

Peter Chi (Secretary) McMAC, Falcon 

� ��������������������������������������������������������������������
5/30 

6 

•  Joint observations by 
satellites and ground 
magnetometers have 
been one widely used 
methodology to 
investigate a wider 
region of the geospace 
environment. 

�����������
�	������������

2.1-4 Connection to Science Satellite Projects�
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Magnetic Equator Chain 

ILR�
LKW�

AAB�
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210°MM Chain 
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BCL�
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	�����

MNL� MUT�

2.2 MAGDAS (MAGnetic Data Acquisition 
System) Network at SERC, Kyushu Univ. 

YAP 
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2.2-2 MAGDAS Installation 
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2.2-3 MAGDAS data come to SERC in real time 
����������������������������������
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Local Time

Iono. Sq Current 

Ionospheric Plasma-
Atmospheric Neutral 
Particle Interaction

Solar wind-Magnetosphere 
Dynamo Current

(left) Global equivalent ionospheric current pattern  
         obtained from the ordinary MAGDAS/CPMN data. 
(right) Three-dimensional current system in geospace. 

3-D Current System 

Ionosphere-Atmosphere
Dynamo Current

Solar wind - Earth’s 
Magnetic Field Interaction

ΔZ  0

ΔZ  0�

3.1  Imaging of MAGDAS Data (1) 
for Understanding of Solar wind-Magnetosphere-Ionosphere-

Atmosphere Coupling system and its environment change 

10/30 

107

第 7回「宇宙環境シンポジウム」講演論文集

This document is provided by JAXA.



3.2 MAGDAS/CPMN  
      Data 

・20 Stations: 
    (Yumoto et  
      al., 2001) 

・Analysis Period:  
      1996 - 2007 

・Magnetic Quiet 
    Days: 
       Kp≤2+ 

11/30 

Hourly Value of  
  Horizontal Sq  
  Amplitude: 

1. Solar Activity (SA) 

2. Day of Year (DOY) 

3. Local Time (LT) 

4. Lunar Age (LA) 

3.3  Empirical Sq Model by fitting Least- 
      Squares Method 

S = ∑(dj – Xj(tj))2, where X(tj)=F G H I 
dj : observed values, Xj(tj): empirical model�

(See Kakinami et al., Ann. Geophys., 2009)  12/30 
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3.4  Solar Activity (F10.7) and Lunar Age�

Solar Activity : F10.7 index 
Solar Radiation related with UV ionization 
Wave Length : 10.7cm (2.8GHz). 
Daily values observed from 1947. 
Good correlation with Sunspot Number.�
Unit:  

Year 

�

�

 (Solar Activity) 

 Lunar Age 

Earth 

M 

M M 

Moon 

LA=0, 24 : New Moon�

LA=12 : Full Moon 

LA=18 LA=6 
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3.5  Dependence of Ionospheric Currents  
       on Season 

�������������������� ����������������
� � � �
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3.6 Dependence of Ionospheric Current Density 
      on Season 

� ��
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3.7 Spherical Harmonic Analysis of Sq Variation 

16/30 

External contribution 

Sq variations at  
Earth’s surface 

Internal contribution 

 M=6
 N= m+17 (see Cambel, 1990)
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3.8 Sq Currents in the Ionosphere and Lithosphere 
 as a Function of Solar Cycle Activity (F10.7) 

17/30 

3.9 Solar Cycle Variation of Sq Current Intensity 

1996 2000 2004 18/30 
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1)�

2) 

3) �

� �

19/30 

2003 10 23 SSD
�

4.1-2 SC- (SSD) ( 
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4.1-3 SSD  

SC- �

POLAR Satellite EUV 

15:30-16:00 UT 
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4.2-4  Main Source of Pi 2s 
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Conductivity 
Change 

ULF Emission ULF Emission 

ULF Waves (Pc, Pi) 

4.3 Magnetic Anomaly Associated with Great  
EQs in Litho-Space (P-I-A-L sphere) 

(1) 

(2) 
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The distance between the Epicenter 
and the HLN station is about 20 km 

Hualien 
station 

Depth 49 km 

N 
4.3-2  Taiwan EQ 19 December 2009 

M= 6.4  at 13:02:16 UT�

20  ~20km 

27/30 

4.3-3 Geomagnetic Data (HDZ) at HLN (~20km)    
  and AMA (~900km) Stations during September 2009 

H 

D 

Z 

Days of September 2009 
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4.3-3.2 Geomagnetic Data (HDZ) at HLN (~22km)  
        and AMA(~900km) Stations during December 2009 

EQ 

EQ 

EQ 

H 

D 

Z 

0                 5                10                15                20               25                30 
Days of December 2009 27/30 

4.3-4  Hourly Averaged Values of Pc3  
Polarization Ratio (Z/H) at HLN  

(Aug.- Dec . 2009) Takla et al.(2010)�
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