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Solar-terrestrial physics?

* Solar-terrestrial physics
— is the study of various phenomena taking place in the area from
approximately 50 km altitude to the Moon's orbit (~360,000 km altitude).

@ lon
@ Electron

. /736,000 kin

Aurora from different points of view

* Itisimportant to observe aurora from different points of view.

[SGEPSS home page]
Optical images Plasma wave

lon
Magnetic field

Fukuda et al. [2014]
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Auroral optical images

From ground From Space Shuttle

[~400 km altitude]

Observations in solar-terrestrial physics

Method of observations
* Optical image
— wavelength (frequency)

Magnetometers in different carriers
SWARM satellites

Polar Patrol Balloon

* Plasma wave
— wavelength (frequency)
* Particle
— species (e, p*, He*, He**, 0%, ...)
— energy
« Field
— magnetic field
— electric field

Carrier of instruments
* Space-borne

*  Rocket-borne

« Balloon-borne

* Ground-based

S-310-38 Rotket
Image courtesy of JAXA
Ishisaka et al. [2011]
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Sharing observational results

Observational physics | Experimental physics
(Solar-Terr. Phys.)

Target Blue whale Plasma phenomena in  (Depend on research
vast space fields)

Size relative to Huge Huge Small in most cases

observer

Method of

observation SEnses, ...

Visual, auditory, tactile Optical image, wave,  (Depend on research
particle, field, ... fields)

Attitude of Passive Passive Active

observation
Chance of
observation

One-time-only One-time-only Multiple times
Share observations Not share

observations

Strategy Share observations

(R 5)

JARTEY BT HAY VT KGRI &
7F7 A3 DBRLDOTT AN, EFICERLZEMICEZ
STNWDEGETY, ZORE IF, BRIE LI TE
TOLRKRENWTT, FEE LTI &Y
AREONRBY, BTREZD, By, fills72b

FEIFETHEN LI L) RS EIERFERDH Y £
T (K5, FIASOBLRIARCL-THIDE
KR7pBig70 T, N\HoATciiznzay ha—1L
HZEIFITEERA, THONBMNT 7V a i
ZLTCBHATE AT TIEH Y THA, E-T, B
WOFETZTHITR £3, BROERITZ-721
RICTY, —E ) HTRIIIPMToTCLEI &, F
R bDICE S Z Eidenkr#LunTT L, 3R
Bgb1REZ2L, R<AEALBENEZSZ Li1TF
THY EHA, TENRL, WAWARBIAIOFELH
DETL., ERZ2bDIKH L TN RBIIILATX A
WOT, EQORDITHET 20aEZXDL. T—F%
HLHTETHAMRTHEIIRD LD Share observa-

tions 2ZA b 77 U—IZ7 Y £,

IZWnAu

—J7. experimental physics (FEBROMELEE) T,
THUTES>TNT, ¥—Fy MIEBRESLELE Y b
EVSTNENEOERNET L, BRlOFELT
T4 7T, B bpRIEE Mz -0, i
PEEHZZ0TH0Fary hr— R TEET, T
FH#R 0K LERNTEET, TTNH, ANTTY
—LLTE, v=T7T2X0IE, Ebsnblnidd
DEFTOLDICLTBWEARERE NS Z L2 b
FT. TTL. KBHERMIEFEOSIHIZ DL S
RN D, BT — 22 =TT AR EN LT
— L TTosfThhT&EE L,

T—3% 173 5EVSRRITIO—
Fix, T E2 V=TT 50T 50 FRINCBEICH
D E L7z, 1957~1958 45 [ BEHERBLIIA
(International Geophysical Year) &9 DA H Y F
L7z, ZaUZ. 67 OENZIL., £ 4,000 7 Fr OB
RCHIEROBIHIZIT S L) O TT, 1208k

National Institute of Informatics

# 2 6] SPARC Japan 3 7—2015 Oct. 21, 2015 3



B EYPEFIC 1T ST T — 5 Iy

LB DO TT M, BERE B DI KBGHER R
HEAZRART DL 2ATYT (K6), ZTHIENRY K
ERTuT =7 FT, HRTESNUF U OUFRHET
SNDIFEHFICRERAR FTLE,
T—HIEZOBMLIEE Ty =7 ST, KRER
FRRDHERST2DOTTN, 2T —FEZDEFICL
TBLEBBRLTLED L) 2 &T, IEIEFMET,
EDOT—H%T—NA7 LT, FERANCHEL, BAid
X0 ERAMELTC, V-V RT—F Ly H—L
W VAT AROL HivE Lz, ZHE 50 4RI Ef
WTUWNT, 2007 4 4 HORESCHARTIEESDDO T —
NRETF =2t 2 —NFEELTWE LT, 2008 2
D=V RF—=Z B F— V=)V RTF—H AT hE
WHTE THEEINE Lz, #HIERB 720 Tide <,
Ho LRV, RSB LW AN A RfEH 05y
B EEGHDT, MO, T—F D= =P )L CEERT

7R A LD RIS T E LT,

=)V RF =2 —O—fleBRAE LIV ER
WET, M7 IR FTE LTV % WDC for Geomag-
netism (MWK MHRT —Z o 2 —) OU 2T R—=Y
TY, [F—=F%—tR] LWnH LAz vrd
DL, HEROHEROWSGE DT — 4R Try hTEE
T 150 AETLA EOBLIFTT — & B3MRE S TOT,
HTHHEZDE IR TT —H =T RSN TVET,

B 8 15D T. WDC for Ionosphere and Space
Weather (BHERE - FHRRT—FEr¥—) OV =
TR=TTY, T AFTOBIRIFTN D OEMERE T A —
H—=DT—H &) BEARICA Y yr—RT5 2
ENTEET,

WDC 72 Tid/e <, oOBHKETLT —2 v =
TV TR EITT, B9 1E NASA DR —L~—

T C7, Coordinated Data Analysis Web & U5 H—E R

World Data Center (WDC) & World Data System (WDS)

* 1957-1958: International Geophysical Year (IGY)
— 67 countries, ~4000 observational sites
— Earth sciences: Aurora, airglow, cosmic rays, geomagnetism, gravity, glacier,
ionospheric physics, longitude and latitude determinations, meteorology,
oc i and solar activity
* 1957-1958: The World Data Center (WDC) system was created.

— to archive and distribute data collected from the IGY observational programs
* 2008: Reformed into the World Data System (WDS

— to promote universal and equitable access to scientific data covering a broad range of
disciplines from the natural and social sciences, and humanities

World Data Centers i °

WDC for lonosphere and Space Weather

* lonospheric parameters (ionograms, 7 observatories)
| e . EEETN =S (o0gram at Kokubunii, Japan

[November 20, 2003]
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WDC for Geomagnetism, Kyoto

* Geomagnetic field data (>150 observatories), geomagnetic indices, etc.

|t EEDN =S Goonagnetic field variations at Kakioka, Japan
| Py oo gl E [November 20, 2003]

Wi Waorkd Dota Center for Geomagnetam, Kyoto  Jasansss
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NASA, Coordinated Data Analysis Web

* Public data from current space physics missions (>35 satellites)
m GEOTAIL satellite data [November 20, 2003]
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European Space Agency (ESA), Cluster Science Archive

* Data archive for CLUSTER and DOUBLE STAR satellite missions
| i m CLUSTER satellite data [November 20, 2003]

ams=| o

Examples of papers employing multi-satellites

Gkioulidou et al. [2015], 10 co-authors

Keika et al. [2009], 14 co-authors
- o

egered by -
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IUGONET {inter-university Upper atmosphere Global Observation NETwork)

= Metadata databass for upper atmospheric physics
= Usersareableto search the metadata DB via any web browsers.
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