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SUMMARY

[. Title
Study on Effects of CME and High Speed Solar Wind on Near Earth

II. Project Goals and Necessities

1. Study on solar activity
O To understand kinematic characteristics of CME
O To investigate the solar fine structure

2. Study on near—Earth space physical parameter variations associated
with space environment's changes
O To understand magnetospheric electric/magnetic fields variations
associated with CME/high speed solar wind stream
O To understand the propagation process of physical parameters by

rapid space environmental changes

3. Study on ionospheric/upper atmospheric variations associated with
near—Earth space environmental change
O To understand ionospheric/upper atmospheric variations associated
with CME/high speed solar wind stream

II. Science and Technological Implementation and Its Scope

1. Study on solar activity
O CME initiation and acceleration process
O Geoeffective parameter of CME
O High resolution study of the sun using NST

2. Study on near—Earth space physical parameter changes

O Examination of magnetic field and energetic particles associated with

changes in space environment



3. Study on ionospheric/upper atmospheric variations associated with
changes in space environment
O Effect of interplanetary magnetic field on ionospheric/ thermospheric
density variations
O Study on ionospheric irregularities using the ground-based

instruments

IV. Results

1. Study on solar activity
O CME kinematic characteristics and solar fine structure study (SCI: 5,
SCI: 1 accepted)

2. Study on near—Earth space physical parameter variations associated
with space environmental changes
O Magnetospheric electric/magnetic fields variations associated with
CME/high speed solar wind stream (SCI: 3, SCI: 2 accepted, 2
submitted)

3. Study on ionospheric/upper atmospheric variations associated with
near—Earth space environmental changes
O lonospheric/upper atmospheric variations associated with CME/high
speed solar wind stream (SCI: 2, Non—-SCI: 3, SCI: 1 accepted, 4
submitted)

V. The Application of the Products and Results

O Contribution to the research field for solar activity and space
environment

O Provide web service for the information of solar activity and space
environment

O Practical application of the results to space weather prediction model
development by understanding a causal relationship between solar

_iV_



activities and near—earth space environment changes

O Practical application of the results to space weather prediction model
development using physical parameters of space environment near
the Earth
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3. B Zg o7t B3 B YT 5 Y (solar active region) NOAA 109308 =Z=2Y XY
oA A7IYAES Azte] wE W3 AT (Ap], 723, 229)

200613 12¢ 1399 HYE59<9 NOAA 10930914 X34 &9 EHIY Z#H o7 A ).
S 1 Zeojs BaE BFYe 349 A4 Txe 47 wakE 244 a4
Z2y e AGAE NEE 129 8UolA 1427178 AHEL Aty mmi} Ao
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4. LASCO Z2UYAFSE &5 EF7)4 1F (Ap], 708, 450)

SAAY 2-30 B W9 ¢t dE ZEYAFLE(CME)S £% fZoA #5714
&S dAFsigd. 2005d  1-39 Alolo]  #AEFm2Y g (Large  Angle and
Spectrometric Coronagraph, LASCO)Z 7]|Z% 3077} CME®] =o]-Al7F A8Z 183t}
o] T CME® £=-7Ag &25 dAst7] #1814, LASCO AoF <tollA Aojm 10W ol =

=
o]-A7k ZAo] o] Folzl 1167} Abelw ALtk 21 CME S5 ol-A7 Al 4
oERE §FAT, $E-AY #T2 FARAL HIE 157 o] SE-AY FFIA &
Q%o FEoANT 2 £F714 FuUE B 5 vk o Fel tste] FEAZH AEF7)
g Pahdrh 23704 A% F71E 432408 W9 skl glglem ol we Frhsh: 4
Fol Ytk o] WEBEL Krall Ho] A&rhre] ShoM SANs) nud S n£e 5
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5. HE ZHAdY AA2EZAd WE Fe Ul Fe-Ni ZFJFHY FZH2w9 423 FAH (]
Astrophys. Astr., 31, 155)

. 5t=  Phillips (2004)0] 23l o]ZH o7 o=¥ e FZ
2 Fe tl Fe-i 2= 2u]9] Ao digh #5421 S71&
7] (SOXS) - AdUA £47] (SLD)E #5% 147] Z#of 9
Tt &4 SLDE HAle El=2dHolE A7) & Si PING CZT ZAE AHEHh Si
PIN®| sub-keV oA &3l EX O AEs 74zt 6.7TJr 8 keVoﬂfﬂf’J Fe E‘r‘ﬂﬂr Fe-i 2}
¢l FdS AFskA s Frh askE 4
S best-fit 3dF7] A 2= Gaussian-line, multi-thermal powerflow 2 broken
power-law 35 H At Fe tf Fe-i S8 2H= 933 vak2 o] I ow S#of Az
o wep Adgts AS gl AiF e FE e 2k ZOMKOHHb ~30, 20MK
A= 715 2Fa ¥ =& 2LEAAE HA TAs|A T50MK A= T8 =gkl ARk
Foixl F#o] Fet=nt 2EoA o] FYan[ef 2o WE A oA oE 4FE A K
4 g vt 92 2 Aol Phillips (2004)9] o] 24l Rdlo] A Fe % Fe-i #4219
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1. HEZZYEARESY $=9 HIET 483 AFAAH I+ (JGR, 115, A10111,
doi:1029/2009JA015139)
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o Ao ® CMEZF J#ske] of A qto] ZzpehA i A 72784 s o2 452
7IA B ol A A AY] AFAES A Gl AR " AHA g SAE, S ATA7E
B rBAEE S7HSymmetric D)2 AFst & 5 Aok A2 9] A7A7|Ae] g2 B
<9 Sk FUFeE 2 VS et AFATIEe] dSHA Y AAALE 49 A
HEE ol =FHA Hol 1 Ax9 5]
4
]

=(CME)9] =24

r
S ok e 2 Ho

. AT EHe] AHAAE ATE AT ol ¢
CMESt & I dupdto] sl dojupa A 327148 543 S7h7h 247 2671 o
EZ MAAst I AH Y CMES Al 7HA T8 S8 #F(soluAl, A7+HEFAA, S5)3 A
TEAY] HETAE A AE SER ARdS AT 1 A% 8= CME®S H Y
Ao Sl FEolu AR HukeE A A Fhel 4e Aol S
ottt 183l BgE S AFATF] B FEAAE S (Symmetric H S 7F) %
of AAAAAS o] &t H YA CME SE¢ AFA vldFdate] AdaS AAls)
ATh o] AL AANAEAA HYFE 37 =ES 2-3Y Ao YA CMES &= &
S5 Tl dEE F Utk HoA wig FE&Foh B A 24 1600km oo HEE
7k CME®] 45 BAAEAGY AFA7A 5 BdE 330 =55 4o F des A4
EiAss

2. gl #ZHE CME AAE o] &3 ARV EF9 A 2D (JGR, 115, A12108,
doi:10.1029/2010JA15322)

% (V), AFHEFAA (D), A% (L), 2l A48 W3} 2 22UEAgE
BEAAsL B A4 EE] AN FHE =@ o] F gske] M XF | Felof
St gelo] glom el A AAAANE A ¢ £ Y 19979RE 200397 WY
66719 U= CMEZ A2t 2H7he] CME A7eh AA7ZE e BAS 2Abe 43,
GET 2 AAES & 5 Atk (1) AFHEAA D AN FE A7l HEQl Dst A%
s b Fe BAE Bk () ATl 9B Fr CME F 057t Hde] A7 5% F2
N st o] ZRE WoldEE oFd A4V EFS dorh (3) CME A4} Dst A%
oA el weh gEWGs REYFoE el B o § £ BAE mh olsh



2 #EARE o) gkl CMES ¥ 1FO2 o] Dst A7 L, V, 2283 DO oz
RAHE F A AL Ad@tt o]AE& CME #HEWS o] 8316 27| EFe] ubal B

ool AR FES] AR dEaE A2 Alwol,

3. 549 AA =Ax ZF7HGround-level enhancement, GLE)$ |3 A EjF =g o
(solar flare), =&Y A% WZ(coronal mass ejection), Z& L HY H=E 1oy X
YA (solar  energetic  particles)d S I+ (JGR, 115, 9105, DOI:
10.1029/2009JA015023)

GLEE 44 XEUYH(neutron monitor)o] &34 =H¥E $F4 A 7|(cosmic ray
intensity) 7} &> AIZF sboll G A Elal g4 A SUkeke Aol ole g dAbS
dutdg o g et " &5 A (solar eruption)o] T wf dojdvia LA Q). oW
Aol A= 19799 1258 2009 7€ 714 Oulu T4 AF EYE| 23 il

A5 7F AREE A EE 8= o] 7]E Ftell wAE 32709 GLE o|HEE A 574 Al
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[e] o]:]]
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P A& gk (southwest hemisphere)oll 9% 259 (active region)oll A A= &
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1726.17km/s% 3L, ©l GLE o|WES3 wdo] gl Zuy de 3% oWESS] JF &5
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of Y Y WE oHES FT o] oA TE WE £ IRy FF WEo] vtE
Al GLE olHlES AN ZIA= @Uvh. Faz F33 FH 5A4E BolFs HE Ed
oJMlESC] FF GLE o|HESI A¥so] vk &3 B WE oA dA oHES]
FY2& Ws7F GLE o|WIESS] $-F4 A7) Wstel 2 ZAdAE et Aozt E
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1. X9 FUV 2289 £33 32 #Z3 'inverted-V’' AR AT A3 v (JGR,
115, A09223, doi:10.1029/2009JA015071)
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T3 A5E EAEA ATk Hered1se] A %XPﬂﬁoé’%%%W](FIMS)—‘E ~2km

wallsoR Rt ofAd X vA SRt FRE AFehed AT Ak Eg 2

gAlE Ay A Az AE71(ESA)E ©] 8314 ]:rL 271845 wet X]:rLi AFst= A

o] dquA ~HEHS FAd #H=FS9T. #=5 ZY, LBH long band® <2 =} missionO]

LBH short bandell W&l =x}o] j=o|f Ao t ®zkstA WHetoh= *V‘a o F AT =

Sk ‘Inverted-V' 125 zZt= 2Aeo] g =m29 4 A9 LBH long band® irradianceE 10 km x 10

km Aol A vl 2 Axp Az Y A|7E 2keV o] FQl FHolAM T2 FHBAE B

Jds & F At a2y FYI B E 70 km x 140 kmel 4 039;301] 83t

LBHC| irradiance= F< Yol Hls] AApe] Ty x]o] @ o&Edth= A S

o w7k e 2t #EFS gFE W oA ol FojA ged, E AT Ay W
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AGg B A F& AL AU BE3AE gol Al AN FFL v
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2. CHAMP, KOMPSAT-1, DMSP F15 $i1A & o] &39 #AZ3 FTY= x99 F-99Y
A =9 ZTg=v dx FIF (JASTP, 72, 183)

2 e T9E F-99 Fd=2v 9xo =xdded disl ATsdo Hdgs 7]
o FE AY Fgpzv dx F3384S Champ, KOMPSAT-1, DMSP F15 914 & ¢ &
ste] Bl ed, S-S DMSP F159 iR=®ths KOMPSAT-19] aLweolA o E4%
Zetznp 4% =3 A4S EFE AYdA HA BAsta, kA W= Asian/Oceanian A 9
o ] &A Aol Eastern Pacific/America A olA Eo] @Ast= Aoz byt 3
Champ 9149 #= A¥+= S92 3 3340 Y S5 HAdS Hol+ o2

e, o] A& MSTID (Medium-scale traveling ionospheric disturbance)®] 734 3} 2+

il

A, Zet=et U 23 d4S FZ Field-aligned current (FAC)SF &4sle] WA=
Ao #AZHA=H, olupa4 FACS #I/IE st =3ddS deFe dEg& Wst
ola) WA= Aow AZHECL MSTIDE 2 350 kmoldte] whe oA wadsty] &
o Adat T HHAJ] FEES o]&ste] AFHIL AS B, TS ol &S AHAFLS ol
T ASRE AZE gt 2y 2 ATl e dEF AEFAdA vEe Eebxv dE =
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2ol MSTID &7 22 #AAol des HolFa gk &
A9 A S o] &3 Bt ZAg MSTIDA 77 118d A

195 32 g 934 s Heating® Forcing® IMF 7o w& 7] (JASS,
27(3), 205)

1% S EH 9EE FA =
73 nEe mE =
Abatdth & ATE fske] m 7] #E)
e diste] IRkt 57| HEee] a9E sk E ulge] dig potential vorticity 2]
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