XEIATE =Rl RAERY 77 —
7 REEXK XA 20124F sA 28H

I'J’(I%EE:FJJ’Z UEFEHEXSHA]

FEPKRFAFFIEFAFR MERXX S
(FREER )
B ¥ &




£9 €DHIC, 2012FEMAKERY 7 —SIIEDE AN
8H28H(C R—AL AKREGERIRE CEHILIZERY A LD
TJOZARADITAV )Ly JEEZBIT U THREET,




— UA T4 )LFZFRWZHARBEILD T « )LF T S I (C L DEHERHI —




— A RUECa l KERBLDAD AR RONU AT S T (2 K BDEUSLG] —

CaIIKOBA Call K- ozA CallK-01A CaIIK:I:OOA CaIIK+01A CaIIK+02A




2012/9/6

FUsIC

XEEZHH - HRIT BSKER 3 DDER

1) EED—D& U TOXEZDIER

2) TSAIEREL L TORBATHD
TEBNIRROERE

3) FEHEXSEHDIRE U TOKRBGES DR

- BE, FEESEHERICHTS

FU&HIC FHERBEROE &, IR
FHEBZEE I ZER

LEFERSAEDIEED

R NSEIERICED (55
KR . [KISHhERRTISE | &
WDTF—I(E. FR(CRIZHH
FHRELT, SSICHARE
YIS (CEEE S ZERD
—DEULT. COZHERLD
MICESERCERL. REE U
[ RCAY)

+ 1990~1997 ; KBFMIRR T )L+ —EFR 5 RFFLEHE (STEP)
by B HIhESSE,/ ABMERRYIEENFEES

+ 1998~2002 ; STEPIR:mARMTEFRILEAZFT(S-RAMP)
+2004~2008 ; FEAJEBRHLREMAFT T OIS LA(CAWSES)
+2009~2013 ; FEATEREREAZTT O S LA(CAWSES-II)

AKEHDEEROAT

(1) FERXOME

(2) ke DEFEHER - BREEAR[ODBIE
(3) FHRUCKH T DKE  FENSDORE

(4) BRARBFEHRTIRSR

(5) FHRSERFROUMERSHRNC AR IS A\DRE
(6) FEPARF - - BRI S TOAFHS!

(1) FHXIOEE

FEHRREE - -
HEBKERISOHEK FoD50 /O —(C
HUEEZ5X 5. FEHERRER.

F (CARBZEENDHIEREEIZ O TAND
R, FEiR. RERZMOMI XK
PI=, RELCKDHEZZITD,

”
/ Magnetotail

( /emEzpEE - FTERN
KBHEAI N SKRE SN A

B LT (T S X DR PSE)

| Meanctcpause 4
! N OPCHEREHEEN TS

g




2012/9/6

’”

Magnetotail ] O +
$ﬁ§f‘ﬂﬂ(¢§3(§fiﬂiﬂmb\ :.FEEIIFEﬁ(;%(LﬂijJ UfElTTULD
TS5 (Van Allen’) DB T+ =12 EMN?
JLF—RIFOEE, Hh F60~ i — " _
G T Sy A SABIEICEB UEIF TS
ORGSR (T KIgsE SN2 & (C NSO SUNSPOT NUMBERS
U CEIMICEELES. = MCHTHIEARRAGHE
/
ECOANTFEEPFHEMNSE i ] |
AR T S A DFZi@E [/ [
_BULRINERSY, ik -
\"-\_‘ C@E{E(g%%-ﬁ%z%it?? ERT
a2V VAN Y I VAN 5‘7’8\\(‘(\\ o

— B

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

~ Magnotosheath Lo menth lizted fely 56, R=7 88
Regian

B Bhock ek L

q: 'Eﬁﬂﬂ‘]ﬁiﬁ MINIMUM MAXIMUM
ABESDEEES: : 5
AIRETRE KIZEEMTAEIA S D
AR BIBIED PNCI=1=r ) BRI RS 57
g3 g
JEEKk
X#RCRIZ PNCpISE]
AbIOF8iE
DZEAL FIFER
FREER X & SMARTEEIR
KEEEMVNADKRIGHS A EEMEAHIDXIGHIS
near solar minimum REar solar maximum
- FAFTERIE

- KIZDBEER
- HEK FTERSNZ OV AUNREDHR
- ST EDELTR

Z

(R A A A EB DR
: = i Sl:-larur'ad\i ‘ : ) ) solar radii 3 (%‘,‘Jllf'z (22£E))

g
T.Hoeksema ¥ Wilcox Solar Observatory DX+ 8IS T DEGAIT —Fh S5tE

salar radi

22U KISHS O (SRS EMTIA Cradbe#n I 5.




2012/9/6

FEAR) - ZEFERIZEED

TOSRRIEH CNSOEUWKIZEENIESR
4

REMZERMF, EHKERNOT S XTHRFOEBHRE
MAMIREZBIN(CEF=EED.

UNU. RESEENHRREFERTURSRA 1 x4 1 THILRHMR
(ST BN TUVRNK S ICRX 2BHIN ST,
. = FHRIHAFTOASIRE
Y-S STy b - ) A—05

- FEHASNE ST, MHISHC
HOTHENBRKRE LT, BEHHD
PITVRROVED,

UN L. RERABBRREIREHRELZ
M5 ENDT. BFRETBRTERL,

During CAWSES campaign observations  (Shinohara)

1 1 1 1 ' ARG/ 9T, GOR-9/15 0000, 1 L L 1 )
so-Xray O X17 ¢ o oX6.2 Solar flare (X-ray) - FHEXSDRRHESADE :
- @ o} L
el ) HELFDZFEALCBVWT, BLAHFHRIZEEER
il TN T 1 TNT T 7t o per o #Y DT EFEDBRVDBHNRVD, KBNS OFEHEE
magProton N T . NDBENKE BBy, NBORPIINIC(E, FHEE
ra- 10MeV Sy : B, i ECEhSTHERSIIBEDONE<H3.
&l 146 Eﬂﬂ T T ) T T T T T

Bovsw  \44h  \30h olar wind speed
-y | I FHZM | BEOATHERP. S%. GPS. KL
B e S EHEE, EREL), FEIAT -3,

AR—=Z v N EOF A
b BB/, GR/IATSo>, BEIEEFRAULER
BiE (524, TV, MEEFEL)

RQIXGPSBEDHE L GPSTEIE : 26561 km (EHA128578)
EHRE S DB

BRCEEIROITIEEEIC X DRE

GPSEIEN SGPSRIEME TRIRNET DREFIBTE. B
BEEIOXRE TOEBRIFIEDZELICID. BHTDOERK
CIBREDELENE U BiEaN 55, CNICKDT.
STETESDZF T DZEM_ED—ROERENMEIR DN
B

—R%EY (CRMEMND S H CCPSEENMEMADISS,
COREJENY 2MEENDD. CNEFA[PEER
MMEET D ESOBEECKDHEN. B (BLIAS
ZiEEY D) LD BEMA (BLVASRZERY D) TASE
W5 THD. FTETHRMABENSDESE
EE=700 N =1A)N

ik FDH D 1 w7z, BIFIC4EN LOBENSRIDLDICLT. REEE
T4 FEADIEREN S, TD 3 RTTHIIALE(&BF ZHHT B,




2012/9/6

54 IJ7L>>%ILGPS. Differential GPS. DGPS

CDIZHDHIEFERE UT, BRIt Z 5 EED
D> TWIEEREF/EL. GPSRET—FIN 55t
BUMBEBEERDUBDENS. BEZ LT
EDEEH (4 T7L > ILGPS, Differential
GPS. DGPS) DRHFEMTRONTET TS,
DGPSOEIEES(E. MDD TFMBUEDFIHTNTLVR
WEIE TIRIE T B3 X5 AUENRA DRBGES T 5HE)
D, H—FERETOFIAICIFBRETS
(19975E58 ~20084E38).

FT/z. WAASTOMSAS (MTSATZFIF UIzBARDE
A) Tl FRLESEDRBENSDGPSDMIEESZ&
ZEM(TIRIE L TULVD (WAAS/MSASERIEBIEZ2BKE
GPSBIZER. BUIICHBFENND).

AITEE2FAUSHEFEY—EX

ALY MKDDURE, EREFIERIE 35786km 4 &)
« J+ RXA— (NTT Docomo. ERILENERFE 2 1)
BAENTREER(?)
JxU—, Mz SIS 0N REE, MSE L.
AFHRLEROAHALNRE UTE < OAHMEICE
REIND
« Thuraya (775 J & REEIBIED 3 S0OLHERE)
cACeS (4R ,; EE7>rElFFRLERE)

- 1 CO (FE10390kmDEE 10/EEEH)
+J0—-/)ULRS— (BE1400kmDEE4SEEF)
« AU \(KDDIFR, BE780kmD 6 6 EDEEZ )

cFLFTIYORAOOVI bR 28EEDHEEEER)
(A>F—2Rv )

FHXSOMKARIRE(CHY SE
()

- BEEEDREANZE)

- SURDERNZEE (BIARDFER)

- BERE DREINZEE)

- fEICT RO SR ASEEOEE

- ¥R0FEOBEEAROESIGEE (s
DHEHE) DOE(LEXERIMRE EDRRFREO

- KIZEBEHORSDZER) S E ERUEREZEE)

FEHXKUIFHTEIDH ?

HER EDSRRICH T D (KRR FIR] (BHEFOTUE. [UE.
I EDYIRED 3 RTHZD OB ROEME, O
Ea1—%ICLB2ZaL—3a>DRECED. SRICHEE
PRI THREZ.

FEHRI[UFIRICOVWTE. BllROLEENS W\ RESE
AlCBVWTE. OEa1—493=aL—>a b3
ElCED, XEHNSDEEADIENATEE ETHRASTNT
H SRR ICEED BRI SN 3 FTOIMN. ETDEE
DREEE. HIEETFAARICROTETND. SEE(C
AEMHEPREFZEOY E— MUAIDIERE. XENERREER
ASEDEE., 3RTSZ1L—>3 >DIFEECLD, D
12 EEXBE COEBDRROFEERRQADBE, S, KT
DS SRAKOBECRADFHRLS CEDL ST DR
HE+0H5.

(2) HEkZERDE FHER - BEEASOHEIE

()it BREE S E
()R
oEBSBEXSK. EHE - TEiE

ik E D BOHSRB ORI, RIx
AROUBERAIED 07 DFRENC K> TH
RSN AUBF R MRS (M
=)

ABRTS I (EEEERFO>TND
fesb. BERE(C (SMhBRIIS 7 BRI D
ZENTERL,

KSR SHERRGE &SN DO DR S
N, kD LFEIT [Bow Shock )
EIFEINDEEREEHR T Do
(6~ 15HhER$:4E £28)

(a) HOBREHSUE

HOEREEI5 (S ARPZEC K BDIEH EWESRE
MHDESLSBE(CERSN. X5
BIcEmEN. REIAITEROVEDEK
SIMBEZEDLDCRRB.




ZDXSIC. ABRICK D> TER S B SNTHIEEES
EZDOWEPETERIML T, [MIRESE] ST,

Magnetosheath

Plasma Mantle

Radiation Belt and Ring Current

2012/9/6

e | 1E#880°

(%]
HIEREIZ AR (X B EREHOOME & (&
—HBLTH5Y ., BT
ZHOUMNMZICTIE, FEAE
MANEIFIRSNT. BE. ROEF
(X10006E12E T Rafgilm & JLRAmNY
ANBhofecEBHoieEND
D ER SN TS,

DED. HMEKHKEORIRE.
EPNCRNIERE<LEFHLTE
ETHADEEZBND.
¥1t#g70°

ABREDENINRNE, BB FERSN TSR0,
B (C (IR EHEBEOMEDORAIICETEL., BENERE
ABETSITCEBENZDTEEHD.

Figure 5. An cjection fram the Sun travels ta Karth and diziorts Farth s magnetic fleld, rexwlting in peomagnetic

activity.

(b) PREHHRE
MERESER (C (3R RIEE, BE, TRILF—2R BT - BToOT
ADHRELTVS, ZORTERICEIRILF—RTEIMHESNTY
BIBIEN BT (Van Allen #) TH B

W 958EFET AU DDATEE
IORTO-S15(CEH
DHAB—ND>HCKD
BIETHER,

B NE OO 2 BIEIEZ RO

uE
TR LB 2000 - 5000 km
B FOFERNZ

P
gl 7~E LS 10000 - 20000 km
BFNZ
n REHR A DRIEZE) (C LD
TTRIBIBYDFEM - RITH

I Qusr van Alkn B I Irinet Van Allen Dt ANDOBEZEZRELES.,

) Trapped ACA [Interstedar mattes) Bl Energedic Secondsry lons

FRLEE ¢
GPSEE :

Thermasphere

300-400km_EZZDOATZE (&, LD 1/100FBEEXTTFIBIN. XBHSD
LIMRIBEIE(CIEC T 10 SREEOZE#MHIR .

BREICH T DA DERERTOTX

(KRISZD 5 DEINR) (FERR) + MERAKURF 1) = (EBF) +(1A>1)
B~ HEFE%

A1)+ = + (MERAKEF 1)

B EARBEH 5 DEINRR EDIRG TEBET H(ESEHI60~80kmET
ThH>TERIN, REEA AP L. $I100kmFET LRI B,

RE T A COBTEOZILNBHRDON, SBRER(HF: 3 - 30 MHz)
EDRREMTAS BB, CASOREHTBRBCHL TR
RT3, HICHRIE, MORRICHATEEL TRERN100kn TRITE
N37sh. EEMEECEL TS,

Bl SBRSSABGE, ¥ LR, AR, YT TR S

—7A. BEAMRE) (FER 80 - 100km D1 AZBTHRELTULEDN
RREF100kmiZ D TR I DB EFS, RELIHEAFECTERNE IR
KB,




2012/9/6

SRS AKX, ¥ EAZE R,

e |MRRER. FYF I TEERE
S =
XTrlnlmlnlnn
Antent
I S TVHUE, GPSI2ED
T T X - BIEHERSAKER
Control System P
Reflect off «‘—é Pass through
lonosphere lonosphere
radio 2
kHz MHz GHz

Frequencies (hertz)

101102 10° Jo* 105 108 107 108 Fﬂ 10'° 10
Loran-C signals GPS signals

OMEGA signals

(3) FPHRKICHT DK - FEHSORE

(a) %943
(b) SEE#
(c) JL7P. vk CME
(d) XE5E

|[EEEARICHT2HERE |

[

TERRENMSDIRIL BHE-TIARBETOEH | | BKE-THERS
¥—-EHEORA ITARLF—EE - LR R

[ KIBpongMR. TER | [ ABE-(MESHSOT
FILE—FEA

(a) %448 (UltraViolet Ray)

& BAEEST o

SRCATSNIEMEN S, [KEHRRRISES. EiURANRT NUARETE
N3, FIC. B8 ENADRENRDFIFERECROTVD L& (THEIEN
DARGILAN [RAES ] SIFENTNS,

ABEARHPTE, HRXEBFNFEFRAPHFEREC/RDOTED. KA L
[EOFEZERM. HIERAS TORIREELC KD EL RIS, H ETERAENS

KIBARIRT MU, (FERAEHF THEBTE S, N
m BIEH (T K 0 SREE T OWEN SHRETE % "

N3, wESy (REN OERERORS T a
RILF—: ‘é} i

3 A

2hv’ 1 2hc 1

= = L

BN == 1= p 7 T
(F5>091)

[l

u ERBHOE - TRESREDORMGR ; : %
Amac® T = 2. 898x107 AR(m)
CREEAIFA ., REBRAEK)
(D —> %Al

KEDEIMRBEI DHIRK [N DR E

WAL - P .
BEESXE
4= T~

Far UV 120-200 nm

Extreme UV 10-120 nm

g~ Troposphere

EUV/UVIBRRFISOXZMASIDOZEEL, hikEBESEAS(PRHE
E-24E - EEEE)OMBEHERATEREERD b

BE - BRIEASOEECEFRT 3iRRMIN

SOUAR ENERTY DEPOSITION
M THE
TERBESTHIAL ATUCEERMERE

L3, R

Vp(eV) [ Mam) | Vp(eV) [A(nm)

N, | 1558 | 79.6 | 9.76 127
O, | 12.08 | 102.6 | 5.12 |242.2
O | 13.61 | 91.1
N | 1454 | 853

NO| 9.25 134 6.51 |190.5
H | 13.59 | 91.2

L He| 24.58 | 50.4

EfflZ : 90-150 nm (NO, 0O, O,)
FfA1E : 100 nmBLF (H, He, O)




2012/9/6

FEORRMAMOXEERICLZIELDIS

TABLE 1. Coupling Between the Sun’s Radlative Output and the Terrestrial Environment Lean, RG, 1991

Spectral Band Solar Sowrce Region 11-Year Cycle Variation _ Terrestrial Absorption Region “Absorbers
X rays, <10 nm corona 10 10 1000x mesosphere 0,N, 0
10-120 nm corona, transition region, 2% to 10x thermosphere, 150-300 km 0, Ni O,N
chromosphere
Ly, 1206 nm upper-middle chromosphere 2 mesosphere, 60-100 km 0, HO,NO,
Ly, 1216 nm . CO,
125-175 1m chromosphere temperature 50% thermosphere, 100-160 km oyseE
S ‘minimum
175-205 nm upper photosphere 15% stratosphere, 20-80 km O,/SRE, H,0,
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205-250 nm photosphere 4% stratosphere 0,0, HCl,
‘CcFes
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’c1(§ON’0,. ¥
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[Fossil silicified
woods from
Tetori, Ishikawa,
Japan

11-YEAR SUNSPOT CYCLE RECORDED IN
CRETACEOUS (140 myr age) TREE RINGS

REAY BEELHBE R4t

2012/9/6

{LAIIT R ERA R Y T4
HMALLELIERNRREND.
— EffiHHof !
Well-preserved cells form
the eatly- and late-woods
showing the existence of
scasons and climatic zones

[ 10

| oe 11-year cycle :

0.6— gﬂ:'.s‘l | -_ E}EE
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[ /\ | #ETES.

. 1L | 11-year sunspot cycle
P v;ﬁl,-,f.ﬁg?ﬁ' | detécted in the g,rgwth
[ S FANLEES | ring widths by auto-
Ll T | correlation analysis.

|-os -
|04 | Masuda & Watanabe (1979)
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Solar Flare = Ejected Plasma = Electrojet (upper-atmosphere)
= Geomagnetic storm = Voltage gradient on earth surface

Fluctuating Electroje_t’
(Millions of Amps) .- .

-

.

L w
- Vo ; L e
S . S e
P A P

o S

+ Magnetic Field fronyelectrojet |
/. induces yoltage potential op surface
; ofearth’ [ 4

L ¥

GIC enters power system
through ground cennections

Voltage Gradient

Geomagnatically Inducad Fotantial Novembar 8-9, 1881
o T T T T T T T T T T

Fotantial (V]
\
o
T

e 14 16 L] 20 2 02 04 08 oa 10 i2

2 24
UT fhours)

* Huge transtormers can be
damaged by geomagnetic
storms

Blackouts can be
widespread

19896F3 B 13 HDARHESRVEIC Ko TRAE UTcERILECE D BHAHEEIR
POWER SYSTEM EVENTS DUE TO SMD MARCH 13, 198D

© = Blackout
Equipment damage
Tripping of eguinmeny

HRAFOBEFORAICED A\THERADOREHFEIRS

g the early phase of
1C substorm

w  Rice University &

NOAA f NGDC 17 5 KeV Electrons

EERFEAT—>3>
(ISS)

FAUR O>7. BA,
HFS. ESA

ih_E#9400km. JEEAFI0S
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Space Station Orbit Is Exposed to High
Energy Solar Particles

For Seuth Atlas

ORI, FERITEINADORIERROBRITEFED.

EBBBEDOAEY —TS5—HFELELMEDODIN

UQSAT-2 MEMORY UPSETS

EHLEFZDOBEE L REIHRT (Van Allen #) HFEIREZET

RELTWD,
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Ejj(k%" EBNSEEREC
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=48

s NOAA Space Weather Scales

Category  Effects  Easy way to

Geomagnetic
Storms
G1-G5

Satellites, Power
Grids, other

Solar Radiation

Biological,

Storms Satellites, other
S1-S5

Radio Navigation,
Blackouts Radio

RI1-R5

communicate
conditions and
forecasts

Like the hurricane
or earthquake
scales

Will be hearing

these, seeing them
in the news
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“RERFRBRAOKXIZERE

Domeless Solar Telescope
- 17
i
“rur u _

Solar Magnetic Activity Flare

_‘:l

Research Telescope Monitoring ——s

Telescope

Hida observatory

In our observatory, space weather researches have been done
in two complementary ways with the three solar telescopes.

¢ Microscopic Observation
Detailed observations of solar events with
high-resolution imaging and spectrum-measurement

=> Domeless Solar Telescope (DST)
¢ Macroscopic Observation
The solar full-disk observations

=> Solar Magnetic Activity Research Telescope (SMART)
=> Flare Monitoring Telescope (FMT)

RERE L 7EEREEE Flare Monitor Telescope (FMT)

Hed Contirnaum

Her Prominence

Ha Line Center

ABHERR TR ILX—EFIRRIBAZE Solar Terrestrial
Energy Program (STEP)1990-1997 [ZZE T 5 1=H1991EE(Z
B Shi- 5BEOKGER DRSNS RS

Ha #9i

Ha #—0.8A

Ho $+0.8A R
> A ORI ZE{L

FMT Data ZRUL\ZiRZEH

T45*A2 MNBEHREDOANY FLEESDEH
& Thioéan+EEHRE(CME) & DBERIC
DLTHOHE

=>T. Morimoto & H. Kurokawa (PASJ, 55, 505, 2003)

élﬂ;?l:ﬁ:) FEHOEZER (Moreton Wave) 0

=>N. Narukage et al.(ApJ, 572, L109, 2002)
Etoetal. ....

BT« S A b 3 RTREIZOAIE

T+ SAZ MDD
RT3 ENRE DEFEIZEE

REKE L DREIH R

Line of sight velocity

02:10 0220 02:30 0240 02:50
Time (UT)
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Morimoto & Kurokawa(2003 PASJ) As th It all I ting fil " dt f
They distinguished whether each active filament really erupted or not by analyzing « s the rlesu ’da really eru;’? m% 123;“,,5 correspond o appearances o
its time-variation of the radial upward velocity, and investigated the relation with coronal arcade structures” an S
coronal structure and CME. No. Time Location/NOAA [Type (4)fSXT EIT \GOES(min) [CME
FMT SXT,EIT CME 1 11/05/92 00:15-02:15 S20W17/ E(3) | A -
- s 26 10/27/98 23:34-36:39 N1SE4U/$369 Q| - LB C16 no
27 01/30/99 00:00-01:50 534E20 E(sq) | A B3.3
28 02/08/99 03:07-05:22 527W39,/3453 E (13) A A/EW/D! 23 yes
. — . 29 02/16/99 01:42-04:15 §27W1g/2458 | E(53) | A M3.2
30 06/01/99 06:29-07:08 523E17/8557 Qo | LB o2 no
31 01/19/00 00:28-01:47 NOSWIs/ss29 | E(36) | A A/D Cl4 yes
32 01/28/00 05:35-06:20 528W20/8841 Q) | LB LD D44 no
16 Feb.. 1999 03:16:40 AlMg, 33 04/06/00 03.48-05:48 527W02/ Q(n) LB Cl4 no
Eruptive: E Arcade. Flare ... A 34 04/25/00 01:05-01:47 N23W27/8972 | E(51) | 4  A/FE cL1 ves
P ’ 35 05/08/00 04:19-07:40 521W03 E(15) A A A/FE/D] Bos yes
DB Type vs. Coronal Signature DB Type vs. CME Association
DB type A LB Total DB type (SXT & EIT)  yes 10 Total
Eruptive 22(71%) 0(0%) 22 Eruptive(A]]) 8(53%) 0(0%) 8
uasi-eruptive 1 (3%) 8 (26%) 9 Quasi-eruptive(LB) 0(0%) 7(47%) 7
1 (3%)
23 8 31 8 7 15
6Apr.. 2000 “ . EIT 1850447 . .
Quasi-Eruptive: Q Localized Brightening: LB Morimoto & Kurokawa (2003: PASI)

The Flare Monitoring Telescope (FMT)
As for the correlation between
“the velocity strength and direction of the eruption” and
“the strength of geoeffectiveness”

R.S. Kim et al. ApJ, 677, 1378 (2008 Apr.20)
“CME Earthward Direction as an Important Geoeffectiveness Indicator”

YRTRADERROES - BEOTE
N. Narukage et al. (2002)
—— 100,000 km

)

(@) o =
400

BARNTERCREENES T | - 9113180 0
BOERREBRARDS S5, ] g 5231 - 25100
B EDOEDE, HEXE - | ; 200
DFMTEWSEERPRRL = 2
REDICBS. 2 100
AT@RlcLDx@TRiEN L | of
2. JO0FPOEEREDL EE | : 00
BERICED. ThShAEE i 06 EIT: 200000726 22 C
ILPICLDRE LR g LASCOC2 (left ) and C3 (ri ht ) to illustrate how to Direction parameter vs. Dst
gﬁ@gm%ﬁa‘?ﬂﬁiﬁ @ estimate the direction parameter. The ratio of the shorter (b) to  index for 486 frontside halo
LTWBTHE5Eh5 o longer (a) distance of the CMEfront CMEs. The horizontal dashed

herok.

w measured from the solar center along the line (b/a) is defined line represents Dst = -200 nT,
as the direction parameter, D. Note that the line passes both and the vertical dashed line

through the centers of the ellipse and the Sun. indicates D=0.6. -37 1

o @ M %
mafe) 0[s] - 043200 UT )

Daytime Period at Each Site
(between sunrise & sunset)
(UT) 15 18 ‘2‘1| \OP\ ‘013‘ 06‘ ‘0‘9 12 15 18
|1 |
Hida W
(Japan) December
N36°15’
E137°18.5'
Ica
(Peru)  [EEEE Juner W EE
S14°04’ December Pecember
W75044’
- -~ - Aures
= " " - S dune,
ZIL2TU7 |— |BR REXXS)| - |NL— (Algeria) December
T
E 7°00’
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Plan of the FMT in PERU as a part of CHAIN-project November 10t 2009:

The FMT at Hida Obs. was dismantled.

We visited candidate sites for
installing the FMT in Peru in Jan.
2007. L

Then, we selected the campus
of the National Ica Univ. as the 3_'._
best site.

National Ica University

Latitude 1 -15°
Altitude 1 400 m

Rain : 0 mm/year
Temperature : 10 -27 °C
Avrg. Humidity : 20 %

ISWI Activities ISWI Activities

March 13th 2010:
March 18th 2010:

The FMT and other instruments

arrived at Ica University, Peru. Installation of the FMT in the

Solar Station (ESI) of ICA Univ.
was completed.

ARV [CBURI S NI AR BRI
EVENT M4.4

(2011-03-08)
Observed by FMT-ESI

AlA 94 ~5MK

By Marka Vicioa Gutienmez Escale
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Transverse velocity

Goes X-ray light curve

Filament change |
transversee velocit [
Around 18:13

disappeared & coronal
loop’s expansion
accelerated.

After collision,
something propagate
to higher atmosphere

35(:\

- KB I L V7BREOMAE., KRS
HA=>
BT S A> bOREISAD
HEDKETE

D. KDIEHERFHZTDIEHIC(E.
KIZHE COBFEIE LA HED,
W50 )LD IEEDIBHRN AR
EIRDTL D,

[ KBS REISES E =48 (SMART) ]

BEBF  RHRERERXE

588
KBLEERNRE LAEAD /M5

EROCERR & N N 3R <Y T
2003. 10. 30 02:19 UT

I i ; Intensity B
REEZRIFLODOEHREDORY ML longitudinal
WS EEEMITRET 5.
- KEEEOETOERBEE., FH
RREEEMIMEERIELDODOE
BEHICERRAS S,
3
TEHT 54V EHREATLS B 1 Azimuth
HIZDEEEIBET 5. ransversa angle
KRBT L7 DREFRICLER
EHERAT S,
s — 5 DRI Wi~ v T ORAREIZ T E G O
o
E
Contour: i
+1300, £1000, £
500,
. o — £250, +£100, £80,
Intensity Map Longitudinal Magnetic Field +60. 35 G
2005. 09. 11 22:34:40 UT
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SEREA. ABREOHGYYITH 5. EED 3 RThIH;
BREEEIMEL T, J+ SAD MMIBATWSHIBOEEZ
EY 3.

Solar Magnetic Activity Research Telescope (SMART)
Investigation of necessary conditions for solar flare occurrence

Some Indices are compared with chromospheric brightness

Example of the index:
Distance from the chirality inversion line of the Twist a

Magnetic Twist a which are weighted by field strength:

Generally, VxB = (](x’y)B (Force-free field equation)

1 [dB, dB
Jz X, =— (=X — ol Vertical current densi
(x.7) ,u(,(dx dy) ; ety
Ck‘z(x5y) = [y ;z((x,}’)) Vertical Twist parameter
EAO N

In this study,
laey) = 1By | /21B.1) afuy)

%73 : Dr. Han He ALERRXA) 23
Wil B 05T Hil B 570
VxB > 0 / VxB <0 VxB > 0 / VxB <0
BRBOEL O
KGR SOEME EURoL o HE o
BSBORUNSE | swermm BB ROADEOWE |izonnsm | Lae> DRRE
DRERHR EAE ggmmﬁbﬁb DRERHR EOTHE?

AL EBIRON v TSZORNEOY v JaEFBL,
EhEREEES CEiiRd ©F CERIECSFRETRECL TH<E3E

BIRDIERNEN SFASHDIERE
mOHL. ZORMELERZC
T ILPDRESAZ2D%
. ey 4a FHTERD?

Vector Magnetic Field Map

=
]
o
-
o
o

Magnetic Field
Rotation Map

AA—SE

The Domeles_s Solar Telescope (DST)

%

ZE D FRREDEIEIRS .
RERDEREED AT ) LR
RRIBANRD NLERER
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The Domeless Solar Telescope (DST) The Domeless Solar Telescope (DST)
Characteristics of the emerging magnetic flux region

From imaging data
H Velocity field of photospheric gas motion
T. Magara and R. Kitai ApJ, 524, 469, 1999

S. UeNo et al. AdSpR, 26, 1793, 2000
H. Kozu et al, PASJ, 2005,2006 etc.

Investigations of relationship between
velocity fields of photospheric gas and
spacial distribution or time-evolutions
of magnetic structures.

“Velocity field map -8-

The Domeless Solar Telescope (DST) The Domeless Solar Telescope (DST)
Sunspot formation —

- Photosphere

This spectro-heliograph can obtain
4-dimensional data:

- 2D spacial distribution
- wavelength information
(physical values along the height)

Himma avalitiae
= unc cvuiuuuvl i

g

Relative Intensily

We can investigate
3D chromospheric structures and evolutions of

Strong down flow in the chromosphere o %0 ::3: [ﬁ] #0050 solar active phehomena like jets and .
=> Gradual velocity convergence on the photosphere sources of the high-speed & low-speed solar wind.
=> Intensity darkening of the photosphere (Birth of the spot)
=> Rapid velocity convergence -9- -13
The Domeless Solar Telescope (DST) The Domeless Solar Telescope (DST)

From spectroscopic data Spectroscopy at Ca Il K, H Line

The Ca Il H filtergraph of the HINODE/SOT has revealed various !
chromospheric activities in detail.

Temperature

-11 -

20
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Sq (Geomagnetic Solar daily Quiet variation)
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135

Elias et al. (2010) reported that the amplitude of Sq tends to increase
in recent 30 years, and they suggested that the reason is increasing
of CO2 and global warming in the asmosphere.

ﬂJt L
4y 2008 i 1960-2000 HER
150 E
Bt E ,ﬁ M -
s N\ 4
| E | | \ A
b\'\’ _\J\JI\_ E,IA _!_’ j ) :
= & _.: I o vl .\{
R &l \
SE  SE 150 The amplitude of Sq field
wE L3 10 tends to increase.
ol
50 " Elias et al., 2010
o0
55
5 50 N\ HER
<= 45 (34.438,
8 a0 19.23E) They used the geomagnetic data
35 obtained only from 1960 to 2000,
% and only at three station
1950 - 2010 Y !
ime
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(fop panel) : Sunspols ohserved with SOHO/MDI In the solar speciral i ariations at 1 AU from 14
disc on 14, 19, 24 and 27 July 2004 respectively. (boffom|July 2004 to 29 July 2004. The lopelt panel demonsirates
|panel] : Faculae ares observed by Big Bear Solar Observatory| 115215 nm Integrated speciral kradiance varlations and the
in the solar disc on 14, 19, 24 and July 2004 respectively. |bottom-right panel demonsirales 415-515 nm integraled|
spoctral irradiance variations.
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Fig.8
(fop-left panef) : Variation of sunspols area observed with
SOHO/MDI in the solar disc from 14 July 2004 to 29 July
2004 day by day. (boliom-feff panel) : Varlalion of faculae
area observed by Big Bear Solar Observalory in the solar disc
from 14 July 2004 Lo 29 July 2004 day by day.
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if 1(x,y) >a(x,y) then “Test Index” = [T (I(x,y) — a(x,y)) dxdy /ST 1(x,y)dxdy
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- "THE SUN AND SPACE WEATHER”
by Arnold Hanslmeier (Kluwer Academic Publisheres), 2002
EFEEI BHOMIKRIE] AEE— & (RILESE) 20006
Wi FEASK] RE—K. LHENE
(REBRZEFMIHARE) 20114F

- "Space Weather -- A Research Perspective --”
by the National Academy of Sciences, 1997

+ "Solar Physics and Terrestrial Effects”
by Roger P. Briggs, Robert J. Carlisle, Barbara B. Poppe
(Space Environment Center), 1996

+ NOAA Research Science Education HomePage,

Space Environment TOPICS on WEB by Space Environment Laboratory,
NOAA http://www.sec.noaa.gov/
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