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TABLE 1. Coupling Between the Sun’s Radlative Output and the Terrestrlal Environment Lean, RG, 1991
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[Fossil silicified
woods from
Tetori, Ishikawa,
Japan

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

REPAY IBHELHER Rt

{LRICITEERARY B
R ELELSFRAREND
— EifiHH ol !
Well-praserved cells form
the eatly- and late-woods
showing the existence of
scasons and climatic zones.
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| Masuda & Watanabe (1979)
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Solar Flare = Ejected Plasma = Electrojet (upper-atmosphere)
= Geomagnetic storm = Voltage gradient on earth surface Geomagnancally induced Potortal November 89, 1981

o T T T T

Fluctuating ElectrOjet’
(Millions of Amps)

D
J ;¥
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\ L Nl
1 M:agnetm Fneld franelectruje!t , =
) infduces yblthge pntpntual oﬂ surface 3
utearm‘ A E-151
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GIC enters power system: -2r
through ground connections
Yeltage Gradient a5k

2 14 18 18 20 22 24 02 04 06 08 10 {2
UT {hours)

19896F3 B 13 HDARHESRVEC Ko TRAE UTcERILE(CE D BHAHEEIR

‘ * Huge transtormers can be POWER SYSTE
damaged by geomagnetic 1 SYOTEM EVENTS DUE TO SMD MARCH 13, 1989
storms

Blackouts can be

widespread

© = Blackout

Equipment damage
Tripping of eguinmeny
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Space Station Orbit Is Exposed to High

Energy Solar Particles UOSAT-2 MEMORY UPSETS
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, wt...n NOAA Space Weather Scales
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FEILT THEOLNCED Category Effects * Easy way to
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Geomagnetic | Satellites, Power communicate
Storms Grids, other conditions and
G1-G5
Sor AR T ATmEREHuS forecasts
il - B
P S Solar Radiation | Biological, * Like the hurricane
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REAFRBRAOKXIZERE

Domeless Solar Telescope

.
Solar Magnetic Activity Flare: ) 5

Research Telescope Monitoring —p

Telescope

Hida observatory

FHRIARCHITDKREERDO DoM77 TO—F

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

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

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

The Domeless Solar Telescope (DST)
AW LR |

RELDIFEL

SO R DEISIRS.
RIREDFRBED AR N LB
ZIRERIBANRD NLERFEA

The Domel Solar Telescope (DST)

From imaging data
W 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.

The Domel Solar Telescope (DST)
Characteristics of the emerging magnetic flux region

n

s e s
Velocity field map

The Domel
Sunspot formation

Solar Telescope (DST)

4 | Bisth of the Susspot

Relative Intensily

0 50 100 15C 200 250
TIME [min]

Strong down flow in the chromosphere
=> Gradual velocity convergence on the photosphere
=> Intensity darkening of the photosphere (Birth of the spot)
=> Rapid velocity convergence -9-
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The Domel Solar Telescope (DST) The Domeless Solar Telescope (DST)

From spectroscopic data

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

This spectro-heliograph can obtain
4-dimensional data:

- 2D spacial distribution
- wavelength information

(physical values along the height)
- time evolution

3

We can investigate

3D chromospheric structures and evolutions of
solar active phenomena like jets and

sources of the high-speed & low-speed solar wind.

A3 2, e | 10

The Domeless Solar Telescope (DST) PEANOL LU N
2007-06-03 01:15:57 UT " i sk

HINODE/SOT Ca Il H - O aEw alw
01:13:27 01:13:58 01:13:27

Spectroscopy at Ca Il K, H Line

01:14:28| © 01:14:58 | 01:15:29

& 2
01:16:28 01:16:58

Temperature_

s 4

01:17:28 01:17:59 01:18:28

=z b 2
=11 5 d 01:18:58 01:19:28 01:19:59
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AEMEEEE:
“RE|RKISEREZESRYST—I8E
8 observatories, universities & 1 center

Tohoku Univ. Solar
Radio obs. (AMATERAS-I1)

Shinshu Univ. GMDN
= Cosmic ray obs.

Cooperation with
HINODE,
Solar-C,
Solar-D

| Nagoya/STEL & NAOJ
Space weather & space climat
Research Center

Nagoya/STEL
New IPS antenna

2013/8/23

Purpose: Comprehensive studies of helisopheric system

(@Space climate
Long-term change of
space environment
| several monthar-several bilion years

(DSpace weather
Short-term change of

space environment
Several minutes ~ several ten days

2013/5/1
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EHEIMFiE

FREESMART (¥ B RIS 2 1)
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RLT BEB 712 MR OHBMEDMEISOVT: (RBAZOHAEE1) N X N —3 =] i BEYH S —
BEIBEOAIERERROABLMENMSRERXABE L A—kIy7 (RAKBEBRREEHRS AT L)
CMEREVHMOERISAThORHBEMELZOFRMUBMELLIEE _ _ -

SoarC WBIHLTH BRESORANGESATLAY,  HHEBDOLS DS RO | | FFE I BoEE I BEEE I FOEE ) BEFE |

DTS A N AL D —TESABIBONBDT, S WL TEDA. i 1

U)igiﬂﬁ'f?747;/F&%UJ’%&W%%{*:E':;‘ 13822 by using Han He's Nonlinear force-free 2014 2015 2016 2017 2018 2019

t=IZlE, th EASDLEENEFHTLTITESIBENH S, magnetic field extrapolation scheme ALY LR 2

e BTy Ly . CMOSH A5, .
i (85424) | pairh FOL 5% samkEs | MLATA | o
FOV of Solar-C ; : e ‘ EREE  sp-xL0 BOUN | grozzip | SORA |-
; g o e L FREROUE e
& FREISMART
- S = 3 g8 5 Hai 1BV AT LI EBEM- F—4 | VOSSR
Call 8542 A THMI1 AV DR ABEE104 DAEMET o I
LY, SRR3R CRGOHE COMHI 745 4 R BE | ER EREEAERLT)
OWBNOBH LTS, LESHE TANEBIE &AW
s ATA NP A= X LIRS, WML F—OERE e :
IS ERRUF M. Rik15 4 ORI S GBI oh— e
OREDOTH A ) Rl et g CRESANRES.E
i - ]

LEHBITIE, RAREEXESMARTZEHD - i

KB 2 MRS R AL A (12) 1<, MB oy :

HIL (810070 — L) ST RBCMOSHAS — BARE T IBMCSSTSREI, T SEMEROKE AN AT AR,

OBA, HEEKERA TR AREGS | ———— Bi#LAD SRTADE

BOEA. BREEARIANIOEA. S —t PO = s WA (R PP AL RORA, BREEEONOANSH)

VI IL&PEBTEADVIMIRR. LEDBR Ca ll 8542 ABRDEBRUBRADHMITONTIE, RARBRXE

EMAHEIEYERRIZALD, DST#A#EMT, BEHELTH (Anan et al. 2012 SPIE)

REERXE JL77EHEEEE Flare Monitor Telescope (FMT) Ha .0 2R

Ha #9i Ha #—0.8A

Ha - 0.8A [ ] Fied Contirnam

Ha ¢ 0,85 Hea Prominence

Ha Line Center

Ha ##+0.8A Pu R

702 3 A O R

ABHERR TR ILX—EFIRRIBAZE Solar Terrestrial
Energy Program (STEP)1990-1997 28 E T 5 1=-H1991FE(C
BERINI- 5 BEOKNBGEBD R EFERNZRE

FMT Data ZAW=HZEH] TBH D A SA 2 b 3 IRTTRESDRE
TATAY FEERROARY ~LEESOEH KERE _FOEEIER S T4 SA> RRLOD
& TS EIOSFEEMRE(CME) & DBERIC BT B DB AL,

DLTHOHE

=>T. Morimoto & H. Kurokawa (PASJ, 55, 505, 2003) Line of sight velocity

élé'?( S ERPOEEKE (Moreton Wave) D

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

0210 02:20 0230 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/ EM43) | 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
Quasi-ernptive 1 (3%) 8 (26%) 9 | | Quasieruptive(LB)  0(0%) 7T(4T%) 7
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

)
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REDICBS. 2 100
AT@RlcLOx@TRIBEN 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)
(um) 15 18 ‘2‘1| \OP\ ‘013‘ 06‘ ‘0‘9 12 15 18
|| |
Hida W
(Japan) =
N36915' December
E137°18.5
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S14°04’ December Pecember
W75044’
- - - Aures
- " - - o dune,
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Plan of the FMT in PERU as a part of CHAIN-project

The 1st oversea FMT will Bédpstghed i

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 ;1_'._‘-
best site.

LIMA ¢,
ICA % °

National Ica University

Latitude 1 -15°
Altitude 1 400 m

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

ISWI Activities

March 18th 2010:

Installation of the FMT in the
Solar Station (ESI) of ICA Univ.
was completed.

IV (CBLRI S NI RIS E B ERA
EVENT M4.4

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

AlA 94 ~5MK

By Marka Vicioa Gutienmez Escale

Transverse velocity

Filament change
transversee velocit
.Around 18:13

Chromospheric filament
disappeared & coronal il After collision

loop’s expansion 5
accelerated. something propagate

to higher atmosphere

=5(C.

- KRBT L V7EBRDOMUE, KESP
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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, Vx B = a(x, y) B (Force-free field equation)

1 (dB, dB.
Jz s =— (= - ical current densif
(xy) o (dx dy) Vertical current density
ozz(x,y) = JMO% Vertical Twist parameter
2\ X, )Y

In this study,

lawy) = (1 By | /2B 1) afny)
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A sample image of the Chirality inversion line of o and H-alpha flare-kernels

\9@@7b7®$ﬁ\

@51@@7u7c9ut\

Green contour:
H-alpha brightness
1.5,1.8,2.1,2.4
(compared with
averaged brightness
around disk-center)
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Sq (Geomagnetic Solar daily Quiet variation)
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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.
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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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By H. Watanabe et al.

Plage Index

Plage index : defined as the percentage of the
area of the solar disk covered by plages +
active network

% Reproduction of the solar irradiance variation requires the
contribution not only of active region plages but also of the
enhanced network (Foukal et al. 2009

Intensity threshold method :
pixels brighter than
aVerage+20(standard deviation)

Plage brightness does not affect the
plage contribution to irradiance variation
(Worden et al. 1998)

By H. Watanabe et al.
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By H. Watanabe et al.

Result

:Plage index (full-sun) monthly averaged

plage index
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By H. Watanabe et al. I

Issue ralsed by Recent Analysis
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Courtesy to A. Shinbori

F10.7 index may not represent the solar UV variation properly.
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- "THE SUN AND SPACE WEATHER”
by Arnold Hanslmeier (Kluwer Academic Publisheres), 2002
[FEIMIKRE] GEE— & (RUEEE) 20006
[#E FHERSK SHE—RK. LHFENE
(REPRFFAMILARS) 20116
- "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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