Japan Geoscience Union Meeting 2011 Jd
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
I‘%‘Ei‘?"..
PEMO030-P0O1 oo:.o0ooooooog 00:50 260 10:30-13:00

0000000000 00O0Dooooonoog _ _
Temporal and spatial variations of loop-top microwave sources during the whole period

of a solar flare
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We report an analysis result of NSRO-CDAW10 (Coordinated Data Analysis Workshop) that was held at Nobeyama Solar
Radio Observatory from Oct. 25 to Oct. 29, 2010.

When a solar flare occurs, a large amount of electrons are accelerated, they emit hard X-rays, gamma-rays and microwave
Especially, the nonthermal emissions from flare loop-top sources are related to acceleration/transportation processes of electrc
under the magnetic reconnection point. So in order to understand acceleration/transportation processes of electrons under
reconnection point, it is important to study temporal and spatial variations of loop-top sources by using data of multiwavelength
observation.

We studied an M3.7 class flare which occurred on Jul. 27, 2005. This flare took place behind the limb. So we can see only
loop-top source itself without any effects of emissions from the footpoints. We used two frequency data of Nobeyama Radio
Heliograph (17GHz and 34GHz, both of them are emitted by MeV electrons). According to a simulation (Minoshima et al. sub-
mitted to ApJ), we expect that loop-top microwave source of 34GHz is located lower than that of 17GHz, because higher energ
electrons which emit 34GHz microwave can reach to a lower altitude with less collisions during the transportation. But we got
a result that the loop-top source of 34GHz was located higher than that of 17GHz during the whole period of the flare. And it
was found that around the peak time of the flare, the height difference between the 17GHz and 34GHz loop-top sources becan
larger. In this presentation, we discuss why the loop-top source of 34GHz is located higher than that of 17GHz, and why the
height difference between the 17GHz and 34GHz loop-top sources becomes larger around the peak time of the flare.
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Unresolved Magnetic Flux Removal Process in the Photosphere
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The mutual loss of magnetic flux due to the apparent collision of opposite-polarity magnetic elements is called “magnetic flux
cancellation” as a descriptive term. This flux cancellation is essential to the process of replacement of old magnetic flux with
newly emerging flux in the quiet Sun on a timescale of a few days, and also to the process of removal of sunspot magnetic flu
from the photosphere. An Omega-loop submerging below the surface or a U-loop rising through the photosphere is the usu:
idea to explain the magnetic flux cancellation. Magnetic reconnection may be crucial for the formation of these loops, especially
for the submerging Omega-loop. In fact, chromospheric and coronal activities are often observed at the cancellation sites. W
investigate the evolution of 5 cancellation events of the opposite-polarity magnetic elements at granular scales by using accura
spectropolarimetric measurements with the Solar Optical Telescope aboard Hinode. We find that the horizontal magnetic fielc
which is expected in both submerging Omega-loop model and emerging U-loop model, does not appear between the cancelir
magnetic elements in 4 of the 5 events. The approaching magnetic elements in these events are more concentrated rather tl
gradually diffused, and they have nearly vertical fields even while they are in contact each other. We thus imply that the actua
flux cancellation is highly time dependent event near the solar surface at scales less than a pixel of Hinode/SOT (about 200 km
At the polarity inversion line formed by the canceling magnetic elements, highly asymmetric Stokes-V profiles are observed. We
confirm that such asymmetric profile can be made by the sum of the profiles at the opposite-polarity magnetic elements next t
the polarity inversion line. This means that the approaching bipolar flux tubes still keep their nature within the pixel where they
come in contact with each other, and thus supports the unresolved flux removal process within the pixel at the polarity inversior
line.
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Spectroscopic Observations of Solar Flares with the Hinode EIS
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The Relation between type Il Radio Burst and Streamer-CME/Flare Interaction
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Properties of magneto-convection on the solar surface revealed with HINODE
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Hinode flare catalog and statistical analyses of solar flares
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The scientific operation of Nobeyama Radio Heliograph has been extended by the end of March 2015. The fiscal year 201
(April 2010 ? March 2011) is the first year of the extension period. In order to maximize the scientific outcome during this exten-
sion period, the Nobeyama Radio Heliograph Scientific Operation Consortium was established and has performed the resear
plans and the operations which were proposed to National Astronomical Observatory of Japan (NAQJ) by it.

The main research topics during the extension period are "better understanding of the acceleration/transport/dissipation prt
cesses of high-energy (a few hundreds keV ™ a few MeV) electrons in solar flares”, "derivation of coronal magnetic fields”, "re-
search on prominence eruption and its utilization to space weather research”, and "long-term variation of solar active phenomer

through two solar cycles”. Recently several results were achieved on these topics. In this presentation, we briefly introduce then

In addition to these researches, we proposed the following proposals, "constitution of a subcommittee on Nobeyama Radiohe
liograph scientific operation consortium in NAOJ”, "to hold a users’ meeting each year”, "to have a CDAW (Coordinated Data
Analysis Workshop) each year”, "encouragement for domestic scientists to of stay for collaborative researches at Nobeyama’
"collaborative researches with Hinode”, "teaching and lectures/seminars by the scientists in Nobeyama Solar Radio Observe
tory”, "appeal the results to public”, "to find seeds which expand to a new project in the future”, and "advertisement of this
research field for under-graduate students”. Some of them have already been realized in the fiscal year 2010. In this presentatic
we also report such activities.
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Keywords: solar radio, solar flare, particle acceleration, solar activity cycle



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
PEMO030-P09 O00:000000000a 00:50 260 10:30-13:00

STEREO-A/BOOU0O0ODDODOODOOOOONOODDOODOO _
On predlctlvetabllmes of magnetospheric disturbances based on STEREO-A/B solar winc
measuremen

ooo™oDo?
Wataru Miyaké*, Tsutomu Nagatsuma

lggoo,200000000
ITokai Univ.,2NICT

Oo00o0oooOooOoooooO0oOoOo STEREOODOOOO0OO0ODOOOO0OODOOOOODOOOOOOOOODOOOOn
obooooooobOobobobobooooooooobobobooooobooooboobooooobooooooonoa
ooooo0o0oO0oooOo0oooOoOo0ooo0oO0OoDOOO00DOOODOSTEREODODOODOOOOODOOOODOOOO
0000000000000 00000O00000000000000000000000000O0OODO geoeffective
goooooobooooooooooboooobobooboboboooobboobobobOUbboooDobbooDboog
geoeffectve ] D0 0000000000000 0O0O0OOO00OOQO0O0OOOOOOCOOODOOOODODOOO ACEDODO
0000000000 geoeffectivdl 0 0000000000000 STEREODOOOOOOOOOOOOOOO

OO00O00:STEREO
Keywords: STEREO



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
PEMO030-P10 O00:000000000a 00:50 260 10:30-13:00

000000000 Doooopoooon _ .
Analysis on solar cell degradation of Akebono satellite due to space radiation

o000 o000Y%Y000OO 2
Hiroyuki Ishikawa*, Wataru Miyaké, Ayako Matsuoka

'0pD0O0,?2000000000000000000
1Tokai Univ.,2ISAS/JAXA

goooooooogooooooogooooooOoOoOooooOoOo0ooooOoDOooOO 2000000oOooDOoOOO
OO00OoO0O0oooOooDooooOoOoooo scPID0OOOODO989d 300000000 SCPIDDO 183A00O1O
000000000000 000O0O00b0DObO000oDOO0O00DO20090 110000 7AQDO00OO0 4590000
l0oo0oooooooooooooooooobooOoOooooobooOOoO0o0ooOoooooooOooObObOOoOoooooDOon
000000 (Total Dose Effecl DO O OOO0OOONASAODOOOOOODOOOOOODOO SCPIDOOOOOOOO
00000 (1989-19941 000000 SCPIDODODO0ODOOO (APBMAX) DD D DODODODDDOODOODODOOOO
GoESOOOOOOOoODOOOoOOO0oODOOOOO0O0ODOOOOO0O0ODOOOoOOoODODOOOOO20010D000
oboocooobooooobooboooon

gooobo:gobo,0oooo,bon
Keywords: Akebono, solar cell, radiation



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
PEMO030-P11 O00:000000000a 00:50 260 10:30-13:00

0000000000 QQZS-1) 00 0obooooooo(TEbA)ODDDODOOn

gooddd
Overview of initial observation data of Technical Data Acquisition Equipments on the

first Quasi-Zenith Satellite

oo0o»oo0o0o2%o0000°8
Satoshi Furuhaté, haruhisa matsumotpTakahiro Obara

!0poo0o0o0o0000,?20000000000,30000000000
LIAXA, 2JAXA, 3IAXA

gbobobobooooboooboobooboboooboooTEDACODODOOOOODOODODODODUODOD
0020100 90 1100 HIIAOODOD 1800000000 OOO0O00ODOOOOOODOOOOTEDAODOOOOOOO
OLPTOOOOOOOOOOOOOOOOO (APS-B) 0000000 OOOOO (ELS-A)ODDODOODODODODODOmMODO
ocooooMAMDDODOOOODOOPOMOO 30000000000 O0OOOOOOTEDACOOOODOOOOOOO
ooooobo0o0ooDoo0ooooo0ooooOoO0oooDObO0o0oDoO0o0oDoOO0O0O0 TEDADOOOODODOOOO
booobooooboobooooooo

gbodgb:gobobboa,ugobgaooaan
Keywords: QZS, TEDA



Japan Geoscience Union Meeting 2011 Jd
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
I‘%‘Ei‘?"..
PEMO030-P12 oo:.o0ooooooog 00:50 260 10:30-13:00

000000000000 00D0o00oDo0o0ooDnooogo o
Measurement result of the neutron monitor onboard Space Environment Data Acquisitiol

Equipment (SEDA-AP)
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To support future space activities, it is very important to acquire space environmental data related to space radiation degrad.
tion of space parts and materials and spacecraft anomalies. Such data are useful for spacecraft design and manned space acti

SEDA-AP was mounted on "Kibo” of ISS (International Space Station) to measure the space environment of the 400 kilome-
tres altitude for 3 years.

Neutrons are very harmful radiation because of their strong permeability attributable to its electrical neutrality. The Neutron
Monitor measures the energy of neutrons from thermal to 100 MeV in real time using a Bonner Ball Detector and a Scintillation
Fiber Detector. The Bonner Ball Detector discriminates neutrons from other charged particles using 3He counters, which hav
high sensitivity to thermal neutrons. It also measures neutron energy using the relative response, which corresponds to differe
polyethylene moderator’s thickness (6 pcs.). The Scintillation Fiber Detector measures the track of incident particles using «
cubic arrangement sensor on which are heaped up 512 scintillation fibers. The sensor discriminates neutrons using differences
these tracks, and measures neutron energy by measuring its track length.

This paper reports the development, mission objectives, instrumentation and current status of neutron monitor.

Keywords: Neutron monitor, Kibo, ISS, Exposed facility, SEDA-AP
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Radiation Measurement by the Light Particle Telescope for the Jason-2 Satellite
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An ocean observation satellite Jason-2 by CNES (France) was launched in June 2008 and carried JAXA's radiation environ
ment monitor called Light Particle Telescope (LPT). The LPT consists of four sensors which can measure electrons with energ
from 25keV to 20MeV, protons from 0.3MeV to 230MeV and 4He particles from 0.8MeV/n to 80MeV/n totally. The altitude of
Jason-2 orbit is 1,336 km and its inclination is 66 degree. Radiation environment at that altitude was measured for the first time
In addition, another LPT will be onboard a successive satellite Jason-3, which has the same orbit and mission period of 5 year
With Jason-2 and Jason-3, we are able to observe a radiation environment at an altitude of 1336 km through a solar cycle of 1
years. The measurement data are expected to contribute to getting a new knowledge of the radiation belt and to making a ne
model of the radiation belt.

Analysis of Jason-2 data is in progress. And we are developing the LPT for Jason-3; one of the sensors in the LPT will be
improved to be able to count electrons at a high rate environment.

In our presentation, we will introduce the Jason-2 measurement data and the current status of Jason-3 LPT.

00000:00000,0000,0000000,000000
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Study of Forecasting the Geostationary Plasma Environment and Satellite Surface Chart

ing by Using a Real-time Magnetosph
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In recent geostationary satellites, the bus voltage has become high@® (/) than before, and this induces new types of
satellite anomalies, e.g., the sustained arcing caused by surface charging. The surface charging is induced by the hot plas!
injected from the plasmasheet in the magnetotail into the geostationary orbit during substorms (so-called substorm plasma i
jection). Therefore, it is important to study methods of forecasting the geostationary plasma environment (mainly the substorn
plasma injection) and the resultant satellite surface charging. A real-time magnetospheric simulation has been routinely carrie
out on the super computer system at National Institute of Information and Communications Technology (NICT). This simulation
calculates the magnetosphere by the three-dimensional magnetohydrodynamic (MHD) method using the real-time solar win
data observed by the Advanced Composition Explorer (ACE) spacecraft at the Lagrangian point L1. Since the solar wind reache
the Earth about one hour after it passes the ACE spacecraft by its average speed, this simulation calculates the conditions of t
magnetosphere about one hour before.

To confirm whether the simulation reproduces the substorm plasma injections, We compares the simulation data at the mic
night point of the geostationary orbit and the data observed in the night side (MLT: 21-3 hour) by the geostationary satellites of
Los Alamos National Laboratory (LANL). As the result, the simulation frequently reproduced the substorm plasma injections
about one hour before. That means the enhancements of the simulation pressure were consistent with those of the electron pr
sure about one hour later. Since the electron temperature is a key parameter for the surface charging potential, we have propo:s
a new method of estimating the upper limit of the electron temperature from the simulation data. Using the electron temperature
we are able to estimate the worst surface charging potential of the geostationary satellites about one hour before.

To examine how accurately the simulation can forecast the substorm plasma injections, | evaluate the correlation of the pre:
sure enhancements between simulation and observation data by varying time delays and intervals. Here we consider that t
substorm plasma injection is generated when the pressure is enhanced over a threshold value. If we take the threshold 0.5 nl
the forecast accuracy, whether the substorm plasma injection is generated or not, was about 83 % where the delay is 25 minut
and the interval is 55 minutes in the best of all other combinations of delays and intervals.

gooobo:0bodoooboboboooooo, bbb b,000b,000d
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Magnetic field depression at the Earth’s surface during ENA emission fade-out in the in-

ner magnetosphere
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L0000, 2JHU/APL, 3New Jersey Institute of Technolog\Ghungbuk National University
IKyoto University,2JHU/APL, 3New Jersey Institute of Technolog\Ghungbuk National University

Using data from the high-energy neutral atom (HENA) imager onboard the IMAGE satellite, we examined the relation between
the SYM-H index and the ring current energy during a storm main phase. The energy range of the energetic neutral atom (ENA
flux data used here is 16-120 keV for hydrogen ariB0 keV for oxygen. From the data for the period 2000-2002, we selected
24 storm main phase events during which the IMAGE satellite was located at a geomagnetic latittrebadegrees and a
geocentric distance af=6 Rg. According to the Dessler-Parker-Sckopke (DPS) equation, the ring current energy is expected
to increase as the SYM-H index decreases. When the ENA energy flux is superimposed as a function of the SYM-H index fol
all 24 events, their overall correlation is negative; that is, the relation between the ENA energy flux and the SYM-H index is
generally consistent with the DPS equation. However, an analysis of individual events showed only 10 events (42%) in which the
ENA energy flux was negatively correlated with the SYM-H index (negative correlation events). There were 10 events showing
no clear correlation between the ENA energy flux and the SYM-H index (no correlation events), and 4 events which contradictec
the DPS equation (positive correlation events). In the superimposed plot, we noted that a smooth curve can be drawn for a
upper limit of the data distribution, and data from the no correlation or positive correlation events create downward branches ir
the distribution. These observational results are not explained by the conventional DPS equation but by the “generalized” DP:
equation, which includes a term representing energy stored in the stretched magnetic field. We can reasonably presume that 1
stretched magnetic field prevents energetic particles from being injected into the ring current. From the generalized DPS equi:
tion, we conclude that the total (kinetic and magnetic) energy stored in the stretched field and ring current loss mechanisms ai
important for understanding the relation between the ground magnetic field variation and ring current energy variation.
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A nowcast model of the auroral oval and Kp index
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A numerical model of the aurora oval distribution and the corresponding Kp index has been developed. This model is base
on an empirical model of the high latitude potentials we have recently constructed using nonlinear functions of the solar wind
parameters, and on empirical relations between the precipitation boundary of the aurora particles, i.e., the equatorward latituc
of the central plasma sheet and the Kp index. The obtained model of the auroral oval shows its dynamic nature, and the model K
index, which can be produced from inputs of ACE solar wind parameters, IMF Bz, By, and Vsw shows a good correlation to the
official Kp index, especially magnetic active times, Xp, which has been thought to be difficult to predict in previous studies.

00000:00000000,KpOO,000,000,000000
Keywords: auroral oval, Kp index, solar wind, magnetic storm, nowcast



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
PEMO030-P17 O00:000000000a 00:50 260 10:30-13:00

00QgO00000D0Dp0O00000ooO0Doo0opooDoooooood
Significance of Fritz’'s isochasms deduced from the numerical auroral oval model
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Relationship between the quiet-time level of magnetic H component at mid-latitudes anc

long-term solar-wind activity
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MAGDASOOOOODOOO Squoooooooo
A visualization of Sqg equivalent current system from MAGDAS data
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In order to understand generation mechanisms of day-to-day Sq current variations for space weather study, we tried to visuali:
(1) daily Sq equivalent currents estimated by MAGDAS/210 MM data, (2) daily Sq patterns obtained by the empirical model
(Yamazaki et al., 2010), and (3) the subtraction of (1) - (2), i.e. the daily disturbance driven by changes in the solar wind and

atmospheric neutral wind.

The daily Sq currents from 4 January to 31 December 2008, were obtained from magnetic data at 16 stations of MAG-
DAS/CPMN project, Space Environment Research Center, Kyushu University. In the present paper, we investigated the relz
tionship between the interplanetary electric field (i.e. Ey =- Vsw x Bz(IMF)) and (3) the subtracted Sq currents in the magnetic

equatorial region.

It is found that about 20% of 363 days the subtracted Sq currents at the magnetic equator showed a good correlation wit
the interplanetary magnetic field (IMF), i.e. the eastward EEJ was enhanced during the negative IMF Bz component, while the
westward EEJ appeared during the positive IMF Bz component. On the other hand, 66% of 363 days we could not find a goo
relation between the subtracted Sq current near the dip equator and the IMF Bz variations, indicating the possibility of a coupling

mechanism with the atmospheric neutral wind.

We acknowledge Mr Takashi Nosakon(Ashibetsu;ASB),Prof.Shoichi Okano(Onagawa;ONW),Mr Kenichi Isami(Amami;AMA),
prof.Tiger Liu(Hualien;HLN),Dr Roland Otadoy(Cebu;CEB),Mr Suhardjono(Manado;MND & Kupang;KPG),Ms Clara Ya-

tini(Pare Pare;PRP),Dr Robert Eager(Darwin;DAW),Dr R.Marshal(Cooktown;CKT & Townville;TWV & Camden;CMD),

Prof.Mcphail(Rockhampton;ROC),Dr N.Prestage(Culgoora;CGR),and Mr Wilimott(Melbourne;MLB) for supporting MAG-

DAS project.
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Development of a 2-D ionospheric global potential solver: GEMSIS-POT
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As part of the GEMSIS project, we have developed a two-dimensional ionospheric global potential solver. There has beer
considerable research on the mid-and low-latitude ionospheric system driven by neutral wind [e.g., Richmond, 1973]. However
there are few researches on the relationship between the high-latitude system and mid-and low-latitude system, which is impo
tant for the integrated studies of the magnetosphere-inner magnetosphere system coupled through the ionosphere.

Our model basically follows a methodology provided by Tsunomura [1999]; it solves the Ohm'’s law under the thin-shell ap-
proximated 2-D ionosphere, with FACs in the polar region and height-integrated ionospheric conductivities. The most important
extension from previous studies is that our model covers both hemispheres without a boundary at the equator. The values
Pedersen and Hall conductivities are calculated as exactly as possible with the MSIS-2000, IRI-2007, and IGRF-2005 referenc
models. In addition, we consider the effect of auroral particle precipitation on conductivities with the Hardy model.

In this talk, we report the progress of our model toward the practical studies of Magnetosphere-lonosphere coupling syster
during storms and substorms. We will discuss the effect of the equatorial conductivity on the pole-to-pole distribution of the
electric potential.
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Relationship between long-period electric and geomagnetic field oscillations observed b

FM-CW Radar and MAGDAS
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Long-period oscillations are observed globally by the ground-based magnetometers. In particular, low-latitude and equatoriz
long-period oscillations (ex. Pc 5 pulsation) have been attributed to DP 2 type current system in the ionosphere. However, ok
servations in the ionosphere are not so much reported. We believe that more extensive use of HF radars will lead to a bett
understanding of long-period oscillation.

The present study is based on the data from an FM-CW radar located at Sasaguri, Japan (SAS; M. Lat. = 23.2 degree, N
Lon. =199.6 degree, LT = UT + 9.5 hrs). The FM-CW radar measure reflected radio waves from targets (e.g., ionized layer) a:
well as Doppler shift of those. East-west electric field in the ionosphere is estimated from the observed Doppler shift.

On 30 October 2003, long-period (1-8 mHz) magnetic oscillation was observed at equatorial station YAP (YAP: M. Lat. =
1.49 degree, M. Lon. = 209.1 degree) and low-latitude station Kuju (KUJ; M. Lat. = 23.6 degree, M. Lon. = 203.2 degree) in
ground magnetic horizontal northward components (H). The FM-CW radar at SAS also detected the oscillation of the ionospheri
east-west electric field Ey. These stations were located at a daytime sector during the event. The coherence between the Ey w
the H at YAP showed higher coherence than that of between the Ey and the H at KUJ. Also the oscillation showed an equatoric
enhancement. Thus our results suggested that the oscillation is caused by the DP2-type current system rather than by the glo
compression or field line resonance. The phase difference between the Ey and the H at YAP decreased with increasing frequen
of oscillation. The phase relation is consistent with between currents and electric fields of the LR circuit in the equatorial high
conducted ionosphere. In other words, the long-range oscillation in H at daytime was excited by the ionospheric electric fields.
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