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Space weather usage in JAXA radiation exposure management for astronauts
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Possibility of interference caused by solar radio bursts
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Influence Evaluation of Solar Activity to Seismic Activity by Statistical Models
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Temporal behavior of the coronal hard X-ray source in solar flares

oooo ™ ooot
TAKAHASHI, Yusuke'*, MASUDA, Satoshi

l0oo0o0oooOooooooo
!Solar-Terrestrial Environment Laboratory, Nagoya University

In Sui & Holman 2003 and Sui et al. 2004, they analyzed a few flares occurred on the northwest limb (NOAA Active Region
9011) from April 14 to April 16, 2002, which were well observed with Reuven Ramaty High- Energy Solar Spectroscopic Imager
(RHESSI). When the impulsive rise in hard X-rays began, the cusp part of the coronal source separated from the underlying flar
loop and remained stationary for about 2 minutes. During this period, the underlying flare loops shrank. This phenomenon is ver
important to understand the energy-release process in solar flares since it might be closely related with magnetic reconnectio
This has been reported for the first time by using the RHESSI data, even though Yohkoh observed more than 3,000 flares durir
its operational period (1991-2001). The purpose of this research is to verify quantitatively this phenomenon by using Yohkoh
data.

The hard X-ray telescope (HXT) on board Yohkoh has an advantage to achieve it. This source motion takes place at the ear
phase of a flare. This means the number of photons is not enough to synthesize a hard X-ray image with a high quality. HX
has so-called fan-beam type sub-collimators. Using them, information on the source location can be derived without image
synthesis process. Also Yohkoh is not a spinning satellite and the time resolution is 0.5 second. Thanks to these characteristic
Yohkoh/HXT enables us to reveal the behavior of the coronal hard X-ray source in the early phase of a flare. First, we checke
how this method worked for a well-known flare which has a moving hard X-ray source. In this presentation, we show the result
of this test and discuss the limitation of this method.
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The evolution of magnetic structure of NOAA AR11158 and M-class flare on February
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Hard X-ray and Microwave Emissions from Solar Flares with Hard Spectral Indices
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We analyze ten flare events that radiate intense hard X-ray emission with significant photons over 300 keV to verify

that the electrons that have a common origin of acceleration mechanism and energy power-law distribution

from solar flares emit hard X-rays and microwaves. Most of these events have the following characteristics.

Hard X-rays emanates from footpoints of flare loops, while microwaves from tops of flare loops.

The time profiles of the microwave emission show delays of peak with respect to that of the corresponding hard X-ray emission
The spectral indices of microwave emissions show gradual hardening in all events, while the spectral indices of the correspondin
hard X-ray emissions are roughly constant in most of the events, though rather rapid hardening is simultaneously observe
in both indices during the onset time and the peak time in some of them. These characteristics suggest that the microway
emission emanates from the trapped electrons. Then, taking account of a role of the trapping of electrons for the microwav
emission, we compare the observed microwave spectra with the model spectra calculated by a gyrosynchrotron code. As a rest
we successfully reproduce the eight microwave spectra. From this result, we conclude that the electrons that have a comme
acceleration and a common energy distribution from solar flares emit the both hard X-ray and microwave emissions

in the eight events, though microwave emission is contributed by electrons with much higher energy than hard X-ray emission

00o00d0o:00,00000,0 X0,0000
Keywords: the Sun, microwave, hard X-ray, particle acceleration

1/1



Japan Geoscience Union Meeting 2012 @ ;
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]“ gon

Geoscience
Union

PEM29-P08 go:booboboobo 00:50 210 10:45-12:15

Joodoodooooooooodg PebO0ooo
Longitudinal phase structures of Pc5 on the ground during Relativistic Electron Flux En-

hancement at the Radiation Belt
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In this study, the magnetic data observed at HO57 (MLat.=-66.42, MLong.=72.29) and Skallen (MLat.=-66.42, MLong.=70.53)
in Antarctica are used to estimate the azimuthal wave number(m) of the Pc5 pulsations with the period of 150-600s. These tw
stations are located at the same latitude and spread in longitudes of 1.7 degrees. In general, the estimation of the azimuthal we
number of the Pc5 pulsations is difficult due to a strong latitudinal dependence of the field line resonance of the Pc5. The pair o
the stations used in this analysis is quite suitable to estimate the azimuthal wave number.

In order to compare the temporal variations of Relativistic Electron flux Enhancement (REE) observed by GOES 10 satellite,
the superposed epoch analysis for 24 CIR (Corotating Interaction Region) events is conducted for the horizontal component c
the magnetic field data. As a result, although the Pc5 power increases corresponding to the increase of the solarwind velocit
the power of the H component becomes predominant after 0.5 days from enhancement of the Pc5 power, which correspon
to the apparent start time of relativistic electron flux enhancement (REE). This indicates that the toroidal oscillation of PC5
becomes predominant in the inner magnetosphere at the start time of the REE. Second, although the phase difference betwe
two stations largely fluctuates before the start of REE, it shows certain values with small variances during the REE events. Th
estimated azimuthal wave numbers (m) of the H and D components are 1.62+/-0.99 and -2.25+/-2.86, respectively. The eastwa
propagation of the toroidal Pc5 with the low m number of 1.62 suggests that the relativistic electrons at the inner magnetospher
are accelerated by the drift resonance with the toroidal Pc5 pulsations.
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Pcl band pulsation newly observed by induction magnetometer at magnetic low latitude
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Improvement of time resolution of equivalent ionospheric current system deduced from
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