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Electron acceleration at high beta low Mach number collisionless shock
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\Voyager spacecraft revealed that the solar wind termination shock is a rather weak shock since the upstream plasma be
is high and effective Mach number of the shock is low due to the presence of pickup ions. Nevertheless, the fluxes of non
thermal electrons and ions (the latter are called as termination shock particles) are enhanced when crossing the terminatic
shock. Electron acceleration at a weak shock is also reported in terms of galaxy cluster merger shocks. In this study we perfort
two-dimensional full particle-in-cell simulation to discuss microstructure of the high beta and low Mach number shock and the
associated electron acceleration. Unlike a one-dimensional simulation, electrons are not reflected at the shock when a sho
angle is close to 90 deg. due to the effect of rippling. Nevertheless, some electrons are accelerated locally at the transition regio
Wave-patrticle interactions appear to play a role.
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Acceleration of pickup H, He", and O in the corotating interaction regions
Acceleration of pickup H, He", and O in the corotating interaction regions
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Pickup ions (PUIs), interstellar neutral particles ionized mainly by the charge exchange with solar wind plasmas, are considere
to be the dominant source of anomalous cosmic rays (ACRs). Recent studies suggest that the heliospheric termination shock alc
is not capable of accelerating primary PUls up to the ACR energy range, an order of MeV. Among other mechanisms responsibl
for the PUl acceleration, we focus on the preacceleration process inside the heliosphere before the encounter with the terminati
shock. Corotating interaction regions (CIRs) are one of such a particle accelerator because their boundaries form the (forwat
and reverse) shocks. We perform two-dimensional hybrid simulations to investigate the PUI dynamics in association with CIRs
We have already shown that the hydrogen PUIs can gain energy over 250 keV. A periodic boundary in the present CIR mode
allows the successive CIRs, where the diffusive shock acceleration for PUIs can be attained between them. In the present stuc
we will pay additional attention to the behavior of other PUI species, helium and oxygen, which are also main ACR components.
Detailed processes as well as efficiency of their acceleration are compared with those of hydrogen case. We will further unify th
composite acceleration process during the CIR propagation.
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Strahl formation in the solar wind electrons: Particle-in-cell simulation
Strahl formation in the solar wind electrons: Particle-in-cell simulation
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Nagoya University

The present study puts forth a possible explanation for the outstanding problem stfah&formation in the solar wind
electrons. Making use of the fact that in the collisionless limit the electron core-halo relative drift exists in the direction away
from the Sun in such a way that the halo usually flow faster than the core, the present study carries out one-dimensional particle-il
cell simulation of whistler instability, assuming anisotropic core and drifting isotropic halo. The enhanced whistler waves driven
by anisotropic core lead to the pitch angle scattering of drifting halo in an asymmetric way since the number of the drifting halo
participating in the resonant interaction is different between the halos moving the sunward and anti-sunward directions. In thi
way, pitch angle scattering of the anti-sunward moving halo by the whistler waves propagating sunward is more efficient in phast
space and leads to the energy transfer from the drift energy to the thermal energy of halo. During the saturation phase of whistle
wave-halo particle resonant interaction, the remaining part of the anti-sunward moving halo, which is out of resonance with the
whistler waves propagating sunward, turns out to be a field-aligtraéh/in the electron velocity distribution.

F—"77— F: non-thermal solar wind electron velocity distributions, the magnetic-field-aligend strahl, whistler instability
Keywords: non-thermal solar wind electron velocity distributions, the magnetic-field-aligend strahl, whistler instability
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Forward cascade of whistler turbulence at ion scales
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Two-dimensional electromagnetic particle-in-cell simulations in magnetized, homogeneous, collisionless electron-ion plasm:
demonstrate the forward cascade of whistler turbulence at ion scales. Saito et al. (2015, submitted) emphasized that the modifi
two-stream instability could contribute the dissipation of kinetic turbulence at ion scales, by demonstrating rapid damping of a
monochromatic ion-scale whistler wave in two-dimensional particle-in-cell simulation. The instability is driven by the electric
current fluctuation perpendicular to the mean magnetic field. Through the development of the instability, electrons and ions ar
scattered in the directions parallel and perpendicular to the mean magnetic field, respectively. We expect that the forward casca
of whistler turbulence and the dissipation related to the modified two-stream instability contribute plasma heating and have ke
role of variability of power-law index of magnetic spectrum at ion scale in solar wind. Solar wind observations show that larger
cascade rates of turbulence lead to steeper power-law magnetic spectra. The instability driven dissipation could explain proper
of the magnetic spectra at ion scales. Discussion will focus on properties of whistler turbulence, such as the power-law index
wavenumber anisotropy, electron and ion heating, through the forward cascade of decaying whistler turbulence.
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Keywords: kinetic turbulence, plasma heating, wave-patrticle interaction
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Turbulence analysis using Capon’s method
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Kaguya observations of the lunar wake in the terrestrial foreshock
Kaguya observations of the lunar wake in the terrestrial foreshock
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There forms a tenuous region behind the Moon in the solar wind, as the lunar dayside surface adsorbs most of the incidel
solar wind plasma. Entry processes of solar wind plasma into this tenuous region, which is called the lunar wake, have bee
widely studied. In addition to gradual refilling of the wake by the ambient solar wind, it has been known that a portion of solar
wind protons that are scattered at the dayside surface or deflected by crustal magnetic fields can enter the wake (i.e. type
entry). However, proton entry into the deepest lunar wake (i.e. anti-subsolar region at low altitude) by the type-2 process need
specific solar wind conditions. Here we report, using data from Kaguya spacecraft in orbit around the Moon, that solar wind ions
reflected at the terrestrial bow shock easily access the deepest lunar wake, when the Moon is located in the foreshock. When t
spacecraft location is magnetically connected to the lunar night-side surface, the kinetic energy of upward-going field-alignec
electron beams decreases or electron beams disappear during the reflected-ion events, which shows that the intrusion of 1

shock-reflected ions and electrons into the wake changes the electrostatic potential of the lunar night-side surface.

F—7— R: Solar wind-Moon interaction, Lunar wake, Plasma refilling, Shock-reflected ions, SELENE (Kaguya)
Keywords: Solar wind-Moon interaction, Lunar wake, Plasma refilling, Shock-reflected ions, SELENE (Kaguya)
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Classification of ULF waves observed by ARTEMIS around the Moon in the solar wind
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Electromagnetic waves in the ULF band have been observed around the Moon in the solar wind by Explorer 35 [Ness, 1969]
WIND [Farrell et al., 1996], Geotail [Nakagawa et al., 2003], Lunar Prospector [Halekas et al., 2006, 2008], Kaguya [Nakagawa
et al., 2011, 2012; Tsugawa et al., 2011, 2012], and ARTEMIS [Halekas et al., 2013]. It has been suggested that these wav:
originate from the solar wind interaction with the Moon, e.g., particle reflections by the lunar magnetic anomalies or surface,
temperature anisotropies through the surface absorption, or plasma instabilities at the lunar wake boundary. However, it has be
difficult to establish the energy sources and the propagation processes of the waves by a single spacecraft observation. Th
phase velocities comparable to or smaller than the solar wind velocity also make it difficult to identify the characteristics of the
waves because of large Doppler-shift by the solar wind. We investigate the dataset of ARTEMIS which is a two-spacecraft (P
and P2) complement in order to reveal natures of the ULF waves.

The two probes are orbiting around the Moon in the ecliptic plane at selenocentric distarfcd® lunar radii since July
2011. We analyze the time series of the magnetic field vectors sampled in 4 Hz by the fluxgate magnetometer (FGM) in the fas
survey mode. In consequence of comprehensive analyses, we identify four types of ULF waves: 1) broadband electromagnet
noise, 2) 1 Hz whistlers, 3) 30 s waves, and 4) wake front perturbat®fl Hz. The electromagnetic noise is caused by currents
or drift driven instabilities in the dayside and wake boundary. 1 Hz whistlers also originate from the instabilities but propagate
and group-standing in the Moon frame. 30 s waves of terrestrial ion foreshock are frequently observed around the Moon eve
60 Rg upstream from the Earth when the interplanetary magnetic field (IMF) connects to the bow shock. 30 s waves are alsc
occasionally generated by the ions reflected from the Moon when IMF is parallel to the solar wind. The wake front perturbation
is observed with right-hand and left-hand polarizations at inbound and outbound the wake, respectively. These features sugge
that they are phase-standing whistler perturbation outward the wake edge Doppler-shifted by the spacecraft velocity.
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Long-term observation of the solar radio emission by the Nobeyama Radio Polarimeters
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Average features of interplanetary shocks observed with the Global Muon Detector Net
work (GMDN)
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It has been well established that the short term decreases of galactic cosmic ray (GCR) isotropic intensity (or GCR density) ¢
the Earth, called 'Forbush decreases’ (Fds), are mostly caused by the interplanetary shocks passing the Earth. The GCR spa
distribution which reflects the magnetic structure and geometry of the shock causing Fd can be deduced from the observation
three dimensional GCR anisotropy associated with Fds, because the first order anisotropy arises from the diffusion and drift c
GCRs which are proportional to the spatial gradient of GCR density in the Fd.

Deriving the dynamic variation of GCR anisotropy during the Fd observed with a single detector, however, has been diffi-
cult because the traditional analyses based on the diurnal variation of GCR intensity provide only the daily mean equatoria
anisotropy. The present GMDN consisting of four multi-directional muon detectors in Nagoya (Japan), Hobart (Ausialia), S
Martinho (Brazil) and Kuwait city (Kuwait) started operation in 2006 and successfully observed dynamic variations of GCR
anisotropy associated with major Fd events (Okazdldl., 2008; Kuwabaraet al., 2009; Fushishitat al., 2010; Rockenbach
etal., 2014).

In this presentation, we analyze the average features of GCR density gradient associated with interplanetary shocks identifie
by the Storm Sudden Commencement (SSC) onset recorded at the Earth between 2006 and 2014. About 100 SSC events cla
fied into two groups arising from coronal hole and flare are analyzed. From the first order anisotropy corrected for the solar winc
convection and Compton-Getting effect arising from Earth’s orbital motion around the Sun, we deduce the three dimensiona
density gradient on hourly basis for each SSC event. We then derive the average temporal variation by superposing variations
the SSC onset timing. We find clear enhancements of radial and latitudinal density gradients after the SSC implying the geometr
of low GCR density region in Fds behind the shock front. We also discuss the difference in average features in events caused t
shocks arising from coronal holes and flares.

Y. Okazakiet al., Astrophys. J, 681, 693-707, 2008.

T. Kuwabaraet al., J. Geophys. Res114, A05109-%+-10, doi:10.1029/2008JA013717, 2009.

A. Fushishitaet al., Advances in Geosciencegds. W. H. Ip and M. Duldig (World Scientific Publishing Co., US&},
199-210, 2010.

M. Rockenbactet al., Space Sci. Rey182, 1-18, 2014.
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Keywords: density gradient of galactic cosmic rays, Forbush decrease, solar modulation, interplanetary shock, solar flare, coron
hole
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The souce region of solar wind in the photosphere
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Relationship between coronal hole area and solar wind speed
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North-south asymmetry in global distribution of the solar wind speed during Cycles 22-

24
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Keywords: solar wind, interplanetary scintillation, solar cycle, Sun’s magnetic field, heliosphere, space weather
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AMATERAS I & - THEIIE N7 KBHERE IV B N— X R HOD zebra patterd ks

J

Polarization characteristics of zebra pattern in type IV solar radio bursts observed witf
AMATERAS

S FOME o, =i bR Rl L N R L S —1E 2
KANEDA, Kazutakd* ; MISAWA, Hiroaki! ; TSUCHIYA, Fuminori' ; OBARA, Takahird ; IWAI, Kazumas&

VIR BT 5 AR - K&zt > & —, 2 FENL R SCER R UG B i AT
IPlanetary Plasma and Atmospheric Research Center, Tohoku Univ&xkityeyama Solar Radio Observatory, National Astro-
nomical Observatory of Japan

KEFFEI IV FN—Z I A= FIVEESH 5T ¥ XA — MVIEERICTH T THRAIE N5 BT, BT ERIC
HHEE NI IFBWNE FICERT 2 L ENT WS, IV BS—Z FHITIIREA TR AR Y R UVIHIRSSEDMFIE S B T E AV
NTHEL, ZNEDAXRY UG X 20 FHOBSEHERDSE R D 79 A EEE KLU Iz8 D TH 5, ZDHIC
zebra pattern (ZPY P 2 PRSI (X A O U DY BUT AN W A TERRRE D K 5 72 AR Y MVIBIRZ /R T BIG
BHTHIET A 2 EAVHIBN TS, TOES % ZPORMIIauFO 7S A BEZMRT 2 L THHTH M., Z0H
M ERA N Z A LREETNTOEY, TOZPIZDOWT, TNETIKEZALNTWVWS YV F I ADMGIZE LT, ZD
U K M@ 2 B S CT 5 2 E N T OEDOHINTH %,

AW TIE. 20114F 6 A 21 HIC 200MHz 1T TN iz ZP DIRIRIC DWW T, FHCZ OFEEREICER L. KB
EINEESE AMATERAS IC X D 195Nz REEARY MV T— R 7 Wi 21T o 12, TARBRERIZUTICE &8
5N%, 1) ZPIEH MR K ICEHNTW M, HED KDL THE D, Z ORI %IE 50-70%6C JER U7 Z
EAERBNIR, 2) AIED RSy & TR B OIS BT kHz OTNAVECTE D, ZOF USRS EREIC X
Do T3, 3) AlA D K5 & A D K O HBUCIEBEE R DD O . 45181 D ot UCER D K5 h%) 60ms
ENTHE U, RREICEEO RGN D 5, ZP N, £ O3 4EiEE & L TH /175 DPR(Double Plasma Resonance)
THS SNz 8AGE LT, 1)~3) DIRHFHEDNEHEN @R R Uz, TORE. ZP A O B— R TR S Niztk, it
RO T GEFETZEDO—TD, A A VZFWHRRA v AT —F— Rilidhx & OEE RS & OMHEERICK D X E— RicZ
HENZC ETREEITNNEL, ZCh5EMRTS 0ET—RE X B— FOBEEEDBEWNIC X O KRFZEDSFE L-nTEE
HRENT EHREBE N,

Keywords: Solar radio, Zebra pattern, Polarization, AMATERAS
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AMATERAS TEIIIE N7z KBFER 1| BS—Z kD AR b USRS O #s AT
Statistical analysis of spectral fine structures in solar radio type Il bursts observed witt

AMATERAS

AR KR by =g L R Rl L A —1E 2 VR BRI
KASHIWAGI, Hirotakal* ; MISAWA, Hiroaki! ; TSUCHIYA, Fuminori ; IWAI, Kazumasé ; OBARA, Takahird

VEIER AR AR AR E 75 A<« RK&Wtget > 2 —, 2 [ENL RSB R B st
!Planetary Plasma and Atmospheric Research Center, Graduate School of Science, Tohoku UtiNensiggma Solar Radio
Observatory, National Astronomical Observatory of

KFFER I BN—Z M&, Koo HEaH (CME) IS BT ThH S NIE FIC K> THRET S EEZ S
NTWV3B, TOHIT, MEERFRTD 1RO & IEFITE WS D AR T MVIHIFGEIC X > TIERE N TV 2 HEDEE
T 5T EPMEINTVS (o, 55 26 9] JpGURHRHA), T DX 5 K AR b UIMHIFSE I E E Nz JEEN 28
FE—LOEHZKML TWEEDEMIRENTED, BRI ES K FImRICB T 2 8B R ERERF > T05EEZ
BNTW3,

AL T, HILKADFE T % A — MLV KR st AMATERAS(Iwai et al., 2012y2 - T AT ML
H%E%&aHWA—wa D EE &, AXRT N IVIHIREGE ORFZ I 5 0T % e O DIEHENT 217 - T2,
AMATERAS (ZFF53fiRfE 10mseaD AT b )L7— 2 728 I BUS AT HE T, 20104ERRDBIIIBHEALI%E, £ < DKIAE
FoN—Z S DERANCHEL L TV 5,

ARWFFE T, L@AMNEWS7¥QN—XWB Il BS—Z b OHERZ 9ffllaE Lz, 25D I BN—Z M,
ARIIE AR MIVEEIC, AR « S mdE. N RATY Y MMEER L DEONAL NI, FFEFEITRELIL. 9
Blofmng X7 b VIHIREED %éhﬁi&?ﬁ%oC@C&b%x&ﬁbwﬁ%%ﬁﬁn@N—XFEBVT*
R TH B REED R E NS, Flz. NS 9fDHMN S 3FHD 1 BSN—Z ML T, THICARY MV
HIRSED IR ) 7 MBS 2 21T o 72, TOFER. 36L& AT MVAHIRGE O < OFRE R U 7 FRiX,
100MHz/sZH#iZ % X D B RKERMEDE DML EENTWVET eV h > Tz, AT T BERHNT, TOEEE R
V) 7 b IR REEICAET % LR Z B IERENIHICIR S T b oz, Thud, BEICHRE S NI N—
xbﬁ%ﬁk®ﬂﬁﬁb07b4ﬂmﬁyﬁ%@\%2&3#@u%ﬁ%@)&ﬁ%f@b\ﬁﬁ:nfﬁﬁauﬁﬁ%%
JEARO N CTEBEMERE NIZTRENZRE 9 50, BIRIR, FEINEBGEREOR IR R 2 BRARIEERE & 75 5
TW5, REHETIE, MADTEIN=ZFDAXRY MVIEHIKGEDERE R 7 M ROREZEN TS & L ic, ME
NG N AON—=Z b OERGEFRICE L TiEmzITO TTETH 5,

F—T—R: avaJ, RiFhm#, B N— A, AT MV S, AMATERAS
Keywords: corona, particle acceleration, radio burst, spectral fine structures, AMATERAS

1/1



Japan Geoscience Union Meeting 2015 0 ® "

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]ggg‘sgime

Union

PEM25-P03 S ay Ry gV R—)b FFR9:5 5 25 H 18:15-19:30

HF~VHF 717 KPS RO B B O BRI .
Preliminary results of a new solar radio wave observing system in the HF to VHF band

SRR U NE R L S —1E 2 TR Rl !
MISAWA, Hiroaki'* ; OBARA, Takahird ; IWAI, Kazumasa ;: TSUCHIYA, Fuminori

VHERY: WET I X< - R&Wiget > 2 —, 2 BV K SCEE A LR S I B AT
!Planet. Plasma & Atmos. Res. Cent., Tohoku UrfiNpbeyama Solar Radio Obs., Nat'l Astron. Obs. Japan

Tohoku University has developed a new radio receiving system in the HF to VHF band in the Zao observation station. This
system enables us to investigate fundamental plasma processes of particle acceleration, heating and plasma environment with
existing solar radio telescope IPRT/AMATERAS in the radial distance of about 1.1Rs - 4Rs from the photosphere. Furthermore
it also potentially contributes to disaster science/space weather research by enabling to obtain early information on occurrence
solar energetic particle events. The new system will consist of wide-band antenna array and high resolution spectro-polarimete
In the last autumn the first set of antennas was constructed and tentative observations were started with low time and frequen
resolutions. Although it is a minimum configuration, some wide-band solar radio bursts have been detected. In the presentatiol
we will introduce the new radio observing system and also show preliminary results of observed radio bursts.

F—T—F: KRz, ik, Fifi, HF, VHF
Keywords: solar, radio, telescope, HF, VHF
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i <O H AL TR U 72 811880 3—10HZz DG ZE B DR & I DWW T
On the intensity of the 3-10 Hz magnetic fluctuations observed by Kaguya near the moon

55 il e WEOR SR &) AR I R SR
WATANABE, Yusuke'* ; TERUI, Kousuké ; KAGAWA, Shogd' ; NAKAGAWA, Tomoko! ; TSUNAKAWA, Hideo?

VUL TSR AR S HOEE AR, 2 Rt L3RR T2 R BRER R A A
linformation and Communication Engineering, Tohoku Institute of Technokiggparment of Earth and Planetary Sciences,
Tokyo Institute of Technology

HICEREZWSG N0 TS, HIC KRN Y725 £1E & A EDKBGERFERINE NS D, —HIEH T
% T EMAREBEEED? CPOBMIC K> THRRA SN i L7e KGR I3l 2 L8 S8 5 2 ebh> T %,

HENOVARLTEN LUz 0.1HzA 5 10HZz DRI EET ORGEE) K1y AT5—) &, AOHBRAITH# . &
TeEGERGD F22 TESICHRBRZEN S, TXINVF—RIKFR T TH B EEZSNEM, FORE X=X LD
o> TWVEY, KR HIERGENEN & IS VDT, KGRI v 25— &8 55 & FREL, K
R )RS & H A D2 Bk OB R 2\ % 2 & Uiz,

HENADRSG 7T —2 & LT, fEh <RI S NG BIIIEEE (LMAG) AEIIN L 72/6 3k (B> 7V V7
I 32H2 ZMfH L7z, 200843 A 1 HM”5 11 A 30 HETD S B, HAHKGEICHE X 1T 2 BRI E N -5
TFT—REHHT 5, COMBEOHESEIEHEND 100kmTH -7z, KFFEUEE DT —XIiE, #E ACEILHE#E N
7z SWEPAMMDYERHI U 72 KRG EGEEE &2 W iz, fiE ACE RN SR X D &5 1007 km _EFRAITEMIZTT > T\ zd
T, 2 DO EROEREEZ KBFENFRN T K 2 DICET B E - 57— X272 #H Uiz,

W7 — 2% 32T ODRRNC /I TT— ) TEH L 3Hz 5 10Hz DR T —E G5 L CHGE#OmE L L, Th
LKA & OB, T LS RABEEA Doz, Al EOBRINC & > TEAREA L O A
BRDKRE 5% L EXS5NBOT, [ UHHT (50mLIA) TR % HIICEIE NI R Z TR 72 AT,
KBRS & KA1 v A5 —0>7 87 — DRI IR BRI B E A 5 T,

—Ji BEAERLETH->TH, #HEDN P EHRDHIFRTEDN > T0B ERA v AT —HIEm @l s N, #
TIRRDNED > TR ORI E Nan T D o7z, #iE & Al EOWKEEHE DT EN > T3 & I
ZFNES . K70 bR TERISN TV ASETH > TEH, WIMOBEN D D@t X TeRIC 3L @R 2 C
EWohoTe, TNEKD, 3HzW 5 10HZ DWEZEENE, R &K D ALV EE TREL TWE EEZ BN,
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[OX X fiRIc K BERZEFONY 7 LI
Helium distribution in interplanetary space by Hisaki satellite

(ol 51 TSR RIS L A b S R R R R 2 S RN 2 IR R 2 SFE ek 2

NP RELE 2 351 —EA 3
YAMAZAKI, Atsushi* : YOSHIOKA, Kazud ; MURAKAMI, Go'! ; KIMURA, Tomoki! ; TSUCHIYA, Fuminor? ;
KAGITANI, Masa’[o2 SAKANOI, Takesh? ; TERADA, Naok? ; KASABA, Yasumasa; YOSHIKAWA, Ichiro3

LIAXA FHEWE, 2 ALK, 3 AR
HSAS/IJAXA, 2Tohoku Univ.,2Univ. Tokyo

U & & (SPRINT-A) i 2 I R Bk U 7 22 B ME— ORI TH 200, REBMIO G ZFIH U TR RZEM
5 OMUERENEERDEE B L TV 5, AEHTIE, O SR TR 9 2 2 M2EMD 5 OFEDEZEH L, OE &
HREZ O RERZER OV E— ey v Tz %o

F—T— F: REMZERIANY D L, WO EEH
Keywords: Interplanetry helium, EUV observation
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HUDEMN B OE T )V F—R T DIRERIC X % BB KO EHEE 7L DBiFE
Model simulations of ionizations at the planetary atmosphere induced by energetic parti

cles from a central star

RRAT RIS 1 ik 222 2 P IR L i 2
MORIMAE, Kazunorll* ; SATO Tatsuh|k8 SAITO, Kosuké ; MAEZAWA, Hiroyuki!

URBRF LR RGBSR TSER, 2 DA 702 B FE pn

LOsaka Prefecture UniversitiJapan Atomic Energy Agency

FLEDTEHIN, ZFNNOEEPERKUCED K S R E 25X TV B DHRZFED X, HAlE 10mER EiEsH
SPART(Solar Planetary Atmosphere Research Telescapg)>C. X9 1ZEHIa RKBFROMERIIESE G2 L ANEDOHE
KEOMED T FRC (LR (CO) D IV AFEHE AR Y MVEROEAME « TE=X2V) VT RHEL TV, HIZIX 8
LIk (CO,) ZERRE T HEKEIC, HIDED D DEIMEDIRG T NS & CO, 1 COIREiE NG, HEICERT
% T 5 LIOCREELIN D& FIZ XK 7 L7 an FEERHICHE S @V F—Ri AR OYERRY - (b2
FPIRAEIC & DS ER MIEF L TV B EHES 0, FRAWER—=T « Ty RO AREH W8T 3V F—hi 70
FoAR Y 2 2 L—2 3 VI BBIEMNTET IV ZBIF LTz, &2 « KERGIE. WS TTFONTOWIERWH RGNV
NMCHEEBRBENIIRETH D, £72 CO, BTERKRTH B8, MEDHERE T RN OB RGBT 2 HfiES % b
T, BELAYI2l—vayOR—7 v b Thb, HEBMNKERT L7 THRETZ 1MeV — 1GeVD 71 b OFEA
FOmG, @R TEEED 80-90 kmiik, KETIIME I TEMEN -7 LRET AN b‘oto HaFEHIcH
AR TS BHFMENE O Particle and Heavy lon Transport code System (PHIDS} > 7 /bd « 22 L—y 3 VETIV
OHIERBIERE R GNDICHZ ATz, D I— F TR OKIET — 2 X— X%, proton neutron photon/zZi) T7x
<. electron positron pion. neutron muon kaon’x & DL VAV X LBHIAAALT NS, TOEYTHLE « &
Ral—yarvoRifid., 7a b O AFHIES SR - KERKOBEHED SESHITDONT, Bk OENTE 7L DR R
CIEHICRON—HERE T, £z, @REOELA. 80km&K D B XETHEUSEHEEHICIE. Tu X0 ELAETD
FERKENT EEh oz, TND COy DEEEISD—HN CO DAERZIET o

AFHHTIE, TNSETIVEIEORRICOWTHE 2175,

F—U— R MR E, BB KK, 717« CME, ST R IVF—Ri 7, NT B XA 2o, il st
Keywords: terrestrial planet, planetary atmosphere, flare and CME, high-energy patrticle, heterodyne spectroscopy, radio tele
scope
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