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Supperdiffusion transport of energetic ions accelerated a shock wave
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We study the transport properties of energetic particles in the upstream region of interplanetary shocks considering the po:
sibility of anomalous diffusion, where the density decay profile has not an exponential profile but a power-law behavior. The
ACE spacecraft observations at 1 AU show that the energetic ions with energy of 0.55~ 0.76 MeV spatial profiles are well fitted
by a power law distribution and we havedx™2 > " t"a, with a ~ 1.33 +- 0.01. This implies that particle propagation around a
near earth orbit can be intermediate between normal diffusion (a = 1) and ballistic motion (a = 2) even though the power of the
magnetic wave is sufficient large to scatter the particles.

oo0o00:000,0000,0000
Keywords: shock wave, particle acceleration, diffusion process



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‘?"..
PEMO028-03 00:201B Oo0d:50 270 14:45-15:00

CROOOOODODOOOODODO magnetic decrease] 0 0O
Energetic particle generation in CIR with and without magnetic decrease structures
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Corotating interaction regions (CIRs), which are the plasma and field compression regions, are typically bounded by a pair o
shock waves (forward/reverse shock) at the heliocentric distan2&U. The spacecraft observations have found the increases
in energetic particle intensities coinciding with CIR events, especially exhibiting the peaks at its boundaries. This implies that
the effective acceleration process is taken place at the forward and reverse shocks. Furthermore, the intensity increase near
reverse shock is mostly larger than than those measured near the forward shock.

We perform one-dimensional hybrid simulations which show the evolution of both forward and reverse shocks simultaneously
to account for such an asymmetric feature. The result indicates that the reverse shock becomes a quasi-parallel regime by t
reduction of tangential field amplitudes due to the solar wind adiabatic expansion. Thus ion injection into diffusive shock accel-
eration process is more easily established, resulting in the thermal solar wind possibly accelerated up to the suprathermal rang

On the other hand, the magnetic decrease structures (MDs) are well developed in the reverse shock downstream via the i
teraction of large-amplitude Alfven waves embedded in the fast solar wind with the shock. Since the MD carries more particles
away from the shock front, the temporal development of the reverse shock, such as the transition to a quasi-parallel regime,
suppressed. Therefore, in the presence of MDs, the acceleration efficiency at the reverse shock is declined.

By the meeting, we will further investigate the energetic particle profile throughout a whole CIR and compare the results with
observational features.
Keywords: CIR, shock, particle acceleration, magnetic decrease
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Microstructure of the heliospheric termination shock
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Microstructure of the heliospheric termination shock is investigated by utilizing one-dimensional electromagnetic full particle
simulation. A relative pickup ion density of 30% and two different shock angles 90 and 87 deg. are assumed. In addition a rur
with a 60% relative pickup ion density is performed to investigate a pickup ion dominated shock. There is an exteded foot up-
stream of the ramp due to reflected pickup ions. In this foot a large shock potential is produced mainly due to the positive bulk
velocity of the pickup ions perpendicular to the magnetic field and to the shock normal. The maximum value of the potential
is over 30% of the shock ram energy. Pickup ion reflection at the shock is almost 100%; part of the pickup ions are essentiall
specularly reflected by the magnetic field force term of the Lorentz force in the overshoot, part are reflected in the extended foc
due to a combination of magnetic force term and the cross-shock potential. In the 30% pickup ion case about 90% of the tote
thermal energy in the shock is gained by pickup ions, 10% by the solar wind ions and electrons. The thermal energy gain b
pickup ions increases as the pickup ion relative density increases. The pickup ion temperature increases continuously from tt
upstream edge of the extended foot to the shock ramp and stays then constant through the overshoot and downstream.

00000:00000,000000000
Keywords: termination shock, pickup ion
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Evidence of strong deformation of the Earth’s magnetosphere under low Ma solar wind
Evidence of strong deformation of the Earth’s magnetosphere under low Ma solar wind

Masaki N Nishind*, Masaki Fujimotd, Tai-Duc Pha#, Yoshifumi Saitd, Toshifumi Muka?, Masha M. Kuznetsova Lutz
Rastaetter
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The density of the solar wind (SW) around the Earth’s magnetosphere at times decreases to only several percent of the ustL
value, and such density extrema results in a significant reduction of dynamic pressure and Alfven Mach number (Ma) of the
SW flow. While simple expansion of the Earth’'s magnetosphere by the low dynamic pressure was assumed in previous stuc
ies, a recent simulation study predicted a remarkable dawn-dusk asymmetry of the magnetotail in shape under low Ma SW ar
Parker-spiral IMF configuration (Nishino et al., Phys. Rev. Lett., 2008). Therefore, direct observations of the magnetopause un
der these conditions have been awaited. Here we show evidence of strong deformation of the magnetotail under low Ma SV
and Parker-spiral IMF conditions, based on Geotail observations on both the dawn and dusk sides. The tail magnetopause ¢
the duskside remained at the usual position despite extremely low dynamic pressure in the SW, while the magnetotail on th
dawnside drastically expanded dawnward, both of which are consistent with the simulation result. The strong deformation of the
magnetotail can be universal phenomenon, because it is attributed to the extremely low Ma (low beta) SW environment that ma
also take place around the Earth’s magnetosphere passed by coronal mass ejections (CMES) as well as around Mercury anc
the interstellar medium outside the heliopause.

O000OO: low Ma solar wind, solar wind - magnetosphere interaction, deformation of the magnetosphere, Geotail observa-
tions, global MHD simulation

Keywords: low Ma solar wind, solar wind - magnetosphere interaction, deformation of the magnetosphere, Geotail observations
global MHD simulation



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

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
PEMO028-06 0 0:201B Oood:50 270 15:30-15:45

oo oooooooong
Expansion fronts of solar wind ions and electrons at the wake boundary
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Generation mechanism of the 100-second magnetic field variations observed by Kaguys
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Electrostatic Solitary Waves (ESWSs) observed by Kaguya monopole antennas near tr
Moon
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tSolar radio type-| radio bursts generated during CMEs and their related magnetic struc
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Speed profiles of ICMESs detected by IPS observations
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Solar wind data assimilation using 3D MHD simulation
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Solar activity cycle and its anomaly observed by radio
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Long term variations of magnetic multipoles of the sun

oo oot
Kazuyuki Hakamad

lgooo
LChubu University

O000000O00O0O0O0O0O0O0O0O0O0OD0OOD Radial-FieldModeD DD DDODO KittPeakD0 OO OO OOOOOOO
0000000000000 001e45000000000000 (19760 80 170)00 21010 0000000O0DOOO
O (20100 90 50)000 4570000000000 0OQOOOOOOOOO0OOOOODOOOOOOOOOOOOO
OoO0O0OOo0OO0oOooo457000000 (Gnm,HNndn=0-90,andm=0-M000000000G1I000000O0O
oooo0O00O0OGNnmMHNmOOOO0000000000000000045700 GnmO0OOO0 GnmOOOOOOOO
0000000000000000000000D0O00000@OO0O0000000000000OOOODOOOOO
0000@U0000000000000O0O0O0O000000000000000M=00Nn=mMO0O0O0O0O0O0O0OO
gbooobOooooboobobooobooooobooboooobobobooooboooooono

gooobo:0bo0o,0b0bb0,000bbo,000boo
Keywords: solar magnetic field, magnetic dipole, magnetic multipole, long term variation



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‘?"..
PEMO028-14 00:201B Oood:50 270 17:45-18:00

Oo00b00o0dbooboooobooboooi10TevoOoobooooooooooo

Jgogogg
Solar cycle evolution of the Sun’s shadow in 10 TeV cosmic ray intensity observed with

the Tibet air shower array
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In this paper, we report for the first time a clear solar cycle variation of the Sun’s shadow in the 10 TeV cosmic-ray intensity
observed over an entire period of the Solar Cycle 23 between 1996 and 2009. In this variation, the average intensity deficit il
the shadow changes in a high negative correlation with the Heliocentric Current Sheet (HCS) tilt-angle, i.e. the intensity deficit
decreases (increases) in the solar activity maximum (minimum) period. The amplitude of the variation is as large as one half o
the deficit intensity expected when all cosmic rays arriving from the optical Sun disk are excluded from the observation. Basec
on numerical simulations of the trajectory of antiparticles ejected from the earth to the Sun in the model magnetic field, we
find that the Sun’s shadow diminishes during the solar activity maximum period due to antiparticles’ orbits being deflected in
the complicated and disordered coronal field and excluded from hitting the photosphere. During the solar minimum period, or
the other hand, we find trajectories in the solar polar region being focused and guided toward the photosphere resulting in th
enhancement of the shadow. We also find the Geocentric Solar Ecliptic (GSE) longitude of the shadow center changing in tw
succeeding solar minimum periods. The average GSE longitude in 1996-1997 is +0.039+-0.038 deg, while it is -0.49+-0.036 de!
in 2007-2009 being 25 % larger than the geomagnetic deflection of the Moon’s shadow. This is due to the poloidal componen
of the ordered coronal field deflecting cosmic ray trajectories in an opposite sense to the geomagnetic deflection in 1996-199°
while it deflects trajectories in the same sense in 2007-2009.
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