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In 1999, the discovery of 24 kinds of radio pulses was made in the decameter radio wave frequency range [Oya and lizima
1999]. The levels of these pulses were in a range with the order of about 0.1% of the background level of the decameter re
dio waves from the center part of our Galaxy. As origins of these decameter radio wave pulses, the authors proposed possik
radiations from the rotating black holes in the center part of our Galaxy. The 24 kinds of periods ranging from 0.327214sec
to 129.992sec are considered to be generated from the rotating Kerr black holes coinciding with the rotation periods of blacl
holes. Further studies for the radiation characteristics of Kerr black holes [Oya,2011] indicate that the detectable period of th
radio wave pulses have sources near the event horizon. These works also indicate that the rotation periods show divergence
the radiation sources which are located at the position a part from the event horizon. The deviation rate of the rotation perioc
becomes larger corresponding to longer distance apart from the event horizon, even in the region close to the event horizon. It
further clarified by his paper that the red shift rate of the radiated electromagnetic waves varies as a function of the source pos
tion, approximately depending on the root of the deviation rate of distance from the event horizon. When it is assumed that the
radiation frequency is controlled by the red shift rate, it is suggested that the decimeter radio wave pulse period is spread wide
than the cases of decameter radio wave pulses. To confirm this theoretical prediction, we observed center part of our Galaxy
1.4GHz with 10m dish antenna, in 2007 and 2008 at Fukui University of Technology where the receiving systems for decimetel
radio waves are facilitated.

The present studies are concerned with analyses of the observation data of decimeter radio wave pulses whose levels sh
a range from 1/1000 to 1/10000 of the background level of the decimeter radio waves from the center part of our Galaxy. Tc
search for the pulse shape, then, 1200000 times of period coherent accumulations of time series data, i.e. box-car method, he
been applied, after the coarse decision of the pulse periods by applying FFT method. For this purpose, the data during 21 da
observations are utilized. To carry out the box-car method, the periods for analyses have been swept with step of 4/100000 of tt
center periods for search. The obtained wave forms are evaluated defining the index which gives identification of the quality o
the detected pulse forms distinguished from background noise.

Because of the extremely low signal to noise ratio with the order of 0.01% of the background noise level, comparison of
the analyzed results with those for time series of pseudo random numbers has been made. Consequently it is verified that t
results for decimeter pulses are confident; we can utilize them to investigate the deviation of the period to compare with that o
decameter radio wave pulses.
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Subcorotation of logenic plasma in the lo plasma torus has been understood as electric drift by a perpendicular electric fiel
with respect to the Jovian magnetic field. A part of the radially integrated potential has been considered to be imposed along th
magnetic field lines. The purpose of this study is to clarify where and how the actual the electric fields arise in the lo-Jupiter
system. Here, we take notice of the importance of the electron convection term in the generalized Ohm'’s law. We applied a sem
discrete central scheme to extended MHD equations which include the electron convection term and prescribe the dynamics
one or two ion species, and investigated the role of the electron convection term in a one-dimensional model of the lo-Jupite
system.

We find that the parallel electric field arising from the electron convection term works like negative pressure. For the cases
of steady state discontinuities, the sum of the electric force arising from the electron convection term and a steepening effec
due to the ion convection term balance with the ion pressure gradient. An electrostatic potential difference across a discontinuit
equals the electron kinetic energy obtained from a transition through the discontinuity. The electron convection term enables u
to describe a situation in which a parallel electric field and parallel electron acceleration coexist, which is impossible for ideal or
resistive MHD.

Each ion sound mode becomes unstable if the parallel current density exceeds some threshold associated with the individL
ion temperature. If the sound mode of the cold ions is unstable and that of the hot ions is stable with the specific current density
the growth of the unstable sound mode saturates after a while. At this stage cold ions gather around the high density region sin
the negative pressure arising from the electron convection term exceeds the pressure of the cold ions. The discrete parallel elect
field forms at the boundary of the high- and low-density regions and prevents cold ions from going through the field. Although
the growth rate of the ion sound mode does not reproduce that of the actual Debye-scale ion acoustic mode, the process of t
wave growth and saturation would approximate that of the Debye-scale current driven instability in the large spatial and tempora
scales.
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Poisson equation appears in various situations in numerical simulations of space plasmas. For example, the electrostatic
tential in the ionosphere is obtained by solving the Poisson equation with the field-aligned current given by the global MHD
simulation of the magnetosphere.

The equation is generally solved by iterative solvers. Successive Over-Relaxation (SOR) and Conjugate Gradient (CG) mett
ods are of well used solvers, but the number of iterations increased/asadithe system size (NxN) increases. Thus a fast
Poisson solver is necessary in a large-scale numerical simulation.

In this presentation, an implementation of Multigrid poisson solver into a MHD simulation code and its application to the
global MHD simulation are shown. The solver is implemented in order to remove the monopole of the magnetic field that arises
due to the numerical discretization. This enables us to examine a large scale global MHD simulation with keeB)ngediv(
ligibly small. The multigrid solver is also applied to the PIC simulation code in which Maxwell equations are solved implicitly.
This enables us to simulate under larger, &/zomega./OMEGA,./sqrt(beta) parameters with a large time step.
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Keywords: PIC simulation, MHD simulation, Poisson equation, Multigrid, SOR method



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

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
JU““’“
PEMO026-P10 O00:000000000a O0d:50 250 10:30-13:00

J0oo0o0oooooododHLLDOOgdooogon _
The HLLD approximate Riemann solver in Lagrangian coordinate system

0000 ™ 0000 °2
Takahiro Miyosht*, Kanya Kusan®

lopoooo00O0o0O00,?200000000000000
LGrad. Sch. Sci., Hiroshima Uni¢STEL, Nagoya Univ.

Oo0o0o0o0o0O MHD)ODDODODOODODODOOOOODODODODODODDOD0D0D0N0ND0D0NDONDONDO0O0O000000OO0O0OOO MHD
gbooooooobobobooooooobobobooooobobooboooooooboboboboboooooDoD
ocooooooooooboooooMHADOO0OOODOOOOOODOOOODOOOODOOOODOOMADOOOOO
gooOoOoOoOoOOOOOOOOOOOOOO0O000000 2000000000000000000000000
uboboobooboboooooooboobobooooooooboobobobooooooboobobooboooooboon
goooooobobobooboooooobobooooooboobobooooboobDoboboboboboooboOoo
oooboooboboooboooooooooobooobooobooobo0oooboobooobooobooboboobooDboo
gcooooooooooooooOooooooOoooobooooooooooMHADOOOODODOOOODODOOOO
MHDOOOOOOOOOOOOOOOOOOOOOOOO00000ooooO0O @uoooooooooog HeL o
oooooOoO0o0oooo0o0oooo0oooobooooDboO0ooooobOoo0ooDooO0oOoO0sS000000O00 HLLD O
0000 200000D0D0D0ODDDODODODOOOODOOOOD

[1] Brio, Wu, J. Comput. Phys., 75 (1988), 400
[2] Miyoshi, Kusano, J. Comput. Phys., 208 (2005), 315.
[3] Dai, Woodward, J. Comput. Phys., 111 (1994), 354.

ooooo:MHD,0OO0O0O000O,00D0000000,000,HLLDOOOOOOOO
Keywords: MHD, shock capturing scheme, Lagrange coordinates, conservation laws, HLLD approximate Riemann solver



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““’“ )
PEMO026-P11 O00:000000000a O0d:50 250 10:30-13:00

0o00D0oO00o0oo0pOooo0ooOooooogooooog.
Experimental Study of Plasma Acceleration Using Rotating Electric Field for Electrode-

less Plasma Thruster

00000000 YL,0000Y4L,00002%00003%00000400003%000¢4
Hiroyuki Nishida*, Takahiro Nakamurg Keniji Yokoi', Takeshi Matsuoks Ikkoh Funak?, shunjiro Shinoharg Takao Tanikawd
Tohru Hada

lopgoooo,?0000000000,30000,4000000
Tokyo Univ. Agriculture and TechnologyJAXA, 3Tokai University,*Kyushu University

ooboooboooooboooboobboobooooboooboooboooobooooboooooooooooooboooooo
ubooooooobOoboboboboooooboboboboooooooooboobobobobobooooooonoa
booooooobobobooooooboobobooooooboobOobobooooooobOobobooooooboOon
goooooooobobobooooooooooboboooboooooobobOooboooooobDobDobooobooo
goooooooobobooooooooboboboobooooobobobooboooDobobobboD® bOoo
obooobO "0obO00bO0o0oboobooobOoobooooboobooooboobooboooooobobooobooboooobooon

gooobo:0bb00ooo,0b0o0ooo,oogd
Keywords: helicon plasma, electrodeless electric propulsion, rotating electric field



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

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
PEMO026-P12 O00:000000000a O0d:50 250 10:30-13:00

OO00D000000D000000D0O00O0000 200 Hybrid-PICOODOOOOOO
Two-Dimensional Hybrid-PIC Simulation of Solar Wind Plasma Flow around Magnetic
Sall

Ooooo.ooooYLhoooo?oooo0thooot!
Masaharu Matsumot®, Yoshihiro Kajimura, Hideyuki Usu?, Ikkoh Funakt, Iku Shinohara

looooo0Oo00000000000,200000000000000000
LIAXAJ/ISAS, 2Kobe university

obooooooooboobobooooooooboobobobooboooob0obobobooboooboboboo
oboooooobOoboboobooooooobobobooooooobooboobooooooobooboboboooon
uoboooobooboboooboobooooboooboooooooboooooooooboooboo0oooooooo
booooobooboboboooooooboboboooooooobooboboboooooooboOobobooboooon
goooooooboboobooooooboboboooboooooobDoboooboooooobDOobDoboboooOoo
oo0o0o0oob Laremar D0 000D0O0ODOOOODOOOOOODOOOODOODODODODODODOODOODOOO
oooooDoo0ooob Larmar 000000DOOCOOOOODOOOOOODODOOOOODODOOOOODOO
0000000000000 00000000C0O0O00O0O00O0000000000D0 200 Hybrid-PICOOOOO
gboboobooooobobooooobooobooboobooooboobooooobooooboboooo

booooooboobobooooooobooboboboooooooobobobobooooooobobOoboon
goooooooboboooooooobobobooooooooboboboooDobobobboboboOoDbOoD
obooobooooobooboobooobobooobobooobooooboooobooobobobOobOoboooDboon
obooooooobOobobooooooobooboboooooooobooboboooooooboobobooooon
gboooooobobooooooooobobooboooooooboboboooooooboOobooboooooboon
boooooboobobobooooooboobobobooooooooboobobobooooooobobOoboooooon
gooooooooboboobooooooboboooobooooobDobobOooboooooOobDobDobooobooo
oboooooboooog

ooooo:0bb000,0b00,0000b0b0bb00000oOoooo
Keywords: Magnetic Sail, Magnetosphere, Hybrid-PIC 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““’“ )
PEMO026-P13 O00:000000000a O0d:50 250 10:30-13:00

Jodododgooooooooooooogo
Research and development of next generation electrodeless plasma thrusters

O00 ™ 0o0oOooLooooo'l,ooooo 20000 2,00003000040000¢4
Tohru Had&*, Fumiko Otsuké, Kazuki Yamanokuchi Shunjiro Shinohara Hiroyuki Nishid&, Takao Tanikawd Ikkoh
Funak#, Takeshi Matsuoka

lopoooo,?200000,3000, 4JAXA
IKyushu University?Tokyo Univ. of Agriculture & Technology? Tokai University,* JAXA

gobooooboooobooobbooobbuoobb oo oo booobbuooobooa
000000000000 O0000ObOO0o0DObO0o0doObOO00D0DOO0o0bOo0o0oDOoOOoOo bCcooooooooOoooaa
JooooooooobobobobobbboooobbobboooddooooooooDobooD oo bbboooogad
googoboubooobboobboooboboobboobbbob bbb oobbooboboooo
0000000000000 00000000000000D000000000000DOOHEAT (Helicon Electrodeless
Advanced Thruster) proje€t O 00000000000

oooboooooooooboooobooooobooobbo0obO 000D ooob0D 0o boooobooa
Joooooooobbobbbooboodoooooooobobobobobbbbo0ddodobo000oooogo
goodoooobbobboooooooooobobobobbbodooooooDbD bbb bo0oooooob OO
oo ooooboim@oooboooooooooooob oo bbb ooooooooooo
goooooooobboooobobuooooboouooo

Joooooooooboodoooooooboboobboododoooooo oo ooo O
000000000000 0D0000000DO00O0D0000000O0O00000SGEPSSIODO0DOOOODOOOOO
goooooobboobbodooooooooobobobboodooooobobD b bbb ooboo
goooooooobbobtboooooobbobbodooobbb bbb bbb oUooo o

gogoob:0obobdoooo,boogoo,boogoda
Keywords: helicon plasma, electric thruster, electrodeless thruster



	PEM026-P01.pdf
	PEM026-P02.pdf
	PEM026-P03.pdf
	PEM026-P04.pdf
	PEM026-P05.pdf
	PEM026-P06.pdf
	PEM026-P07.pdf
	PEM026-P08.pdf
	PEM026-P09.pdf
	PEM026-P10.pdf
	PEM026-P11.pdf
	PEM026-P12.pdf
	PEM026-P13.pdf

