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Spectrum characteristics of solar radio type-| burst by statistical analysis
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Data assimilation of the solar wind in the inner heliosphere to estimate the source functior

and solar wind variation
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We develop a technique for predicting variations of the solar wind and source functions by incorporating wind velocity data
from interplanetary scintillation (IPS) into a three dimensional magneto-hydrodynamic (MHD) solar wind model in the context of
data assimilation using the Ensemble Kalman filter. In the data assimilation process, we constrain the solar wind source functio
which relates the observable magnetic field on the solar surface and terminal solar wind velocity. Previous studies estimated tt
function statistically, while we estimate the best fit model coefficients in this study.

We perform the "twin experiments” to evaluate the data assimilation method and containment of the source function and obtair
results as follows : i) Variations of the solar wind and source function coefficients are well reproduced by the data assimilation.
ii) Case for Ensemble number of being larger than 15 shows good estimation for 40 data per day case. iii) IPS data positions d
not affect the prediction effectively because the source function affects large structure. The number of the state of a system
21 (radial) x 360 (longitude and latitude) x 8 (MHD parameter) + 2 (source function coefficients) = 60,482, while SOHO/MDI
magnetic field data is referred at the inner boundary and IPS observation “40 per day is assimilated. We discuss the applicabili
of this method to the observed solar wind.
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Solar wind acceleration mechanism is one of the most important issues to be solved in solar wind physics. We have bee
studied the relationship between velocity of solar wind which comes from coronal holes and coronal magnetic field parameter
Precedence researches in our group showed that solar wind speed, V had been in proportion to a parameter Bp/f from sol
minimum in cycle 22/23 to solar maximum in cycle 23, where Bp and f are magnetic field strength and expansion factor of the
magnetic flux tube, respectively [1]. In solar minimum in the cycle 23/24, however, polar magnetic field gets weaker and solar
wind has lower density, lower temperature, and lower mass flux than the previous minimum [2]. For this reason, we examinec
the relationship between V and Bp/f from 22/23 to 23/24 solar minima. In this analysis we used following data set. Solar wind
velocity map in each Carrington rotation was derived from the interplanetary scintillation measurements at Solar-Terrestrial
Environment Laboratory. Coronal magnetic field in each Carrington rotation was calculated by potential field source surface
model using synoptic photospheric magnetic field data observed at Kitt Peak National Solar Observatory. As results, we foun
that V always correlates positively Bp/f over the solar cycle. Then we focused on the difference of slopes of the regression line:
between two solar minima. The slope in the 23/24 minimum becomes larger, in other words, the fast solar wind in the 23/24
minimum has smaller Bp/f compared to that in the 22/23 minimum. This result was compared with a theoretical model of solar
wind acceleration [3] by taking account of the declining of solar wind parameters. We confirmed that the difference of regression
lines in two solar minima is consistent with global trend of solar and solar wind variations.
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Long term variation of the solar diurnal anisotropy of galactic cosmic rays over four solar

activity cycles

oooog
MUNAKATA, Kazuoki!*

loooo
IPhysics Dept., Shinshu U.

The galactic cosmic ray (GCR) anisotropy observed with the muon detector network monitoring high-energy GCR intensity
provides us with unique information of physical parameters, such as the spatial density gradient and the scattering mean fre
path of GCRs, which reflect the large-scale magnetic structure governing the GCR propagation in the heliosphere. The solz
cycle variation of the anisotropy particularly gives important information on the temporal variation of the GCR propagation in
the heliosphere. In this paper, we analyze the solar diurnal anisotropy observed with a network of surface and underground muc
detectors monitoring the primary GCRs in a wide energy range of 50-500 GeV. This network includes a detector at Nagoye
which has been in operation more than 40 years. The derived anisotropy shows clear 11-year and 22-year variations respective
in clear correlations with the solar activity- and magnetic-cycles. We will discuss the physical mechanisms responsible for thes
long-term variations.
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Long-term variation of the solar wind acceleration

0000 ™ 000032000032
HAKAMADA, Kazuyuki'*, TOKUMARU, Munetosht, FUJIKI, Ken’ichi?

!'0p0oD,200000000000000
LChubu University?Solar-Terrestrial Environment Laboratory

0000000000000 0000000000000000000 (RF-Model)O KittPeakD OO OO OO OO
00d0oooooooogooisoo000odooooooonoo 2075000000000000 2000000000
002000000000 3000000 0boOoooobooooO0oo0oo0obOo0DOoooDOoooOoooOoood
0000000000000 0OLogl0Brsoyl 000 0000000000000 0OOO0ODODOOOUDOoOoOoooooo
O000OLogl0BrphdU OO0 OOO0OOOOOOOOOOOOOUOOOUOOOOUOOOODOOUODOOOUOOOUOoOOlIPS
oo0o0ooobD CATOOOOODOobOOoboboobOobOvoooooobDOobOoUooOOoooobDOobooooooooovo
LoglQBr.soyO0 OO0 0 Logl0Brphd D0 OO0 D0UDOOO0ODOOOODOUOOO0OODOOUOODOO3000
O0000000000O00Logl0Brsoy O xOOLoglOBrphd O yOOV O zOOOOOOVOOOO xyzOOOO
000000000000 0000000000000V=a+bxLogl0Brsoy+cx*LoglQBrphg OO OQOOOOQ
000000 r0000D000 @bd0cODO0O0OO0OO0OOO0Or00000DDOO0OODO300000O0ODOOO0ONO
oooOoooo70000DOO0O00DODOUO0DOOOODOOODaAbOcOODOODODOUDOOODOODYrOoOn
goooooboobooobooboobooobooboobuooboobboobboobooboobboobbOoon
gooobbobbooooobobbobboooooobbbboooooobo

gogoob:bbo,0b0,00000
Keywords: solar wind, acceleration, long-term variation

1/1



Japan Geoscience Union Meeting 2012 ~® ’
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]‘E‘;g‘;‘sgiem

Union

PEM28-P07 go:booboboobo 00:50 200 13:15-15:15

000200000000000000000000 _ o
Determination of 3D configuration o c clouds using 2D imaging data of solar

wind

0000 ™ 000032, 00000000000 3
MARUBASHI, Katsuhidé*, TOKUMARU Munetosh?, JACKSON Bernard V.

'00,?00000000000000,300000000000000000000000O0000
none,?STEL, Nagoya Universityy CASS, University of California, San Diego

gooooboooboobooboboooooooooooobooooboobooDoObooobooooOooDooDOoOoDO
gooboooboooooogooooboooooooooooooooboooboooboobDbooboobboOobboooo
obooooooobOobobooboooooooobobobooobooooboOoboobooooooobooboboooon
oboobo0oooooobooboboboooboocoooooboOoboobooooooobooboobobooooooon
oboobooooooobooboooboboobboobbooboobooboobooboooooobooooooooboooboog
O00o0o000o0oOo0oo0oOo0o0OoOoU0oOOoOoO00OoO0o0CoOo0DoOOo0OoDOOSMENDDOODOOOOOOOO
cooooo0ooooOooooOoOoooooooo PSOOO0ODOOOO0ODOOODOOUODODODOODODOODODOOO
gbooooooboobobobooooooobobobooooooobobobooboooooobOoboboboooooDoOoD
ocoooooboooooooooo0oooooboo0oOooboOoboOo0ooobD 20000DOOO0OOODODOOOOOO
obooboooooobooooooboooboobooboooooooooooobooooboooboooooooan
gbobooboboobooboooooobooooboboooboo

gooobo:oboog,bbobo,oobbob,00obbbooobb,oo0oobon
Keywords: solar wind magnetic field, magnetic flux rope, solar wind density, model fitting, magnetic cloud

1/1



Japan Geoscience Union Meeting 2012 2 ) ;r
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]ag{;‘sgime

Union

PEM28-P08 go:booboboobo 00:50 200 13:15-15:15

00000000000000000 (ESW)O0O0000
Souce estimation of Electrostatic Solitary Waves (ESWSs) observed by Kaguya near th

Moon

0000 ™ 00002,00003%00002%,0000400005%0000°6
HASHIMOTO, Kozd*, OMURA, Yoshihard, KASAHARA, Yoshiya®, KOJIMA, Hirotsugf, HASHITANI, Maki*, ONO,
Takayuk?, TSUNAKAWA, Hided®

lopgooo,20000000000,%0000,40000,°0000,000000
IPaleological Association of JapatRISH, Kyoto University,>Kanazawa UniversityiKyushu Electric Power Co?2Tohoku
University,5Tokyo Institute of Technology

O0000000O00SELENEO OO LRS[1]0 WRFC-LOOOOODO [21000100Hz-100kHAI OO OOOOOOO
oooooo0O0O (ESW)OOOOOOOOOOOOOO ESWOOOOOOOOOOoOoOoooo [3)o

ESWOOOOO4OOogo200p00o0o0o0dooooooooogoooooooooooooooooooogogo
ooboooboooooooboooobi1oooooooobooooooboooobo0o—0b0o0oobo0oo0obooooboooobooooboobooon
go0o0O0O0O0O0ODOOODODODODOOO ESWOOOOOOOOOOO fitingOOOOOOO0O0O040ooooooooooo
OO0 @BooeEswOOIOOOODOOOOOoOooooooooooooooooooooooooooo 2000000
OoooooeESWOOOODOOOODO

References

[1] Takayuki Ono, Atsushi Kumamoto, Yasushi Yamaguchi, Atsushi Yamaji, Takao Kobayashi, Yoshiya Kasahara, and Hiroshi
Oya, Instrumentation and observation target of the Lunar Radar Sounder (LRS) experiment on-board the SELENE spacecra
Earth Planets Space, 60, 321-332, 2008.

[2] Y. Kasahara, Y. Goto, K. Hashimoto, T. Imachi, A. Kumamoto, T. Ono, and H. Matsumoto, Plasma Wave Observation
Using Waveform Capture in the Lunar Radar Sounder on board the SELENE Spacecraft, Earth, Planets and Space, 60, 341-3¢
2008.

[3] K. Hashimoto, M. Hashitani, Y. Kasahara, Y. Omura, M.N. Nishino, Y. Saito, S. Yokota, T. Ono, H. Tsunakawa, H. Shibuya,
M. Matsushima, H. Shimizu, and F. Takahashi, Electrostatic solitary waves associated with magnetic anomalies and wake boun
ary of the Moon observed by KAGUYA, accepted for publication in Geophys. Res. Lett., 37, L19204, doi:10.1029/2010GL044529
2010.

goooo:0booo,0,00d
Keywords: electrostatic solitary wave, moon, Kaguya

1/1



Japan Geoscience Union Meeting 2012 ~® ’
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]‘c‘;g{;‘sgiem

Union

PEM28-P09 go:booboboobo 00:50 200 13:15-15:15

Jobogobgobbboobtoobuobuobobooboobuobboobd

000
Proton entry into the plasma void formed downstream of an insulating, non-magnetizec

obstacle in the solar wind

oo oo
NAKAGAWA, Tomoko!*

'Ooo0oooOoOooooooooo
ITohoku Institute of Technology

gobobooboooboobooboboboobooobooboooboobboboobooboobobbooboonbo
0000000000000 0O0000O00000000DO0000D0O00DOODO00000O0O00ODOOChandrayaan-1,
Chang’E-1, ARTEMISD OO OOO0O0OOOOCOOOOOOOOODOO0OOOOCOODOOOOOODOUOODOOOOgOO
gbobooboboobooboooobooboooobobooooboboooboOoboooobobooonog

O000000o0ooooooo000U0000oooooDooooOo00oooo0oDoDooOoOg (Samiretal., 1983)
0000000000000 D000O0on0000 rarefactonwavel D0 000000 Oionfront0 00000000
0O 0 00 Singh and Schunk(1982) Denavit(19791 0000000000 onfrontO0 000000000 DOOOOOO
0000000000000 0000000000000000000000000 onfrontOO0D0OO00O00O0OO
ooooo

gbobooobooboobobobbobbooboobooboobobooboobooboobboobooonoo
gbboooboobooboobboobooboobbobboobooboobbooboobbooboboooona
obooooooobOobobooooooobooboboooooooooboobooboooobooboOoboobooooon
0000000000000 OO0O0 protonvoidd 000000 OOOOOOOOOnearmoonwake 00000000
gbobooboboooobooooobogooboo

ooooo0:0,0000,000000,0000,0000000000,00
Keywords: moon, near moon wake, proton acceleration, solar wind, PIC simulation, electric potential

1/1



	PEM28-P01
	PEM28-P02
	PEM28-P03
	PEM28-P04
	PEM28-P05
	PEM28-P06
	PEM28-P07
	PEM28-P08
	PEM28-P09

