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Study of differential rotation in rapidly rotating stars in mean field model
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We investigate the internal differential rotation in rapidly rotating stars in an axisymmetric mean field model. The background
of this study is the suggestion that the sun rotated faster than now in its younger age. The differential rotation is an importan
factor for the stellar magnetic field, since the shear of the flow bends the magnetic field and gives energy to magnetic field
i.e. dynamo. We are interested in the morphology of the differential rotation in rapidly rotating stars. We use the model which
succeeds in reproducing the solar differential rotation with an adequate latitudinal entropy gradient. Our result is: In the rapidly
rotating stars, the meridional flow is not so fast that the latitudinal entropy gradient generated by the meridional flow is not large
enough to push the differential rotation far from the Taylor-Proudman state where the contour lines of the angular velocity are
parallel to the rotational axis.
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The role of Alfven wave for spicule formation, coronal heating, and solar wind accelera-
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We performed MHD simulations for nonlinear Alfven wave propagation in the solar flux tube. Mode conversion of Alfven
waves are known to be one of the mechanisms to explain spicules, jet like phenomena in the solar chromosphere. Moreov
nonlinear dissipation of Alfven waves has possibility to explain the coronal heating and the solar wind acceleration simultane-
ously. However, whether the above models succeed or not highly depends on the power spectrum of Alfven waves driven at th
photosphere. In this talk, we examined the existing models by using the observed power spectrum of photospheric velocity newl
derived from Hinode G-band movies.

To begin with, we performed 1D MHD simulation for nonlinear Alfven wave propagation along a flux tube. We derived the
horizontal velocity spectra at the photosphere using G-band movies observed with Hinode/SOT. The observed power spectra &
used to drive Alfven waves in our simulations. Using the observed power spectra, we can reasonably explain spicule motiol
and energy flux necessary to heat the corona. We also found that the region between the photosphere and the transition regi
becomes Alfven wave resonant cavity, which works efficiently to heat the corona. Then, we applied almost the same model t
the solar wind acceleration by extending our numerical domain. The Alfven wave theory is confirmed to maintain the corona anc
drive the solar wind with Alfven wave generation by the observed power spectra. Finally, we tested the validity of 1D approxi-
mation by performing 2D MHD simulation for Alfven wave propagation in the solar flux sheet.
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Relationship etween Phase Difference of the Ground Pc5 and Enhancement of Relativi:

tic Electron Flux at the GEO
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Pc 5 pulsations observed at the ground stations are analyzed to investigate the relationship with enhancement of the relativist
(>MeV) electron flux (REF) at the geosynchronous orbit. It is frequently reported in the previous studies that the REF increase:
during the recovery phase of the magnetic storms. The enhancement of REF sometimes causes the serious troubles of the elec
circuit onboard the satellites due to the internal charging, so that it is recognized the physical process of the REF enhancement
one of the most important subject of the space weather study. In this study, we use the magnetic data observed at the high-latitu
magnetic stations in both the northern and the southern hemispheres, TJOR (Mag. Lat = 66.51), TRO (66.44), Showa (-66.08
HO57 (-66.42), and Skallen (-66.42) to compare the REF enhancement observed by GOES 10 satellite and DRTS satellite. In ]
July, 2008, the high speee:(700km/s) solarwind with Corotating Interaction Region (CIR) causes the small magnetic storms
with Dst of -40 nT. At the timing of the main phase of the magnetic storms, the Pc 5 power increased at all the stations anc
continued the strong PSD during the recovery phase of the storm. For this event, we estimated the phase difference of the Pc
between HO57 and Skallen which are located exactly same magnetic latitude. The phase difference in the pre-storm period sho
the 7-8 degrees and obviously decreased after the onset of storm. In particular, the phase difference discontinuously changed
the small corresponding to the start of the REF enhancement. However, the increasing of the Pc5 power starts 12 hours earli
than the start of REF enhancement. The same characteristics were shown in the Pc5 in the northern hemisphere stations (TJC
TRO). The present result indicates that the increasing of Pc5 power started at the onset of the main phase of the storm prior
the REF enhance, then the phase structure of the Pc5 changed corresponding to the REF enhancement. These characteristic
the Pc5 and the REF enhancement could be explained by the drift resonance model the REF enhancement.
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Statistical Study of Polar X-ray jets from Hinode/XRT

oo0oo ™ oooo?
Nobuharu Sakb', Masumi Shimojé

lopoooooooooo,?2o00o000
ITokai University,2NAOJ

00000000000000000 XO0ODO0O XRHOODODODOODODOOODOODOoooooooooooooooo
0000000000000 0000000000000 XO0OOO0OOOOoOOdsSavchevaetal. (200000000
ooooooOoooo0o0ooooOoOooo0oOoOooOOO00DO0oO0oO0D Xooooo 1o4000b0O0ooDoooo
oo0o0o0o0oooOo0o0obOoO0o0oooOo0oO0 Xooooooobooooooooooooooooooooooooo
ooooboooboooo Xoooooooooooooooooooooooboooooboooooooooooo
0000000000000 0O000 XRTOOOOODOODOD XOOODOOOOo 9%440000boooopogogooo
oooobooooo

gobOoobooooboooboooobooooobooobooooooobbooobooobobOOooooooooboboOoon
ooo0oOo0o0ooo0o0ooDOo00oooXoooooooooooooooooooooooobooooooooooo
ooo0oOoo0oooo0o0oobOoO0ooooOo0o0oD Xoooobooooooooooooooooooooooooo
000000000000 0000000000000000000O00000000000000 100 kmOOOO
gooooooobobooooooooboboboooboooooobobooboooooobDobobboooboOoo
goooOOoOO0OOO0O0O 1I00kmOODOODOOOOOOOOOOOOOOOOOOOOOOOOXOOOOOOoOO
obooooooOobobobooooooobobobooooooobOobobooobooooboobOoboobooooon
00000000 XOooooboooooooooooo

O XOooooboooooooooooooooooboooooooooboooooooooboobooooboooooo
gobooobooooooobooooooXgobooooooooooooboooboobooooooooooooboobogoo
cooooooooOoOoooO0OoooOoOooDoO00oooO00DoOO00DbOO0 XOoogoooooooooooboooo
OoooOoXOoooobooooooooo Xoooooooooooooooooooooooooooboooooo
ooooooooooooooooooboboooo-rsoooOoDOOOO0O0O0OoOoOoDODOODOO0O0-2300D000DO0O0
O0o0oo0oDoO0O0o0o0oo0o0 Xgooooooooooooooobooooobooooo Xoobooooobooooo
goooooooobobooboooooobobobooooooooobDoboooboooDobDobDOobDoboboooOoo
obooooboboooobooboooooboooooobooooboboobooboobooooboboobooobooon

00000 XOoOooo,00o000,000,00d
Keywords: X-ray jet, Corona, Flare, Magnetic 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““’“ )
PEMO030-05 0 0:303 ogd:50 270 17:30-17:45

0000000000000 00000ooDOooonooad )
Yearly Variation of Magnetic Field in the Solar Polar Regions observed Mitlode/SOT
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GEMSIS project: Database of coronal magnetic fields calculated from magnetograms o

Hinode satellite
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Basic research on space weather alert for space probes: Comparison EUV and X-ray emi

sions during solar flares
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Long-term variation in the solar quiet geomagnetic field variation and thermospheric wind
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