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A study of Jovian Radio Wave Observation using LLFAST (Lunar Low Frequency As-

tronomy Telescope)

0000 ™ oooo3?0000300004000°1
Takahiro Iwatd*, Kazumasa Imaj Tomoyuki Nakajd, Tetsuro Kondd, Hiroshi TakeucHi

JAXADOOOOOOO,20000,°0000,4000000
LISAS/JAXA, 2Kochi N. C. Tech.2Fukui Univ. Tech.ANICT

dodooobooboooooooobAMOD0O0OOOOoDODODODOO0O0O00OODDOoOoooDoODoObOoO0oooooooOoO
gbbooboboobooboooooooboobobobobUoboboboobDooDooDooobobobobUoboboo
oobo0oobooOOoobOOo0obOoobOoobO0obOO00obO00oDO0o0obDo0oDOO0O0oDOOoooDoooDboOoveBl OO
000000000ooooo 100kmb0D000 000000000 0DO0DODOOODODDODOOOOOOOOOOOO
D00 insitud 00000000000 00000000000000000000000000DO0000DO0O0O0
goboooobuoooooooobbooob b oo bbb oo LoD Doooobobuoa
0O O O LLFASTO Lunar Low Frequency Astronomy Telescap8 (OO0 000000000000 0O0ODOSELENE-ZIO
o0o00bO0dbO0O00O0bO0o00O0O0bO0O0oO0obOo0oO00obD0OO0OU0OOD LLFASTODOODOODODOOODOO
O0000oO00O0og20-25MHzOOOOOOOODO 15-25MHAAO000CO00O0OOODOODO VLBIOOOOOOOODOOO
00000000 20ocmMO00000000000000000

oo buoooob oo bbb oo uooobbuoooobobg
0000000000000 00000000000000000 in-situl 0 [1]00 00 modulationlangl 00 00O
000 RIODO0O0OD0OO00O0O0OO0OO00O000QO conical-sheet beamemitting con&l O 0 0O [3] O search-light bearil O
O[M4000000000ooooooo0odoooooo0o0gooooooo00oooooooogooooooDoon
000000 kmOOODO0O0DO000OMODDOOOOOOOO0O00000000000000D0O0ODO0O0O0O000000
00000000000 000000000000000000000VWLBIOOOOODOOOOOOO0O0Odin-situd
000000000 ooooooooobo AKROOOOODDODoOooooOooooooooooooooooooooao
gooooOdbO0O0oOOobOOo0ooOO0oOdbOOo-o0ob00obOO0bOoOooOOobDOovwLBlOOOODODOOODODOODOOOODOOd
goooboooboboooboobooboooboobobboobDooboobobDoobUuo-obDbobobooboboo
goboobooooboobobooobooboobboobooboobbooboobboobLDboOoboobLbOon
oo oo b oo oo o-oooooo b oooooon
goooooooo

000000000000 0D00O00000000000000000000000000D0O 00 CMIO cyclotron
maserinstability 000 51 000000000000 0000000ODOO0O0DOOOO0O Mode Conversiofd O 0O [6]
goobooboobooboobooboooboobooboobbooobobobobuooboobLDbOobDbOobobuoobOoo
goobooboobooobobooobooboooboboobooboobboobooboobboobooboobLbOoon
00o00000o00o0o0oooooU0oOoDOdDOd0din-sinD 0000000000000 00OD0O0OO0ODOODOOd
gobooooboooooooobobbuooob oo oo oo oo booobobouooon
goooboobooOfooboOooo-0obo0gboooyvwBlOODOODODODOOOODOOOODODODODODODOODOO
gobooboobooooboobooboboobooboobDbo0obooobOboOoboobboOooboOoboo
gooobooboobooobooboon

References - [1] Carr et al. (1983), In Physics of the Jovian Magnetosphere, 226. [2] Imai et al. (2002), JGR, 107, A6,
10.1029/2001JA007555. [3] Dulk (1967), Icarus, 7, 173. [4] mai et al. (2008), AGU Fall Meeting, SM41B-1673. [5] Wu & Lee
(1979), ApJ, 230, 621. [6] Oya (1971), Radio Sci., 6, 1131.

0o0o0o0o0o:00,00,DAM, 0000 VLBI, SELENE-2
Keywords: Jupiter, lo, DAM, space-VLBI, SELENE-2



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““’“
PCGO033-P03 O0:0000000000 O00O:50 240 14:.00-16:30

VLAOOODOODOOODOOODODOOO0O0DoOOoOoooooooono _
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Solar wind response of Jupiter’'s magnetosphere viewed from the radio spectra analysis
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It is well known that aurorae and auroral radio emissions in the earth are primarily driven by interaction between the solar
wind and the magnetosphere, while in case of Jupiter, it is thought that some internal processes, probably initiated by the rapi
planetary rotation, primarily drive the auroral activity and the solar wind is a limiting control parameter. There are many in situ
and remote observations support the idea, however, the role of the solar wind to the magnetic phenomena and pure characterist
of internal processes have not been revealed well.

In order to investigate characteristics of the solar wind and non solar wind controls on Jupiter's magnetic activities in detail,
occurrence characteristics of Jupiter's radio emission, particularly in the hectometric wave range observed with WIND/WAVES,
have been analyzed. The analysis period is particularly selected for June to September in 2008, when the solar activity was co
siderably calm and predicted solar wind condition at Jupiter was stable and also showed clear periodicity synchronized with th
solar rotation. The results of the analysis show that there are 3 types of HOM: 1) Solar wind related HOM, 2) Non solar wind
related and short lived HOM, and 3) Non solar wind related and quasi-periodic HOM. This implies that locations and/or plasma
conditions in the source and propagation regions varies with the solar wind variations and effects of the solar wind variations
reach to the inner magnetosphere.

Acknowledgement: We would greatly appreciate M. Kaiser, J.-L. Bougeret and the WIND/WAVES team for providing the

radio wave data.
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The high resolution MHD simulation of Kronian magnetosphere for northward and south-
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In a series of studies we have reported vortices at the dawn magnetopause at Saturn in simulations when IMF was nortt
ward which we interpreted at resulting from the Kelvin Helmholtz (K-H) instability. Studies of the K-H waves using quasi-local
simulations at the Earth have shown that the formation of the vortices can be highly dependent on the grid spacing used in th
simulations. In particular there can be secondary variations in the vortex structure. However these simulations did not include th
magnetic curvature which affects the occurrence of KH instability because they do not treat the global configuration. On the othe
hand, it has been hard to simulate the global magnetosphere with a sufficiently small grid interval to investigate these effects o
the global configuration. Recently thanks to the developments of computer and numerical calculation techniques, we have bee
able to perform the global magnetospheric simulations of the magnetosphere with relatively high resolution (small grid spacing)
As the results of this simulation of Kronian magnetosphere, we found that the formation process and configuration of vortex
were different from the previous low resolution simulations for northward IMF. In particular, the growth rate of KH wave seems
to be high and waves is appeared around dusk side clearly. On the other hand, we have not obtained the vortex configuratic
for southward IMF. In this study we will show the results of high resolution global simulation of the Kronian magnetosphere,
analysis of the vortices, changes in the configuration of magnetic field lines related to the vortices and their effects on aurora &
Saturn.
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Development of Numerical Simulation Code for THz-Band Superconducting Hot-Electron

Bolometer Mixer Designing

ooowooootLooootoooo!
Tamotsu Tsumurd, Takayuki Umedd, Hiroyuki Maezawa, Tatsuki Ogind

l0ooooOooOooooooon
ISolar-Terrestrial Environment Laboratory

THz region is an unexplored frequency band in heterodyne sensing technology fields, because a conventional SIS mixer do
not work due to superconducting Cooper pair breakdown by photon absorption in the THz band. To overcome this obstacle, a
alternative THz-band heterodyne device known as a hot-electron bolometer (HEB) mixer is studied, and successful laborator
experiments have already been reported. However, physical mechanisms of the HEB mixer device are not yet sufficiently unde
stood. Thus we develop a new numerical simulation code to understand physical processes in the HEB mixer device, which airr
to improve the fabrication process for superconducting HEB mixer microbridges. Since the microbridge consists of a coplana
line structure, we numerically model the coplanar line by using the FDTD (Finite-Difference-Time-Domain) method. We also
introduced superconductors into the FDTD code by solving the London equation. By modeling the time dependence of the su
perconductivity by the power of input signals, the present mixer device has detected the intermediate frequency of a radio sign:
and a reference signal.

Keywords: detector, superconductor, terahertz, Heterodyne Sensing, Radio Astronomy
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