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木星デカメートル波のビームモデルについて
A beaming model of Jupiter’s decametric radio emissions
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Jupiter is one of the most powerful radio sources at decametric wavelengths. The radio emitting frequency range is from a few
MHz to 40 MHz. Jupiter’s decametric radiation is considered to be the result of a highly complex interaction between Jupiter’s
plasma and its magnetic field. This emission is generally believed to be produced by a mechanism related to cyclotron maser
plasma instability. Although there is a long history of Jupiter radio observations since its discovery in 1955, the emission mech-
anism of Jupiter’s decametric radiation is not yet completely understood.

It has long been recognized that there is a marked long-term periodic variation in Jupiter’s integrated radio occurrence proba-
bility. The period of the variation is on the order of a decade. Carr et al. [1970] showed that such variations are closely correlated
with Jovicentric declination of the Earth (De). The range of the smoothed variation of De is from approximately +3.3 to -3.3
degrees. This De effect was extensively studied and confirmed by Garcia [1996]. It shows that the occurrence probability of the
non-Io-A source is clearly controlled by De at 18, 20, and 22 MHz during the 1957-1994 apparitions.

We propose a new model to explain the De effect. This new model shows that the beam structure of Jupiter radio emissions,
which has been thought of like a hollow-cone, has a narrow beam like a searchlight, which can be explained by assuming that
the three dimensional shape of the radio source expands along the line of the magnetic field. If we consider the sizes of the
radio coherent region are 1000 m along Jupiter’s magnetic field line and 200 m toward the latitudinal direction, the equivalent
beam pattern is 1 degree wide along Jupiter’s magnetic field line and 5 degrees in latitude. As the searchlight beam is fixed with
Jupiter’s magnetic field, the pure geometrical effect of De can be explained by this searchlight beam model.

The Earth-Moon baseline length for the VLBI has a resolution of about 20 km for 20-25 MHz sources at Jupiter and will be
able to open the window of new science for the micro structures and beaming of Jupiter’s radio source. The future plan for the
Jupiter radio VLBI will be presented.
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