(Study on short-term variation of synchrotron radiation

from Jupiter)

Jovian decimetric radiation (DIM) is generated mainly by synchrotron radiation from
relativistic electrons in inner Jovian radiation belt. The time variation of DIM is
expected to have the information on the poorly known generation and dissipation
processes of relativistic electrons in inner Jovian radiation belt. Although the
discovery of DIM was in the late of 1950's, there are few radio observations which
have the information on the dynamics of the inner Jovian radiation belt. In particular,
the existence of short-term (days week) variation of DIM flux has been never
confirmed, because the past DIM observations related to short- term variation had the
problems about the instrumental error or the confusion with back ground radio
sources.

The purpose of this thesis is to examine the existence of the short- term variation of
DIM and derive the dynamics of relativistic electrons in inner Jovian magnetosphere.
To detect the DIM short- term variation, the precision technique was developed in this
study. The radio flux measurements were made at a frequency of 2290 MHz with the
34 me radio telescope of KSRC, CRL from November 12, 1996 to November 24, 1996,



and the 64 mg radio telescope of UDSC, ISAS once a few weeks from May, 1996 to
November, 1996. On the other hand, two numerical simulation models, that is, the
Jovian synchrotron radiation model in the dipole magnetic field and the

one- dimensional lossly radial diffusion, were also developed to compare with the
observed data.

The results obtained from this study are summarized as follows:

1.

In the observation, the error estimations were performed. In particular, the
terrestrial atmospheric extinction effect which has been thought to be
negligible at this frequency was corrected. Moreover, the back ground
confusion which was the serious problem of the past DIM observations were
evaluated for the KSRC observation. From the error estimation, it is concluded
that the overall accuracy in the KSRC observation was enough to discuss the
observed flux variation.

As aresult, more than 10 %flux enhancement with a duration of a few days was
confirmed on the KSRC observation. The data also showed the changes of the
magnetic latitude beaming curves during the total flux enhancement. These
results showed that the relativistic electrons in inner Jovian magnetosphere
which has been thought to be stable had a short-term fluctuation.

From the simulation using the Jovian synchrotron radiation model, it was
shown that the magnetic latitude beaming curve and the total flux were
changed due to the variation of the relativistic electron's pitch angle
distribution. On the other hand, from the simulation using the radial diffusion
model, the electron radial distribution in inner Jovian radiation belt was
reproduced. It was also shown that the DIM short- term variation could not be
explained by the radial diffusing electrons injected at outer magnetosphere.
These results were roughly consistent with the previous works.

From the comparison of the KSRC radio data with the model simulation, it was
shown that the relativistic electrons were concentrated near magnetic equator
during the total flux enhancement. As a result of the comparison of the
observed DIM data with the F10.7 flux variation, it was shown that the DIM
short-term variation was related to the intensification of F10.7 flux.

From these results, it was suggested that the observed DIM variation were caused
by the enhanced radial diffusion due to solar UV/ EUV heating process on Jupiter's



upper atmosphere. The radial diffusion model simulation with the scenario of the
enhanced radial diffusion reproduced the observed DIM flux enhancement.
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