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The Study of Radio Signals from Jupiter.
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In last term, we studied the Jovian decametric radio emission that occurs due to interaction of charged particles with magnetic field
near one of the Jovian moons lo and Jupiter. The frequency of S-burst, which is a component of Jovian decametric radio emission, is
proportional to the magnitude of the magnetic field. Furthermore, the magnitude of the Jovian magnetic field is inversely proportional
to the distance from Jupiter. Taking this into account, we study the frequency band of S-burst and try to find out S-burst location.

Io Plasma Torus is formed by the
particles ejected from volcanoes on
the surface of one of the Jovian
moons lo along its orbit. When the
electric current between lo and Jupiter
composed of the charged particles
from the lo Plasma Torus captured by

« Fig.2 Character of S-bursts
V Fig.3 Relation of S-bursts and lo phase
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Fig.1 Jupiter and To Jovian magnetic field breaks, S-burst is called the radio If Io orbital phase is about 90 or 240
decametric radio emissions, and S- emission which drifts down on degrees, the probability of S-burst Io-related
bursts in particular, are emitted. the time-frequency plane, afew .0 4o high.

MHz in about 0.1sec.
Windowed Fourier Transform & Continuous Wavelet Transform

- - Windowed Fourier Transform (WFT) is a method of signal processing designed to r
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WV window). Both the frequency and time resolution depends on the window size, which is VT UV
' fixed.

s Continuous wavelet transform is a method of analysis aimed at detecting certain patterns
spect-ogram names  (called wavelet) in the signal. — -LI-
s The difference compared to the windowed Fourier transform consists in the changing

Fig.4 Windowed Fourier transform shape and duration of the time window, depending on frequency resolution. "

Data Analysis

We analyzed several S-bursts and forcused on the study of their frequency band.

Fig.5 Continuous wavelet transform

The signal analysis on the time-frequency plane was performed with WET. The pattern
shows frequency going down a few MHz in about 0.1 sec.

This is the starting segment of the S-burst shown in Fig.6. If the frequency
resolution is high enough (depends on size of time window in WFT), we can identify
two crossing components. The center of the signal has higher intensity, because at
this point two components cross.

Fig.8 Power spectra before and after crossing point of the two S-bursts

Instantaneous power spectra of S-bursts shown in Fig.7: before the
second component appears (a); double peaks at the left of the
crossing point (t=3,353 mcs) (b) and at the right of the crossing
point (t=16,383 mcs) (c).

From Maxwell theory, high frequency of S-burst means small distance from Jupiter.

Jovian radius R is about 70,000 km. First burst (a) starts at ~12,077 km and ends at ~

13,121 km from the surface of Jupiter. The second burst (b) starts at ~12,146 km and

ends at ~13,051 km from the surface of Jupiter.

ey ANy Both methods, WFT and CWT, brought similar results that make very little
= difference in the two images. Because shape of window function and wavelet are very —[RIHES
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Fig.9 S-burst starts and ends similar, same results was obtained. ) — i
at certain distance from Jupiter Fig.10 S-burst starts and ends at certain distance from Jupiter




