with a position of a bright spot shown in the FOC image of Jupiter's northem aurora by
Caldwell et al. (1992). Among the 18 auroral areas, there seems to be an anti-correlation
between the rotational temperatures and the total emission rates, implying that characteristic
energy of precipitating electrons increases with precipitating energy flux.
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Dynamical Characteristics of Umbral Chromospheres
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Dynamical behaviors of umbral chromospheres are studied by analyzing the spectral
fluctuations of Call H and K lines of a sunspot umbra. These spectra were taken
simultaneously with a time interval of 30 sec. for 20 min. by Echelle spectrograph of
Sacramento Peak Solar Observatory, during which time the slit was kept fixed. The
individual photographic spectrogram have been scanned by PDS of Korea Astronomy
Observatory to convert the photographic density to the relative intensity.

In order to investigate the dynamical characteristics of the umbral chromospheres we set
up time sequences of a few important physical quantities subject to dynamics, such as peak
intensities of H and K line cores, their Doppler shifts and turbulent velocities valuated at 35
locations across the spot. With these quantities we made correlation studies and Fourier
analyses. The main results are the following:

(1) 3 min. oscillatory behaviors of umbral chromospheres have been confirmed at all of the
selected 35 locations of the sunspot umbra. Both of the power spectra made out of Doppler
shifts of Call H and K line cores and their peak intensity fluctuations reveal a distinct
dominant peak at about 55 mHz.

(2) The Doppler shifts of H and K lines are highly correlated with their peak intensity
fluctuations. The peak-to-peak Doppler shift often reaches as large as 6 km/sec, which is
indicative of nonlinear behavior of the oscillations.

(3) The turbulent broadenings of the H and K line cores are tightly correlated with their peak





