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Dynamics of Large-Scale Cosmic Hot Plasmas
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Abstract

X-ray emitting large-scale cosmic plasmas associated with galaxy clusters are described. Recent X-ray
observations made with the Japanese X-ray observatory ASCA suggest that the plasma is being heated
when the galaxies move randomly within the cluster potential, and interact with the plasma.
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Fig. 1 X-ray surface brightness contours of the Coma clus-

ter of galaxies, superposed on an optical image.
Giant elliptical galaxies are seen at the center.
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Fig. 2 X-ray spectra of the Centaurus cluster of galaxies,
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measured with the Soli-State Imaging Spectrometer
(top two spectra) and the Gas Imaging Spectro-
meter (bottm two spectra), both onboard ASCA. Thin
crosses represent the spectra at the cluster center,
while filled triangles indicate those take from the
cluster periphery.
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Fig. 3 Radial distributions of the stellar mass, the plasma
mass, and the total gravitating mass in the Fornax
cluster of galaxies, encircled within the three dime-
nional radius r. The stellar mass is derived with
optical observations, while the plasma mass is de-
rived from X-ray observations. The X-ray data also
yield the total mass via equation (1). A bending in
the total mass curve at r ~ 70 kpc indicates a
hierarchy beteen the cluster potential and that - of
the central dominant galaxy.
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An elliptical galaxy and

A cluter of g its constituent stars.

memeber galaxies.

Fig. 4 An illustration of a galaxy cluster and its member
galaxies. The cluster is filled with intra-cluter plas-
ma of temperature 2—10 keV, while elliptical galax-
ies are often filled with inter-steillar plasma of
temperature 0.5 — 1 keV. Both these plasmas are
confined by the gravity of respective systems.
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Fig. 5 An speculative view of the central region of a clus-
ter of galaxies. The big circle at the center indi-
cates the central dominant galaxy, while smaller
ellipses show other galaxies of which the motion is
indicated by arrows. Curves represent magnetic
filed lines, which may reconnect in regions indi-
cated by dotted circles. The dotted region is the
corona associated with the central galaxy, where
the cooler plasma component is confined.
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Fig. 6 The maximum particle energies measured at va-
rious particle acceleratin sites, plotted as a function
of vx B X L. Here v, B, and L are the typical veloc-
ity, the representative magnetic field, and the linear
size of the system, respectively.
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