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Abstract : In order to investigate how stars have
evolved and synthesized elements from the
beginning of the universe, we need to know the
amount of various elements in the present-day
universe. Elements were synthesized in stars, and
then distributed not only inside galaxies but also
in intergalactic space. In clusters of galaxies, the
strong gravity prevents heavy elements syn-
thesized in the member galaxies from escaping.
We measured the amount and spatial distribution
of metals in the thermal plasma in galaxies and
clusters of galaxies observed with the X-ray
astronomy satellite “Suzaku”. The distribution we
observed suggests that the metals have escaped
to intergalactic space from galaxies probably in
the starburst phase. Abundances of di#erent ele-
ments from oxygen to iron indicated that roughly
three times more Type II supernovae, caused by
massive stars, have occurred than Type Ia ones,
by white dwarfs.
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