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[Hidden Treasures in the Book of Job * Ross]
The Swiss American astronomer Fritz Zwicky was the first scientist to recognize that
dark (nonradiant) must comprise a substantial portion of the universe's makeup. As
far back as the 1930,s his study of the dynamics of nearby galaxies and galaxy
clusters indicated their stability depends heavily on the abundance of some kind of
matter characterized by mass but not by noticeable radiance.
In 1990,s detailed maps of the radiation left over from the big bang (the cosmic
microwave background radiation) together with a fairly accurate measurement of the
cosmic expansion rate revealed that only about a sixth of he universe's dark matter
is what would be called "ordinary" matter—matter comprised of such ordinary
particles as protons, neutrons and electrons. These ordinary particles can and do
interact with light (photons). When highly concentrated in stars and nebulae, this
ordinary matter begins to radiate and is no longer dark, but most (90%) either stays
dark or returns to being dark. Ordinary matter makes up 17.5% of the universe's
total matter.
Exotic dark matter accounts for the remaining 82.5% of the universe's matter and
23.3% of the universe's total 'content' most of which is not matter at all. this exotic

matter interacts only weakly, at best, with protons. It is made up of particles such as



(OENly (] 7 laua) sl i

neutrinos and what physicists tentatively refer to as axions and neutralinos.
Regardless of the form it takes, exotic matter is always dark.
The universe's main component is something called dark energy, or space energy
density. some 72.1% of the physical universe is this "something,"” which is even
harder to describe than it is to name. It can best be portrayed as the self-stretching
property (like an anti—elastic band) of the space surface of the universe, and its
abundance controls the rate at which the universe expands.
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