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Renewable energy
ABEBA0+—

Renewable energy, also called alternative energy, usable energy derived from
replenishable sources such as the Sun (solar energy), wind (wind power), rivers
(hydroelectric power), hot springs (geothermal energy), tides (tidal power), and
biomass (biofuels).

Atthe beginning of the 215t century. about 80 percent of the world's energy

t estimates suggest that the proven

eet global demand at least until the middle
s a number of negative

environmental consequences. Fossil-fueled power plants emit air pollutants

such as sulfur dioxide, particulate matter, nitrogen oxides, and toxic chemicals

nd mobile sources, such as

rticulate

n he
combustion are responsible for acid rain, which has led to the acidification of
many lakes and consequent damage to aquatic ife, leaf damage in many
forests, and the production of smog in or near many urban areas. Furthermore,
the burning of fossil fuels releases xide (CO2). one of the main
greenhouse gases that cause global

In contrast. renewable energy sources accounted for nearly 20 percent of global

energy consumption at the beginning of the 215t century, largely from

traditional uses of biomass such as wood for heating and cooking. About 15

percent of the world's total electricity comes from large hydroelectric power

plants, whereas other types of renewable energy (such as solar, wind, and

geothermal) account for 3.4 percent of total electricity generation

Growth in wind power exceeded 20 percent and photovoltaics grew at 30

" percent annually in the 1990s, and renewable energy technologies continue to
expand. By 2007 more than 60 countries had adopted policy targets to increase
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Dark matter
FBETQO+ -

Da omponent of the universe whose presence is discerned from
its al attraction rather than its luminosity. Dark matter makes up 26.5
& pel he matter-energy composition of the universe; the rest is dark
;iff_'te‘# ppppp 2 (73 percent) and “ordinary” visible matter (0.5 percent).
x> Originally known as the “missing mass,” dark matter’s existence was first
inferred by Swiss American astronomer Fritz Zwicl ho in 1933 discovered

that the mass of all the stars in the Coma axies provided only
about 1 percent of the mass needed to keep the galaxies from escaping the cluster's gravitational pull. The reality
of this missing mass remained in question for decades, until the 19705 when American astronomers Vera Rubin
and W. Kent Ford confirmed its existence by the observation of a similar phenomenon: the mass of the stars
visible within a typical galaxy is only about 10 percent of that required to keep those stars orbiting the galaxy's
centre. In general, the speed with which stars orbit the centre of their galaxy is ndependent of their separation
from the centre; indeed, orbital velocity is either constant or increases slightly with distance rather than dropping
off as expected. To account for this, the mass of the galaxy within the orbit of the stars must increase linearly with
the distance of the stars from the galaxy's centre. However, nolight is seen from this inner mass—hence the
name “dark matter.”

Since the confirmation of dark matter's existence, a preponderance of dark
matter in galaxies and clusters of galaxies has been discerned through the
phenomenon of gravitational lensing—matter acting as a lens by bending space

7
3 @ . and distorting the passage of background light. The presence of this missing
matter in the centres of galaxies and clusters of galaxies has also been inferred
BZZ1  from the motion and heat of gas that gives rise to observed X-rays. For example,
the Chandra X-ray Observatory has observed in the Bullet cluster, which consists
IR ©' o255 s thatthe ot gas (orcinary viibe matter)
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