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1: Introduction to energy




What is energy?




Pollution and availability are concerns

Total Oil Reserves Remaining (at current
production rates)
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Green energies - non-carbon sources




Where do we get energy?
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What is solar energy?




The EM spectrum contains energy
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How is EM radiation “energy”?
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Just how much energy is this?

e THEORETICAL MAXIMA:

e Enough solar energy falls on the earth in ONE HOUR
to power humanity’s energy needs for ONE YEAR

e energy stored in Earth’s reserves of coal, oil, and
natural gas is matched by the energy from just 20
days




Nature already has a light-collecting method
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How do plants harvest light?

Basic Photosynthesis




Not all wavelengths are equal

Chlorophyll Absorption Spectrum
of Visible Light
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Plants and photovoltaics use a
common principle




Alternative energy production?




How can we optimize collection?




What are the prospects?

(8% efficient) solar arrays at the area of the black dots = all
energy needs we may have in 20 years

(That makes a total of about 18000 square kilometers for
the entire country, or about 0.2% of US land area)
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Beyond photovoltaics - solar thermal
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2: Photovoltaics (Jacob)




