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     Rule-to-build-by
o   Light Energy can be converted into mechanical, usable, energy by the freeing of electrons through the

 process of photosynthesis or through the use of conductors.

 

     What
o   Illustrating this rule-to-build-by in the cellular structure are the chlorophyll molecules that are found in the

 plant cell cytoplasm. Demonstrating this same rule-to-build-by in a human built structure is are the solar
 cell panels, for example, the Nellis Air Force Base in Nevada.

 

     How
o   Chlorophyll that is within the chloroplast of plant cells is very important to its overall makeup and also in

 terms of how it creates food and how it is able to create a usable form of energy. But since plants are
 unable to gain energy by consuming other organisms in its ecosystem, they were forced to find an
 alternate way of doing so. Especially because the early world, when there were no animals on the planet,
 the atmosphere was filled with CO2 (Wikipedia, 2011). This alternate way is called Photosynthesis.
 Photosynthesis, photo meaning “light” and synthesis meaning “putting together” (Wikipedia, 2011), is
 carried out by the green pigmented part of the chloroplasts, chlorophyll, for the major reason of turning
 it into mechanical energy which it can then use to contribute to the continued growth of the plant.
 Usually the plant is using this stored energy, in forms of ATP, so that it can make carbon based
 compounds like starches and other sugars for them to use as food. (Carter, J. Stein, 1996)

o   Throughout the process of Photosynthesis, there are only 4 things that are completely necessary. You need
 water, carbon dioxide, light, and then the chlorophyll itself (How stuff works, Photosynthesis, 2008).
 Almost all photosynthetic processes occur in the leaves of the plant with practically no photosynthesis at
 all occurring in the stem. Even though photosynthesis occurs mainly in the leaves, there are only specific
 cells within the structure of the leaves that have the ability to use photosynthesis. These cells are called
 mesophyll cells, which contain a large amount of chloroplasts. The chloroplasts themselves are not very
 complicated when it comes to their makeup. They contain outer and inner membranes, the stroma, and
 then thylakoids that are stacked in the organelle. The chlorophyll that is located in between the
 membranes of the thylakoid stacks. The green color that is associated with chlorophyll is the color that is
 NOT able to be absorbed by the plant is why the green color is expressed. While on the other hand, the
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 red and blue light that ARE absorbed are what the plant and the chlorophyll use to carry out
 photosynthesis. Chlorophyll also has the help of other pigments such as beta-carotene that are also
 organized within the thylakoid membrane (Carter, J. Stein, 1996). When these pigments absorb light
 energy, they are passed onto the central molecule in the chlorophyll called the porphyrin ring. This ring
 is made of fused rings of carbon and nitrogen with the center being a magnesium ion (Carter, J. Stein,
 1996).

o   The light reaction of photosynthesis can be separated into several steps. When light is first introduced to
 the chlorophyll molecule, the light energy that is being absorbed raises the initial energy level of
 electrons. While the sunlight is being absorbed, the electrons within the chlorophyll begin to free
 themselves from the molecules of the chlorophyll. Molecules of water, that are necessary for this
 reaction to occur, are then introduced by the plant. Once the water is introduced, the electrons that are in
 the waters (H2O) hydrogen atoms are attracted to the chlorophyll (for the reason that the chlorophyll has
 just lost its electrons that were freed by the absorption of light). Because the electrons of hydrogen are so
 strongly attracted to the chlorophyll, water begins to break down into oxygen atoms, protons, and
 electrons. Once this break down occurs, the oxygen atoms are paired together and form “free oxygen”.
 This freed oxygen is then released into the environment to be used by other organisms. The remaining
 protons from the water molecule and the electrons freed from the chlorophyll molecules are what are
 used for the photosynthesis reaction to occur (How stuff works, Photosynthesis, 2008). The reaction
 6CO2 + 6H2O + (light energy) à C6H12O +6O2 helps to describe the chemical reaction that is occurring
 during photosynthesis. (Carter, J. Stein, 1996)

o   The human build structure, solar panels, uphold this same rule-to-build-by because the solar cells that are
 used to convert the light energy into mechanical energy (in this case, electricity). These cells are also
 referred to as photovoltaic (PV) cells in which photo means “light” and voltaic means “electricity”. A
 group of these cells are used in order to create what we know as solar panels. These panels are made up
 mostly silicon, which is also a semiconductor, meaning that it has the tendency to attract electrons.
 When the PV cell is hit by light, the energy is then transferred to the semiconductor (silicon) which in
 turn forces the electrons to be freed and able to flow freely throughout the cell. While the electrons are in
 there freed state, they are forced down in a specific direction by electric fields that act on them while
 flowing in the cell. The negative end of the cell (located on the top of the cell) and the positive end
 (located at the bottom of the cell) are what force the electrons to move down the current that can then be
 drawn elsewhere for use of the energy as electricity. (How Stuff Works, Solar cells, 2012)

     Why
o   Photosynthesis is arguably the most important process in life. This process is important because of how

 much it contributes to the entire ecosystem as a whole. When photosynthesis occurs throughout the
 plant, the energy from the sun is now able to be used by all organisms. When energy from the sun is
 given to the plant and it fulfills photosynthesis, the paired oxygen that is produced throughout the
 process is released into the environment for other organisms to be able to breathe. Oxygen given off by
 the photosynthesis of plants is virtually the source of all the free oxygen. Besides giving oxygen to rest
 of the organisms in the community, other animals also gain a percentage of the chemical energy created
 by the plants. This turnover of chemical energy also occurs when a secondary animal obtains a
 percentage of the chemical energy by eating the first animal that consumed the plant. Another advantage
 of the photosynthesis process is that it helps to decrease the amount of CO2 that is in the atmosphere. By
 doing this, it helps to allow all other organisms in the community to continue living without the worry of
 suffocating on carbon dioxide. (How stuff works, Photosynthesis, 2008).

o   For the human built structure, the solar cells and panels are able to produce energy in the form of
 electricity by the absorption of light and a process that also requires the use of freed electrons. This
 advancement in technology to be able to convert solar energy into mechanical energy through the use of
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 solar cells is something that is very useful as an alternate source of energy to compensate for the
 consumption of fossil fuels. Also the more solar panels that are used at once the more energy you will be
 able to form, for example, the Nellis Air Force Base in Nevada. (O’Connor, 2007)

 

 

 

 

     Figures

o   

o   Figure 1- this figure illustrates the 4 necessities in order for a plant to undergo photosynthesis with the
 intake of sunlight, CO2, and water in order to let free oxygen release into the atmosphere.
 (photosynthesis, Wiki, 2011)

o   

o   Figure 2- this photograph shows the clearly visible green pigmentation in the chloroplast and chlorophyll
 within plant cells, helping explain that it is not absorbed by the chlorophyll and therefore, visible to the
 human eye. (photosynthesis, Wiki, 2006)
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o   

o   Figure 3- the trophic levels and energy flow of an entire ecosystem is started and passed on by the intake
 of light by plants and the process of photosynthesis. (Encyclopedia Britannica Inc., 2011)

o   

o   Figure 4- the central part, also called the porphyrin ring, is where photosynthesis is occurring in the
 chlorophyll molecules. It is a magnesium ion center with carbon and nitrogen fused rings around it.
 (J.Stein Carter, Photosyn.htm, 1996)

o   

o   Figure 5- these photovoltaic panels, located at the Nellis Air Force Base in Nevada, is what powers at least
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 a quarter of the annual needs for the base by taking sunlight and converting it straight into electricity for
 use. (Seamus O’Connor, Gannett government media corp., 2007)

o   

o   Figure 6- this diagram shows the basic structure and concepts of the silicon based solar cell with the
 electron flow going through the cell and being able to be used externally as electricity through the intake
 of sunlight. (Solarpath.org, 2008)
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