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Photosynthesis 
 Photosynthesis is the process by which plants use the energy from sunlight to produce 
sugar that is later converted into the chemical energy of ATP and NADPH.  The photosynthetic 
process of plants produces oxygen, which we need to stay alive.  The overall reaction is as 
follows. 
 

2 2 6 12 6 26H O + 6CO   C H O  + 6O→  
 

The Nature of Sunlight 
 
   
 
 
 
 
Light is a form of energy known as electromagnetic radiation.  Light travels in rhythmic 

waves similar to a wave that is created by a disturbance in water. The main difference is that 
electromagnetic waves are disturbances of electrical and magnetic fields. The distance between 
two crests of any type of wave is measured as a "wavelength". Wavelengths range from less than 
a picometer, 1 x 10-12 m for gamma rays, to more than a kilometer, 1 x 104 m for radio waves. 
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Visible light 
The entire range of radiation is called the "electromagnetic spectrum".  The segment of 

the electromagnetic spectrum that drives the photosynthetic process is the narrow band between 
400 and 700 nm.  This region contains the wavelengths that correspond to visible light.  Visible 
light is the only radiation seen by the human eye. Each of the various colors we see as light has 
its own measurable wavelength. 
 
Photosynthetic Pigments 

Substances that absorb light are called pigments. Different pigments absorb light of 
different wavelengths.  These wavelengths that are absorbed disappear from the spectrum.  The 
color of the pigment comes from the wavelengths of light reflected, which are those wavelengths 
that the pigment does not absorb.  A pigment that appears black absorbs all wavelengths of 
visible light and reflects none.  Chlorophyll, the green pigment common to all photosynthetic 
cells, absorbs all wavelengths of visible light except green. 
 There are several modifications of chlorophyll that occur in plants.  All plants contain 
chlorophyll a.  However, they also contain accessory pigments that absorb energy chlorophyll a 
will not absorb.  Accessory pigments include chlorophyll b and carotenoids such as beta-
carotene.  The carotenoids are the yellow and orange plant pigments that produce the colors seen 
when leaves begin to change colors in the fall.  They are also responsible for the colors of fruits, 
vegetables, and flowers.  They absorb all wavelengths except the orange or yellow of that 
particular carotenoid. 

The following absorption spectrum of chlorophyll a, chlorophyll b, and the carotenoids, 
along with the action spectrum of photosynthesis shows the effectiveness of different 
wavelengths of light at driving the photosynthetic process.  The action spectrum shows that blue 
and red light work best for photosynthesis, while green light is the least effective. 

 

   
 
When a pigment absorbs light energy, one of three things will occur:   

1. The energy will be dissipated as heat.   
2. The energy will immediately be emitted as a longer wavelength, a phenomenon 

referred to as fluorescence.   
3. The energy will trigger a chemical reaction, such as photosynthesis.  Chlorophyll will 

only trigger a chemical reaction when it is associated with proteins embedded in a 
chloroplast, where chloroplasts are organelles in plant cells.   
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Chloroplasts 
Chloroplasts are chemical factories powered by the sun. While chloroplasts may look 

small and insignificant, they are huge in their function.  Inside the chloroplast is a continuous 
membrane structure called the thylakoid.  It is on this membrane that light waves excite electrons 
to a higher energy level. These high-energy electrons are used to make the plant’s energy 
molecules ATP and NADPH. 
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