Slide #3- What is Fiber Optics?
· Optical Fibers are long, thin strands of very pure glass about the diameter of a human hair.

· Optical fibers are arranged in optical bundles and are need to transmit light over long distances.

Slide #4- Picture of an Optical Fiber

· Cladding – Outer optical material surrounding the core that reflects the light back into the core.

· Core – The thin glass center of the fiber where the light travels.

· Buffer Coating – Plastic coating that protects the fiber from damage and moisture.
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Slide #5 – Applications of Fiber Optics

· Cable Companies

· Nodes

· Serve 200 to 2000 people.

· Local Area Networks (LAN)

· Power Companies

· Telephone Companies

· Broadcasting

Slide #6- Total Internal Reflection

Total Internal Reflection states that when the angle of incidence exceeds a critical value, light cannot get out of the glass; instead it bounces back in.  This happens when two materials with different refractive indices cause the angle of incidence to be too large for refraction of light to take place.  Since the light cannot be bent and exit the material, this means that 100% is reflected back.  So when a fiber optic cable, which consists of a glass or plastic core surrounded by cladding  with a lower refractive index,  receives a light ray that is on an extremely reflective surface at the point where they interface, which makes the principle of total internal reflection possible.
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Slide #7- Electrical Signal Converted to Light Signals

Here is a block diagram of how electrical signals are converted to light and then back to electrical signals.  There are 3 basic elements in this block diagram the transmitter, the transmission medium, and a receiver.  An LED which is considered to be the transmitter converts the incoming electrical signal to a light signal, then the light signals travels over the optical cable which is the transmission medium.  In order to receive the signal and then convert it back to its original format, a receiver uses a phototransistor to convert the light energy into an electrical current.  This current is then sent into an amplifier in order to boost the electrical signal back to its original level, and then a digitizer circuit is used to convert the signal into the appropriate digital voltage levels to be used by the external logic.  At this point, the electronic signal is ready to be received by the communications device.
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Slide #8- Advantage of Fiber Optics

· Inexpensive – Several miles of optical cable can be made cheaper than equivalent lengths of copper wire.

· Thinner – Optical fibers can be drawn to smaller diameter than copper wire

· Higher Carrying Capacity- Fiber optics wire can carry information that range all the way up to gigabits

· Less Signal Degradation – Less signal is loss because of the total internal reflection allow no light to get through the core and cladding of the optical fiber.
· Non-Flammable – No current flows through optical fibers so there is no fire hazard.

Slide #9 – Disadvantages of Fiber Optics

· Incompatible with copper wire – Fiber optic wire cannot be interfaced with copper wire.  If fiber optic systems are required the whole system must be completely be replaced with fiber optic wire

· Splicing

· Bottlenecks – Problems that occur when too much information is trying to be transferred at one time and a lot of information of lost.

Slide #10 – Fusion Splicing
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A fusion splice is a junction of two or more optical fibers that have been melted together. This is accomplished with a machine that performs two basic functions: aligning of the fibers and melting them together typically using an electric arc.

Slide #11- Mechanical Splicing
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A mechanical splice is an optical junction of two or more optical fibers that are aligned and held in place by a self-contained assembly (usually the size of a large carpenter's nail). The fibers aren't permanently joined, just precisely held together so that light can pass from one to another.
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