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Abstract: Topics wave, vibration and light are not separate. In common with many of the
assumptions and formulas and are complementary to each other. For a better understanding of light,
it should be good environment for the transfer of knowledge to understand. The light rail trains in
optical fibers have to move it and its passengers, with a lot of information that are sent to our
desired destinations. Although fiber structure is solid, but also because they are light pipes and light
rays are directed from source to destination with high resolution.
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INTRODUCTION

The core structure of hair-thin fiber (typically are cylindrical in shape) and can transmit optical signals
with extremely low loss rate are very high. Choose from a wide variety of sizes and materials for the
manufacture of fiber there. And varied applications that are based on the type and amount of fiber material is
determined. At least two types of optical fibers for the core and sheath materials are selected. Different
combinations of materials can be "core" and are used commercially in the form of fibers made of all plastic,
glass, plastic and glass combinations are available. To achieve this goal, a combination of at least two
optical fibers are made of material that have different optical properties. Multi-mode fiber with a refractive
index step is the easiest and best way to characterize fiber.

Multi-Mode Fiber With a Refractive Index Step:

Multi-mode fiber with a refractive index step by the terms of two materials with different light and are
still around on an axis is formed. Core carries light into the core and sheath of light keeps. The first key
ingredient in the core and sheath fiber having a different optical properties that can be maintained and the
light in the core. If light passes through the core out of the way, after dealing with the level of radiation
exposure to the core and sheath into the core. Internal reflection for the two materials have different
refractive index. Refraction for a transparent material like glass than the speed of light in vacuum (c) the
speed of light in the material (V) is.

n=C/V 1)
Glass refractive index (n) in length mm 1300, about 45 / 1's.Now consider the beam that passes through

a material with a refractive index n ; and the surface material and a material with a refractive index smaller n
2 can be treated, what happens? If the radiation level with an angle ¢ldeal. Then the beam under the angle

@ ) of deviation from the previous the smaller the coefficient is a material that continues to move.

According to Snell's law angle¢ ’ the material has a refractive index smaller than the angle of radiation

Is@y.
Grow older ¢ 5 @, the larger is the Always ¢ larger than is . @ , earlier @ Reaches 90 degrees.

Angle that the beam has been broken every right to be tangent to the surface (As for the second beam angle
@ ) Is equal to 90 degrees). For emission angles larger than the critical angle, the beam instead of getting

into the low refractive index material that is completely inside is reflected. Content is complete and reflects
the principles in accordance with the principles of optical fibers are capable of guiding light. Fibers are glass
fibers, but the manufacturer of any transparent material such as plastic or glass and plastics can be. Even
though fiber is used in the air. Most fibers used in telecommunications, which are made of silica glass. In the
center of the fiber core has refractive index n;. The refractive index of the core within the core and sheath is
fixed to the surface of the contact surface to the refractive index n , decreases. Synthetic fibers such as
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steppers and refractive index changes in the fibers have a refractive index step. However, this type of
construction and fiber to manufacturers is simple but undesirable properties that limit their speed in data
transmission. The multi-mode fiber with a refractive index step is rarely used in telecommunications.

"Normalized refractive index difference (A) Is called the normalized refractive index difference can be
expressed as follows.

2 2
L Bl VL Bl )
2

For the light to be reflected fully in the n; n, should be larger. So A Is always positive. Nominal value
A More communication between the optical fibers 0.28 and 2.1 percent. For a complete internal reflection,
Should be commensurate A with the critical angle. Reflection of light in a row in a zigzag path inside the
nuclei move. The fibers can have a larger A, light Larger, & transmission. If the fiber end surface is flat,

then the central axis of the fiber optic beam angle @ Is the angle n1¢9 Into the air. The largest angle (in

radians) of a ray of light in the fiber can still be maintained and be guided by the fiber, “the hole" and the
following relationship is obtained:

NA=,/n? —n3 ~n;+/2A ®)

The fibers Have a A larger number of aperture (NA) are also larger and have the advantage that the
optical connection is easily established. The beam path is only an approximation of what happens is that

light waves. For example, while the light at the end of each fiber with a smaller angle of n1\/2A Into the

air. Still passes through the fiber, mathematical analysis shows that the light wave based on Maxwell's
relations with discrete angles or modes can pass through. (It can take as a way or path of the wave can be
seen moving inside the fiber) the total number of permitted modes guided in a fiber with a refractive index
step is:

N ~ A(2zn,alA) “)

A fiber core radius and Is the wavelength of light. Diameter for a fiber with a refractive index step
100 M, 21%A Andn 1 = 1.48, more than 2600 nm 1300 fashion can pass along.

Fibers are fibers that can pass through many modes of "multi-mode" are. One disadvantage of multi-
mode fiber with a refractive index step is that despite all the modes with the same speed passing moves
together, but do not reach the other end of the fiber. The zigzag paths of light rays within the fiber are
different and therefore the distance traveled by each will be different. Hand into a pot when a light pulse
enters the fiber, the pulse is split into smaller pulses, each pulse of small to reach the end of the fiber, will be
different.

Steady Light:

Fiber optic lighting with very low loss and high speed to pass. The transfer characteristic, with small
size, low weight and freedom from noise and disturbance caused to the optical fiber, an attractive
environment to be transferred. Optical loss is a loss and weakness. Because the optical loss in a fiber
depends on the wavelength.

Frequency and Medium:

Depending on the frequency that should be carrying a set of environments there transfusion. Apart from
the primary transmission lines, telephone poles were on the wire and to transmit the voice frequency
telegraph and telephone (with standard today is the low-frequency) is used. Cable, twisted-pair copper wire
lines were rapidly replaced by digital signals and even today, E1(MHz 048/2), including electric power is
significant, carry away.

The frequency of losses in a twisted-pair cannot be so great that such a signal is sent to the customary
distance in telecommunications, the coaxial cable (coax) were raised. Although the price of coaxial cables
with twisted pair wire, coaxial cable, but much can be up to several hundred MHz frequency with acceptable
mortality and also to protect the signal from the impact of external factors. At frequencies above several
hundred MHz, coaxial cable losses can be replaced and the wave of the metal board. Wave shortcuts are not

1814



Aust. J. Basic & Appl. Sci., 5(11): 1813-1816, 2011

flexible. To install them just for the short haul microwave tower as possible. The twisted pair and coaxial
cable telecommunications environment are the main members. At frequencies above the range of a twisted
pair wire, coaxial cable and the wave, optical fibers are used in frequency GHz 1 work. The frequency of
electromagnetic radiation that is transmitted through the copper, to form a light show. Optical energy and
electrical energy form of electromagnetic energy chain. Depending on the desired frequency, by a wide
range of energy sources, such as batteries, telegraph key and Morse code frequencies in the works to specific
logic circuits that work in the E1-frequency, oscillating electric instruments for coaxial cable and the
oscilloscope optical fiber is produced with the same basic principles of all these sources of electromagnetic
radiation they produce. Frequency waves is related to the wavelength of light is common in the frequency
instead of wavelength used.

Frequency and Wavelength:

Oscillating electric instruments that bell (alarm) clocks in the digital audio to provide sound and
vibration of optical instruments (lasers) at an outlet store (the Fund) call code on the package of public
goods, in particular the oscillation frequencies are time to sound the alarm until there is no current flow.
Since then the flow begins to rise to reach its maximum value, then decreases to zero, from zero to a
maximum amount of time it continues to be negative, then goes to zero and this process continues until the
alarm off. Consistent with the established flow from the oscillator to the audio transducer (speaker), an
electromagnetic field with wave-like waveform which is comes in electrical conductors.

Light Loss in Fiber:

More information to the digital transmission fiber and a light source by switching on and off quickly
and produce a pulse, they added. P; in the input fiber to the illumination light source pulse amplitude and
pulse width depends on the duration of the light source is turned on. In this section we will assume that the
fiber has a very large width of the wind, the pulse width on movement within the fiber will be low. Because
the output pulse amplitude is only part of the light is absorbed by the fiber or fiber to the outside or be
deflected back toward the light source is less than the input pulse amplitude. Loss optical fiber as the pulse
passes through a fiber is destroyed. Fiber loss can be attributed to the input pulse energy to obtain energy in
the pulse output. Pulse, the pulse energy level is below that in this case the pulse width is equal to the
product range. When the pulses are input to output, the parameter T can be removed. More commonly, the
loss (death) by taking 10 times the logarithm of the ratio of fiber output power to input power expressed
with words & is shown.

(dB) = —10Log P2 ®)

Since Pgor P i is less than the logarithm of a negative number is less than 10 put a minus sign before
the ¢ Be positive.

Recognizing the Limitations of Bandwidth:

The first is characterized by low optical losses optical fibers. In all-optical transmission systems require
that the total loss between the transmitter and receiver is less than a certain amount. Therefore, fiber loss,
connector and connector specification is the maximum transmission distance. The second power transfer
characteristic of a fiber optic signal transmission speed is very high during this interval, which means having
a higher bandwidth (or a smaller dispersion) is fiber. Thus, understanding the mechanisms that limit its
broadband and fiber they need. Bandwidth capacity of fiber to carry information relevant to a fiber and as
quickly as possible to the information limit. The best way to understand how changes in fiber properties
caused when a light pulse is traveling along a fiber. The bandwidth is best described as a numeric value
associated with the frequency response of fiber offers. We will check the bandwidth of both time and
frequency. First, he must check for a pulse in time to move into high-bandwidth fiber what happens. The
only change made to reduce the pulse amplitude is due to fiber loss. Because the fiber has a very high
bandwidth, pulse width of the output pulse is input. The realistic look of the pulses are passed through the
fibers that have limited bandwidth. This not only reduces the amplitude of the pulse width but also widen
over time (spray) is if the pulse is too large. These pulses can interfere with your pulse, there are two sides.
In the case of the failure of internal origin is the bit rate of failure would be great. The word "broadband™ is a
component of the frequency and inversely with its corresponding component in the time of dissolution is
proportional. Reduced bandwidth, increased pulse disintegration.
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Described the Frequency Bandwidth:

As explained above, the bandwidth based on a clear understanding of the time did not think the
bandwidth in the frequency domain is also possible. Bandwidth in the frequency of the signal intensity of a
light source that will be changing, are examined. The higher frequencies are transmitted. For example, the
voice transmission quality is higher than the one in the back of the handset, speaker, TV, stereo, quality or
performance when you live in a concert hall can well imagine. Even non-professionals to the different tone
of voice (as a musician) that are not sensitive to this difference in sound quality. Improve the quality of
frequency response with a "bandwidth” comes larger. Fiber properties are similar to the bandwidth or
frequency range. Measure the output amplitude of the input range of P , to P ; and the drop-down shows that
the frequency modulation (where T is the period), the signal loss is somewhat favorable. But with increasing
modulation frequency, Pq is the smaller and larger drops are calculated.Loss or weakening of the fibers in
the loss of zero (or almost zero) is the frequency modulation. Light fiber bandwidth (BW,y, to decrease the
frequency of the attenuation dB 3 is to be defined. OF192 portable measurement device for measuring the
bandwidth in the frequency domain method Tektronicse companies in telecommunications is the most
common uses.

Conclusion:

At least two types of optical fibers for the core and sheath materials are selected. Different combinations
of materials can be "core" and are used commercially in the form of fibers made of all plastic, glass, plastic
and glass combinations are available. Fibers are glass fibers, but the manufacturer of any transparent
material such as plastic or glass and plastics can be. Even though fiber is used in the air. Most fibers used in
telecommunications, which are made of silica glass. At frequencies above the range of a twisted pair wire,
coaxial cable and the wave, optical fibers are used in frequency GHz 1 work. The frequency of
electromagnetic radiation that is transmitted through the copper, to form a light show. Optical energy and
electrical energy form of electromagnetic energy chain. Fiber loss can be attributed to the input pulse energy
to obtain energy in the pulse output. Pulse, the pulse energy level is below that in this case the pulse width is
equal to the product range.
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