ELECTROMAGNETIC WAVES 
The electromagnetic wave is a continuous wave of intersecting electrostatic and magnetic lines of force traveling at the speed of light. The electromagnetic wave is one of the four fundamental forces described in the standard model.  The entire electromagnetic wave’s spectrum starts with radio waves at the lower frequencies and is named gamma and cosmic waves at the upper.  The very tiny portion of this spectrum that is visible to the human eye is the red thru violet light that we are able to see. 

The two components making up an electromagnetic wave are the:

Electric field

Magnetic field

The two fields are always perpendicular to each other and both are perpendicular to the direction of propagation.

An Electromagnetic wave has 7 fundamental qualities:

Speed

Direction

Polarization

Intensity

Wavelength

Frequency

Phase

Speed:

In a vacuum, electromagnetic waves travel at a constant speed (the speed of light), usually represented by the letter c.  The speed changes slightly due to the medium the wave is traveling through.  In the Troposphere the speed is a tiny bit slower.  This effect of velocity due to the atmosphere also varies due to frequency, thus the speed of a radio wave in the atmosphere varies by the frequency of the wave. This change in speed is so tiny for most practical purposes we are able to use the rounded number of 300x106 meters per second.

Direction:

This is the direction in which the electromagnetic wave travels (the direction of propagation).  It is always perpendicular to the directions of both the magnetic and electric fields.  When an electromagnetic wave strikes a reflecting object (like a dish antenna or a mirror) the direction is reversed.

Polarization:

This is the term used to express the orientation of the wave’s magnetic and electric fields.  Normally it is described in the direction of the electric field.  When the electric field is vertical the wave vertically polarized and when the electric field is horizontal the wave is horizontally polarized.  If the wave’s E and H fields are rotating, the wave is said to be circular polarized. If the wave rotates counter clockwise it is called left hand polarization, and it is right hand polarized if it rotates in a clockwise direction. 

Intensity:

This is the term used for how much energy is propagated along the wave. The intensity is a function of the strength of the E and H fields in the wave.  

Wavelength:

If we could freeze a linear polarized wave and view its two fields from a distance, we would observe two things.  First the strength of the field varies cyclically in the direction of the wave’s travel and second, as each time the intensity goes through zero, the direction of both fields reverse.  If the wave is continuous, the shape is the same as sinusoidal plot. This is why radio waves are referred to as sine waves. The wavelength is the distance between successive peaks on the sine wave. 

Frequency:

Frequency is the number of wave peaks that pass a point in space in a given second.  The frequency is represented by the symbol f and is expressed in hertz.  One hertz equals one cycle per second. Another measure of frequency is the period of a wave.  It is the length of time it takes for the wave to complete one cycle.  Period is obtained by dividing one second by the number of cycles per second (frequency). For example: if the frequency is 1Mhz (one million cycles per second), the period will be one-millionth of a second (1 microsecond).  

Phase:

This is the relationship of the lead or lag of an electromagnetic wave with respect to a reference frequency of the same wavelength.  Phase is usually defined as the point of time, which the amplitude of a signal goes through zero in the positive direction.  Thus, the signal’s phase is the amount that the zero crossings lag or lead the corresponding point in the reference signal.  The phase is expressed in degrees (360 deg is one complete cycle). If for instance, a wave is lagging a quarter of a wavelength behind the reference, its phase is 360 deg x 1/4 = 90 deg.


















































































