Waves – Electromagnetic
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Electromagnetic waves  - form when an electrically charged particles (specifically electrons) vibrate. 

· When a charged particle like an electron vibrates, it causes the electric field surrounding it to vibrate as well. A vibrating electric field, in turn, creates a vibrating magnetic field The two types of vibrating fields combine to create an electromagnetic wave. 
· The electric and magnetic fields form a right angle helix configuration as the energy wave travels. This means there are two transverse waves traveling in two different planes.

· Stars are a constant source of all electromagnetic wave radiation.

· Electromagnetic waves are the foundation for almost all of our technology.
· All electromagnetic waves (hereby known as EM waves) are transverse waves.

· EM waves are not mechanical in that they do not require a medium (substance i.e. water, air, solid) in which to travel.  EM waves can travel through substances but don't need the substance to transfer the energy.  EM waves transfer their own energy.
· All EM waves travel at a constant speed of 300,000,000 m/sec or 3 x 10⁸ m/s in space which is the “speed of light”.  Unit for speed of light is c.   

· EM Waves include radio, micro, infrared, visible light, ultraviolet, x-ray, and gamma rays. 

· Radio waves have the longest wavelengths, lowest frequency, and lowest energy.

· Gammy rays have the shortest wavelengths, highest frequency, and highest energy.

· Wavelength decreases across the EM spectrum from radio to gamma rays.

· Frequency increases across the EM spectrum from radio to gamma rays.

· Energy increases across the EM spectrum from radio to gamma rays.
· Visible light – part of the EM spectrum that humans can detect.  We see the colors of the visible light spectrum that make up white light.  Issac Newton discovered that white light is made up of all colors using a prism.

· Colors of visible light are:  Red  Orange  Yellow  Green  Blue  Indigo  Violet

· Colors are arranged in order from longest wavelength, lowest frequency, and lowest energy to shortest wavelength, highest frequency, and highest energy.

· Colors of visible light fit into the EM spectrum between infrared and ultraviolet.  
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