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Course: sph 4u1

Unit: light

Lesson 5: Diffraction experiment

Apparatus needed: lasers (He-Ne and/or semiconductor lasers – laser pointers), slit plates, metre sticks and tape measures

Diffraction Lab:
A full lab write up is required.

· Purpose: use diffraction to determine the wavelength of the laser light. 

· Procedure:  -- see explanation (in class)  [write out what you did!]
· Complete calculations

· Compare your results to the accepted values (see below). If your results are wrong, redo the lab or explain why they are wrong.

· How could you have made your lab more accurate? (or what did you do to make your lab as accurate as possible?)


Extensions (there is enough time to do these)
· Look at the single filament light bulb through a diffraction grating.
a) describe what you see. Explain why you see this.
b) look at it through red and blue filters. Describe/draw what you see. Explain why.
· Look at white light through coloured filters. Draw a sketch of red and blue diffraction fringes.

· Use diffraction to find the spacing in the lines of a CD / DVD. Compare to accepted values.
He-Ne lasers: ( = 633 nm 

“Red laser pointers come in 3 standard wavelengths (approximate): 670 nm, 650 nm, and 635 nm, which provide the following range in total darkness: 

    670 nm, Range = 1000 ft (300 m) 

    650 nm, Range = 2000 ft (600 m) 

    635 nm, Range = 4000 ft (1220 m)

For most purposes, 650 nm pointers are adequate. Weaker pointers, rated at 670 nm, are rarely sold today because the cost of manufacture is only slightly less than that of a 650nm pointer.”

< http://www.users.qwest.net/~dean2/whattono.html>

The FDA regulates laser pointers according to their power output, not by wavelength. 

    Pointers with power input of less than 1 mW are rated as Class II. These pointers require only a CAUTION label. 

    Pointers with power input of more than 1-5 mW are rated as Class IIIa. these poiters must have a WARNING label. 

The cost of manufacture of a 1 mW diode is nearly the same as a 5mW diode. As a result, almost all pointers are rated at just less than 5 mW INPUT (Class IIIa) in order to achieve maximum brightness while meeting FDA requirements. Class II pointers are used only for special electronic applications or to avoid the FDA requirements for a WARNING label. 

The laser light emitted from the laser diode comes from a somewhat rectangular junction in the diode. Consequently the light emitted must be collimated (focused at infinity) using a lens.  This collimated light will still have non-circular properties due to the junction shape.  This is why if you look at the spot from a laser pointer it is not perfectly round like most lasers.  The lens is not able to send all of the light through as a collimated laser beam. Some of the light is reflected off of the surface of the lens, some is absorbed, and some may miss the usefull area of the lens. Because of these losses, a laser pointer using a 5mW diode rarely exceeds 4mW of final optical output power.

<This lab is quick and easy. It takes less than a period and is straightforward. Make sure that you have done a sample calculation the day before. Even though it is prescriptive (cookie-cutter) It is still worthwhile because it gets students measuring and actually using the diffraction formula in real life.>
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HAND IN THE LAB AT THE END OF THE PERIOD OR TOMORROW.








