					         Lab #22


Introduction: This lab will measure the wavelength and frequency of each color of light emitted from a light source. Lines observed are due to the constructive interference or reinforcement of the light waves. 


Objective: To determine the wavelength and frequency of each color of light emitted from a white light source using the equation (lambda) = dLx and v = f(lambda).


Procedure: A diffraction grater is used to display the different colors emitted from a white light source. It is set to a certain distance away from it(L), (for me, 40 cm). Another ruler is used facing perpendicular to determine the distance (x) from source to the first-order lines. It is done for each visible color: violet, indigo, blue, green, yellow, orange, and red. d equals 1.8 x 10-4. From that the wavelength can be determined from each color. Then the frequency with v equaling 3.0 x 108 can be determined.


Data/Graph:


       Color of Line      Distance from source to     Distance from source 


 			       first-order lines(x)(cm)         to grating(L)(cm)


             violet                          2.4cm                                  40cm


              blue                          3.35cm                                 40cm


             green                        3.85cm                                  40cm


            yellow                          4.4cm                                  40cm


            orange                         4.7cm                                  40cm


               red		         5.05cm			      40cm





	       d               L                 x               wavelength     % error


violet:  1.8 x 10-4     40cm         2.4cm          1.08 x 10-7m        73%


blue:    1.8 x 10-4     40cm        3.35cm         1.51 x 10-7m        64%


green:  1.8 x 10-4	  40cm         3.85cm         1.73 x 10-7m        64%


yellow: 1.8 x 10-4	  40cm          4.4cm          1.98 x 10-7m        65%


orange:1.8 x 10-4    40cm          4.7cm          2.12 x 10-7m       64%


red:      1.8 x 10-4       40cm        5.05cm          2.27 x 10-7m       65%





Questions and Answers:


1. The speed of light in a vacuum is 3.0 x 108 m/s. Use the equation v = f(lambda) and your calculated values for the wavelengths of light in Table 36-1 to calculate the frequencies of the light waves.


		 violet: 2.78 x 1015hz


                        blue: 1.99 x 1015hz


                   green: 1.73 x 1015hz


	        yellow: 1.52 x 1015hz


	       orange: 1.42 x 1015hz


	             red: 1.32 x 1015hz


2. Which colors have the longest wavelengths? Which colors have the shortest wavelength?


Red has the longest wavelength. Violet has the shortest wavelength.


3. If the energy content of the light increases with its frequency, which of the colors of light in Table 36-1 have the highest energy content?


Violet has the highest energy content since it has the highest frequency.


4. Your spectrum contained several different wavelengths of light. This means that several different wavelengths fell on the grating at the same time and each produced its own interference pattern just as if the other wavelengths were not present. What basic rule of wave behavior permits the different waves to do this without changing the other pattern?


Each color has different nodal and antinodal lines. There are infinity numbers of them. They cannot be distinguished between each of them. The nodal lines creates the colors while the antinodal lines create the dark colors which means that the light waves cancel each other out.


