Name_____________________Box #____
Date_______________per____

A.P. Physics B – Spectra Line Photos and Diffraction
Purpose: To make comparisons of the accepted wavelengths of light emitted by hydrogen with values obtained from Polaroid photos.

Procedure
1. Place the discharge tube on a table with a black background.

2. Set up the camera about 3 meters from tube. 
3. Make sure the camera is set for 75 speed.

4. Make sure the electric eye is covered so that the aperture of the camera will remain open.

5. Make sure a diffraction grating of known slit separation is taped to the front of the lens so that the pattern spread out horizontally.

6. Once you are ready, push down the bar with the #3 on it. Make sure the room is dark and hold open the shutter for approximately 45 seconds. Either hold down the button or use the shutter release.

7. After you have exposed the print for 45 seconds. Pull the white paper on the side of the camera. As you are pulling the paper out the print should eject from the camera.

8. Allow the print to sit for 1 minute.

9. After 1 minute, peel away the chemical paper from the print and check your exposure.

10. Measure and record the image distance inside the camera.

11. Measure and record the path difference on the film from the bright central to the 2nd Order for 2 different colors.

Discussion.

The ratio of the path difference on the film to the focal length is the same as the ratio of the path difference as seen from the grating to the distance the lens is from the tube. These ratios are part of similar triangles. 
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Slit spacing on diffraction grating - d = _______________


Color____________Path difference on film = y = ______________________

Color____________Path difference on film = y = ______________________

L=di = (Image distance inside of camera)___________________

Calculate the wavelength for EACH color below. SHOW ALL WORK! DO NOT use small angle approximation.
Emission lines from gases are often expressed in ANGSTROMS (
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Using the chart for the electromagnetic spectrum analysis at the back of the room, locate hydrogen and determine the ACTUAL wavelength values for RED and BLUE emission. DO NOT confuse the BLUE with the two VIOLET lines. Record these values and convert them to meters.

Actual wavelength for Red:

Actual wavelength for Blue:

Calculate a %error for each wavelength value
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