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In this lab your group will determine the wavelengths of light in the atomic spectra of mercury.  This lab has two purposes.  One is that it will give you practice in preparing for your unknown spectral line.  The other is that it allows you to check the calibration of your unknown diffraction grating.

Procedure:

1. Place your light source at the 50.0 cm mark at the rear meter stick. The tube should be as close as possible to the rear meter stick. Set the diffraction grating at a convenient spot on the front meter stick. Record this distance.

2. Record the color of the spectral line you are viewing. To measure the distance from the source to the spectral line, a partner should move a pointer until the pointer is directly below the line. The distance from the 50.0 cm mark to the pointer should be recorded to at least the nearest 0.1 cm. 

3. Repeat for another spectral line of the element. (Third line is for whatever you want to do with it.)

4. Partner does two spectral lines with their diffracton grating.

DATA:

Separation of lines in your diffraction grating: 
 (“d” from work you did yesterday.)
	color of the line
	distance from source to spectral line (    )
	distance from grating to rear meter stick (    )

	
	
	

	
	
	

	
	
	


Processing the data:

1)  Fill in the following table: (vof light = c = 2.998 x 108 m/s)

	color
	SYMBOL 108 \f "Symbol" (nm)
	frequency (Hz)

	
	
	

	
	
	

	
	
	


(Show the complete setup for one row.)

The yellow line in mercury is 579.0nm, the green is 546.1nm, the blue 435.8nm, and the violet is 404.7nm.  Calculate the percent error of your two values.

If your percent error is less than 2%, your technique is good and your calibration is done well.  If it is more than 5% something is wrong with your work.  You can use one of these known colors of mercury to check your calibration.  If the calibration is good, then something is wrong with your data or calculations.  

When you know what you are doing, come and ask for an unknown spectral line.  Take it to a station and determine its wavelength in nanometers.  On the back of this sheet, turn in the following with your lab.  1) Number of your diffraction grating.  2) Well labeled data and the calculations needed to determine the separation of the grating lines in cm.

3) Calculation and answer for the lines/cm in your grating.  4) Number of unknown and color.  5) Well labeled data and calculations needed to determine the wavelength of your unknown spectral line in nanometers.
