Seeing the Light                


I.  PURPOSE.  The purpose of this lab is to investigate the emission of light by radiant objects, like the sun, heated elements, and elements in discharge tubes.  A comparison of the spectra emitted by these sources will give insight as to the nature of atomic structure.  This spectral evidence gave rise to our modern quantum mechanical model of the atom.

II.   EQUIPMENT.

diffraction film



nichrome wires

source of sunlight
          


samples of lithium, sodium, copper, and  

incandescent light source


    strontium salts

fluorescent light source                                   Bunsen burner

candle
                                                            calibrated spectroscope


discharge tube with hydrogen and helium  
III.  PROCEDURE.
1.  Look at the sunlight with your diffraction film.  Focus your eyes on one spectrum and draw this on the data sheet.  Use colored pencils to put color where it belongs.

2.  Look at an incandescent lamp.  Again, draw the spectrum with colored pencils on the data sheet.

3.  Look at a candle.  Again, draw the spectrum.

3.  Look at a fluorescent lamp.  Draw what you see.  After you do this, obtain a better spectroscope and find the lines located at specific wavelengths.  This is the line spectrum of the gas that is in fluorescent lights.  Draw this below. 

4.  Look at the discharge tube containing hydrogen.  Draw the spectrum that you see on the data sheet.  Do the same for the helium discharge tube.

5.  Perform a flame test (your teacher may do this for you) on each of the four salts.  Do this by putting a small amount of each salt on the wire that is in each one.  Touch the salt to the flame of the burner.  The flame will be orange, but the salts should produce an additional characteristic color. Repeat for each salt and record the color that you can see on the data sheet.  Be sure to use a different wire for each salt.  Clean each wire in the beaker of acid and set aside for the next group.
DATA SHEET

1.  Spectrum from sunlight

                                                            Purple

2.  Spectrum from incandescent lamp 
                                                             Purple
3.  Spectrum from candle 
Purple                      

3(a) Spectrum from fluorescent lamp  

                                                            Purple
3 (b)  Line spectrum from fluorescent lamp  (if left white it means that no color was present)
                                                          Purple
4(a)  Spectrum from hydrogen

                                                             Purple
4(b)  Spectrum from helium


                                                            Purple
5(a)   Teacher demo
	SALT
	COLOR

	Sodium chloride


	

	Copper chloride


	

	Strontium chloride


	

	LITHIUM CHLORIDE


	





ANALYSIS AND CONCLUSIONS
1.  Explain how the diffraction film  (or a prism) produces colors.

2.  What kind of spectrum does the sunlight emit  (continuous or line)?                                     What wavelengths of visible light are found in this kind of spectrum?

3.  What kind of spectrum does an element emit (continuous or line)?                               Are all wavelengths of visible light represented in this kind of spectrum?      

4.  Look at the picture of the atomic hydrogen spectrum on the overhead.  How close was yours to this one?

5.  Which has the larger wavelength, a photon of red or violet light?                 Which of these two has the highest frequency?

6.  What relationship (equation) did Planck find relating energy and frequency of a wave?

7.  Which of the two colors in the above equation has the greater energy?

8.  The line spectrum and the flame test are unique (different) for each element.  Why?

9.  Look at the line spectrum that you sketched from the fluorescent lamp.  Use the Emission Spectra sheet included in this lab to identify the element which is found in fluorescent lights.  What is it? 

10. Now that you know about the gas found in fluorescent tubes, why is there so much concern about proper disposal of these bulbs?

11. How do scientists use spectroscopy?

12.  Helium was discovered by spectroscopy studies of the sun.  Why do you think that it was so hard to detect helium on earth before this method came along?  (This is a thought question, just make a guess.  What do you know about helium?)
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