Name _________________________                 
Hour _______

Purpose:

Observe the visible line spectra produced by various elements.


Analyze the energy, wavelengths, and frequencies of spectrum lines.

Equipment:


Computer with Internet access 

Preparation:  Atomic Spectrum
1.  When an element produces light, the energy of light emitted depends on the electron configuration of that element.  A line spectrum is a graph showing the wavelengths of specific photons of light emitted for a particular element. The Atomic Spectrum program http://homework.uoregon.edu/run/elements/ reproduces the visible line spectra of each element.

2.  Click on the “Emission” setting.  The Atomic Spectrum program now shows the photons of light produced when energy is given off from the element.

3.  The wavelength of light produced at each part of the spectrum is given in Angstroms.  (Note:  Divide the number of Angstroms by 10 to find the wavelength in nanometers.) 

Procedures:  Atomic Spectrum
1.  Use the Atomic Spectrum program to view the line spectrum of hydrogen.  Use colored pencils to sketch the approximate line spectrum for hydrogen on Data Table A.  Use wider lines to indicate any colors of the spectrum that have greater intensity.

2.  Use the mouse to determine the wavelengths for each of the lines in the visible hydrogen spectrum.  Record these wavelengths in nanometers on Data Table A.

3.  Convert the wavelength to meters for each of the lines in the visible hydrogen spectrum.  Show your work for the red spectrum line below and record your answers on Data Table A.

4.  Calculate the frequency for each of the lines in the visible hydrogen spectrum.  Show your work for the red spectrum line below and record your answers on Data Table A.

5.  Calculate the energy possessed by one photon for each of the lines in the visible hydrogen spectrum.  Show your work for the red spectrum line below and record your answers on Data Table A.

Procedures:  Atomic Spectrum (cont)
6.  Use the Atomic Spectrum program to view the line spectrum of helium.  Use colored pencils to sketch the approximate line spectrum for helium on Data Table B.  Use wider lines to indicate any colors of the spectrum that have greater intensity.

7.  Repeat Step #6 for the spectra of neon, nitrogen, and xenon.  Sketch the approximate line spectrum for each element on Data Table B.

Summary:  Atomic Spectrum
1.  Observe the spectra of various elements on the Atomic Spectrum program.  Find two elements that have a spectrum that is almost continuous (many lines located very close together.)  Record these elements below.  Why do you think these elements produce complex spectra while elements like Hydrogen produce very simple spectra?

a._____________
b._____________
2.  Observe the spectrum of the element Astatine (At).  How many spectral lines are present?  Does this mean that no energy can be emitted from the element Astatine?  Explain your answer.

3.  Observe both the emission and absorption spectra for hydrogen.  How do the positions of the lines in the absorption spectrum compare with the positions of the lines in the emission spectrum?  How does an absorption line spectrum differ from an emission line spectrum?  Which spectrum would refer to energy given off by an atom? 

Absorption  vs.  Emission:
Absorption Different

Energy given off: 
Data Table A:  Hydrogen Spectrum

	
	
	Wavelength

(Nanometers)
	Wavelength

(Meters)
	Frequency
	Energy

	
	Red
	
	
	
	

	
	Light Blue
	
	
	
	

	
	Dark Blue
	
	
	
	

	
	Violet
	
	
	
	




700 nm



600 nm



500 nm



400 nm

Data Table B:  
Helium
(He)

           700 nm


         600 nm


           500 nm


          400 nm

Neon
(Ne)

           700 nm


         600 nm


           500 nm


          400 nm

Nitrogen
(N)

           700 nm


         600 nm


           500 nm


          400 nm

Xenon
(Xe)

           700 nm


         600 nm


           500 nm


          400 nm
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