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Objective: 


To investigate the characteristic photon emissions of Hydrogen and to use this information to identify unknown elements. 

Theory: 


The Bohr model of the atom predicts the emission of photons as excited electrons move to lower energy levels. Each specific transition corresponds to the emission of a single photon of a specific energy.

Equipment: 


Various gaseous elements
Spectral Analyzer


Incandescent Light
Fluorescent Light

Setup and Procedure:


Although the following steps need not be performed in any particular order, you must complete the calibration step or you will be unable to analyze your data.

1) Use the spectral analyzer to examine the Hydrogen spectrum and record the colors, wavelengths and energies of the spectrum. Be as accurate as possible given the limitations of the equipment.

2) Examine the spectra of three other elements, recording the colors, energies and wavelengths.

3) Examine the spectrum of the fluorescent lights of the classroom and record your observations. Compare and contrast this to the spectra of the elements.

4) Examine the spectrum of the incandescent light and record your observations. Compare and contrast this to the spectra of the elements.

5) Using the resources available to you on the internet and library, identify the three unknown elements observed.
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Analysis:


Either by hand or using Excel or a similar program prepare a graph of the hydrogen spectrum used to calibrate your device, plotting 1/energy as a function of wavelength. Calculate the slope of the best-fit line in units of 1/(eV)(nm). 


Using your calculated slope, compare this result to the value of 1/hc. Calculate the percent difference between these two results.


Use the standard accepted values for the wavelengths emitted by He and use your experimental relationship to produce a table of the expected energies. The values in bold correspond to the brightest (most intense) spectral lines. Values in italics are very faint.. Since the values of h and c are constants any error between the two values may instead be attributed to an error in the measurement of the wavelength. 

	Energy (eV)
	Wavelength (nm)
	Calculated Energy
	Apparent Wavelength
	% Error

	2.83
	438.8
	
	
	

	2.79
	443.8
	
	
	

	2.77
	447.2
	
	
	

	2.63
	471.3
	
	
	

	2.52
	492.2
	
	
	

	2.47
	501.6
	
	
	

	2.46
	504.8
	
	
	

	2.11
	587.6
	
	
	

	1.86
	667.8
	
	
	


Show a sample of each calculation, with units.


Comments on the observation of Fluorescent Spectra


Comments on the observation of Incandescent Spectra


Using the information obtained from the calibration curve and the comparison of the Helium spectra, identify the unknown elements. 


1)


2)


3)

Conclusion: 
Briefly discuss the physics involved in the experiment, summarize the data, address potential sources of error and methods to reduce or eliminate them, and state whether or not the experimental results validate the theory. 

