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Electron Emission Spectra



Name
One convenient method of exciting the atoms of an element is to pass an electric current through a sample of an element in the vapor phase.  This is the principle behind the spectrum tubes you will use in the experiment.  A spectrum tube contains a small sample of an element in the gaseous phase.  An electric discharge through the tube will cause the vapor to glow brightly.  The glow is produced when excited electrons emit radiant energy as they return to their original levels.  
When visible radiant energy from a spectrum tube is passed through a diffraction grading, an emission spectrum is produced.  Each element has its own unique emission spectrum by which it can be identified.  Such a spectrum consists of a series of bright lines of definite wavelength.  Each wavelength can be mathematically related to a definite quantity of energy produced by the movement of an electron from one discrete energy level to another.  Thus, emission spectra are experimental proof that electrons exist at definite, distinctive energy levels in an atom.
In this experiment you will study the emission spectra of 5 elements: He, H, Ne, Hg, and Kr.  You will calculate the wavelengths (in Å) of some of the spectral lines of these elements.

I- Methods:
1. Lab partners will take turns viewing the emission spectra of all 5 elements that are ALREADY SET UP at each station.  You are not to, under any circumstance, displace the set-ups.

2. One partner will identify the spectral lines for each of the colors listed below for each element while looking through the diffraction grading while the other will mark off, with a pencil, the line on the 30cm ruler that corresponds to where the band appears.  You will be calling this marking X.

3. Y equals 20cm for all colors.  Make sure that this is true before you take your measurements.

4. Make all of your calculations for each color of each element for data table II using the equations that appear before it.

II- Data Table:

	Element
	Color of Line
	X (cm)
	Y (cm)

	
	
	
	

	Hydrogen
	Red
	
	20

	
	Aqua
	
	20

	
	Violet
	
	20

	
	
	
	

	Helium
	Violet
	
	20

	
	Yellow
	
	20

	
	Red
	
	20

	
	
	
	

	Krypton
	Orange
	
	20

	
	Yellow-Green
	
	20

	
	
	
	

	Mercury
	Green
	
	20

	
	Violet
	
	20

	
	Yellow
	
	20

	
	
	
	

	Neon
	Green
	
	20

	
	Red
	
	20

	
	Orange
	
	20


III- Analysis:

1- The calculations below must be completed for each element. As an example, show one calculation for H (red):
a) Find the distance (Z) from the diffraction grating to the image of the spectral line: 
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b)    Find the sine:  
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c)    Find the wavelength in cm:  ( (cm) = d x sin (       (where d = 1.9 x 10-4 cm)

d)    Find the wavelength in Å:     ((cm) x 108 Å /cm = ((Å)
Sample calculation for H (red):

	Element
	Color of Line
	Z
	sin (
	(cm)
	(Å)

	H
	Red
	
	
	
	

	
	Aqua
	
	
	
	

	
	Violet
	
	
	
	

	
	
	
	
	
	

	He
	Violet
	
	
	
	

	
	Yellow
	
	
	
	

	
	Red
	
	
	
	

	
	
	
	
	
	

	Kr
	Orange
	
	
	
	

	
	Yellow-Green
	
	
	
	

	
	
	
	
	
	

	Hg
	Green
	
	
	
	

	
	Violet
	
	
	
	

	
	Yellow
	
	
	
	

	
	
	
	
	
	

	Ne
	Green
	
	
	
	

	
	Red
	
	
	
	

	
	Orange
	
	
	
	


2- Compare your experimental results (find the % error) using the known wavelengths listed. 
Only show % error findings for these listed elements and colors.
Hydrogen:  

	red:   6563 Å
	aqua:   4861 Å
	violet:   4359 Å


Mercury:  

	green:  5460 Å


	violet:  4359 Å
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