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Emission Spectra


Emission Spectra
In this experiment, you will use a Vernier SpectroVis Plus spectrophotometer to measure the light emitted by selected sources. These sources can be, but are not limited to, discharge tubes, LEDs, lamps, or luminescent or fluorescent liquid solutions.
The electrons of atoms and molecules exist in specific energy states. The energy emitted by the excitation of electrons is limited to differences between these states, thus specific energies of light are emitted. The color of a glowing LED, for example, is determined by the energy of the emitted light. The energy and wavelength of the light is described by the equation E = hc/λ, where λ is the wavelength, h is Planck's constant (6.63 × 10-34 J sec), and c is the speed of light (3.00 × 108 m/sec). If you are measuring the emission spectrum of a gas trapped in a discharge tube, only certain wavelengths of light are emitted by the gas and the “pattern” that is produced is unique for that substance.

OBJECTIVES
In this experiment, you will

· Practice measuring the emission spectrum of a source of light.

· Compare and contrast the spectra of various light sources. 
MATERIALS

	Vernier SpectroVis Plus
	light sources:

	SpectroVis Optical Fiber
	   LEDs 

	LabQuest or computer
LabQuest App or Logger Pro
	   gas discharge tubes

	
	   

	
	   


PROCEDURE


1.
Connect the SpectroVis Plus spectrophotometer to the USB port of LabQuest or a computer. Start the data-collection program, and then choose New from the File menu. 

2.
Connect a SpectroVis Optical Fiber to the cuvette holder of the SpectroVis Plus.


3.
In your data table, record the type of light source that you will be testing.

4.
To prepare the spectrophotometer for measuring light emissions: 
· In Logger Pro, open the Experiment menu and select Change Units ► Spectrometer: 1 ► Intensity.
· In LabQuest, from the Meter screen, tap Sensors and choose Change Units ► USB: Spectrometer ►Intensity.


5.
To set an appropriate sampling time for collecting emission data:

a. In Logger Pro, open the Experiment menu and choose SetUp Sensors ►Spectrometer:1. In the small dialog box that appears, change the Sample Time to 60 ms, change the Wavelength Smoothing to 0, and change the Samples to Average to 1.

In LabQuest, tap the Mode: Full Spectrum box on the Meter screen. On the Data Collection screen that will appear, change the Sample Time to 60 ms, change the Wavelength Smoothing to 0, and change the Samples to Average to 1.

6.
Measure the emission spectrum of a light source.
b. Aim the tip of the fiber optic cable at the light source.
c. Start data collection. An emission spectrum will be graphed.
d. Move the light source toward or away from the detector so that the peak emission is less than 1. If this doesn’t help, stop data collection, repeat Step 5, and increase or decrease the Sample Time.

When you achieve a satisfactory graph, stop data collection. Write down your observations of the emission spectrum in your data table.

7.
Store the run by tapping the File Cabinet icon in LabQuest, or by choosing Store Latest Run from the Experiment menu in Logger Pro.

8.
Repeat Step 6 with another light source, as directed by your instructor.
DATA TABLE

	Trial
	Light Source
	Peaks  or unique features of the spectrum

	1
	
	

	2
	
	

	3
	
	


DATA ANALYSIS


1.
Describe, in detail, the emission spectrum of each light source. Emphasize the features of each spectrum that distinguishes it from the other light sources that you tested.

2.
Identify the wavelengths of every peak in the graph of each light source.


3.
Speculate about how the emission spectrum below might have been produced.
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