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Emission Spectra:  Cosmic Bar Codes

Teacher Notes

Time Needed to Complete the Lab:  40 minutes

Target Grade Level:  7th-12th grade depending on the complexity of extension activities

Objectives:

· To explore the visual part of the electromagnetic spectrum using gas-filled tubes.
· To identify elements in stars based on their visible emission spectra.
· To examine the process of dispersion.
· To relate waves to their properties of wavelength, frequency, and energy.
Major Concepts:

· Visible light is a part of the electromagnetic spectrum.
· The spectrum produced by an illuminated gas is determined by the wavelengths of light emitted by the object.
· Emission spectrum can be used as an analytical tool to identify elements.
Preparation:

Set up several lab stations.  Ideally, each lab station should have a different gas tube to observe.  Insert the gas tubes gently into the power source for the students.  Avoid touching (skin contact) the glass tubes while inserting them.  Keep the power supply unit off until students are ready to view the illuminated gas.  Students can set up the optical bench, white screen, and diffraction grating by following the directions in the lab procedure.   Designate two gas tubes (previously observed) as unknowns for students to identify.  To prolong the life of the gas tubes, turn off the power supply when they are not being used.

Sample Data:

Name of gas:  Oxygen
Observed Color:  Blue
	Violet
	Blue
	Cyan
	Green
	Yellow
	Orange
	Red

	
	
	
	
	
	
	
	
	
	
	
	
	
	


380 nm
500 nm
600 nm
740 nm

Wavelength in nanometers

Additional References:

http://webmineral.com/help/FlameTest.shtml

http://chemistry.about.com/od/analyticalchemistry/a/flametest.htm

http://spiff.rit.edu/classes/phys240/lectures/elements/elements.html

http://imagine.gsfc.nasa.gov.docs/ask_astro/answers/961112a.html
Extension Activities:

· Build a spectroscope, and examine different sources of light outdoors and indoors.
· Combine this lab activity with flame tests to identify elements.  Compare flame tests with emission spectral analysis for identifying elements.
· Compare and contrast absorption, emission, and continuous spectrums.
· Study the Doppler Effect, and use this effect to describe the Red Shift of receding stars.
Vocabulary Definition:

Atom:  The smallest part of an element that retains all the properties of that element.

Element:  A pure chemical substance that is made of one type of atom with a distinctive atomic number.

Electromagnetic Spectrum:  A map of the different frequencies of radiant energy from the sun.

Visible light:  A part of the electromagnetic spectrum that is visible to the human eye. Wavelength:  The distance from one crest to crest or the distance from one trough to trough on a transverse (electromagnetic) wave.

Frequency:  The number of waves that pass a particular point per unit time.

Molecule:  The smallest part of a substance that retains all the properties (physical and chemical) of that substance.  A molecule is made up of more than one atom.

Emission Spectrum:  Specific frequencies of electromagnetic radiation that are emitted by atoms of an element or compound when excited.

Spectroscope:  An optical instrument that measures the properties of light over a specific portion of the electromagnetic spectrum.
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