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Atomic Line Spectra 

Description:  We have a collection of discharge tubes of various sizes.  Most are small, but we have a few that are large enough that their atomic line spectra can be viewed through a hand held diffraction grading from the balcony of the large auditorium.  If desired, the view of any atomic spectra through a spectroscope can be projected onto a television screen.
Concept:  When the gas of an element is heated in a lamp and the resulting light is spread out with a diffraction grading, a line spectrum will be observed showing only certain colors of wavelengths related to the energy levels of the atom of the element.

Materials:  

· Large discharge lamps include the following elements and require the following equipment
· Hg (does not need a power supply; can be plugged into a wall power outlet)

· Ne (has its own power supply)

· H2 (has its own power supply in a safety box).

· 1.5 in. x 1.5 in. pieces of diffraction grading

· Optional (for projecting the spectroscope image)

· Small Television

· Digital Video Camera

· Spectroscope

· Camera Mount

Safety:  
Before using this demonstration, you must be given additional instructions from Matthew Nance on how to connect the discharge tubes and lamps to the power supplies.  If set-up incorrectly the equipment could be damaged or a body could be electrocuted or both. 

The large discharge lamps can become hot.  Do not light for more than a few minutes.   Let cool before touching.  The large hydrogen lamp emits UV light that can be damaging to the eyes.  Lecturer should wear glasses that shield UV when using this lamp.  

Procedure:


  At the beginning of class pass out pieces of grating to students.  Put boxes at front of class or by the exits and tell the students to return the grating after class.  If students want they may keep the gratings, but we would like them back if they think they will just throw them away.  


Explain how to use the grating and what to look for, then turn on one lamp at a time and let students look for the line spectra.  The camera setup is very useful in showing the students what to look for.  A combination of the two procedures will work well.
Clean-up:  
Direct students to return the grating to boxes at the front of the lecture hall or at the doors as they exit.

Notes: 
Before using this demonstration, you must be given additional instructions from Matthew Nance on how to connect the discharge tubes and lamps to the power supplies.

Students will have to learn to experiment with the grating to be able to view the line spectra.  Tell the students to hold the grating in front of the eye as close as the lenses of a pair of glasses would be to the eye (or against the lenses of a pair of glasses for students who are wearing glasses).  To get a horizontal line spectra the grating my have to be turned 90o, otherwise the spectra will be vertical and not as easy to see.  It is not difficult, but the students will need to be given some instruction.  

Done in C105 and S105 

Another Option: 


Small discharge tubes with power supply includes the following elements-


Oxygen

Argon


Hydrogen

Helium


Nitrogen

Krypton


Neon


Xenon


Mercury


Show a variety of discharge lamps in class.  Some gases give different colored light that can be viewed without a grating.  These lamps are too small and dim to be able to view the line spectra in even the smaller lecture halls.  But the colors are nice to see.

Also we have a spectroscope that students can look through after class.
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