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Worksheet – Spectroscopy

Hazards:

· The power supply used to run the lights is HIGH VOLTAGE.  You should not need to change any tubes, but if you do please call the instructor over for assistance, and turn off and unplug the power supply before removing or inserting a discharge tube.  

· The discharge tubes can become very hot during use, and are fragile.  To extend their life, please keep them on for as short a time as possible (15 sec suggested), and allow them to cool for a couple minutes between uses.  You should not need to remove any bulbs from the power supply, but if you do please call the instructor over to assist you, and use a towel or gloves to handle the bulbs.  
Goals:  Understand the methods used by astronomers to identify the properties of things in space.  

	Objective
	Outcome

	Understand that density affects the light from a source
	Identify blackbody vs. emission spectra

	Understand that chemical composition affects the light from a source
	Identify different emission spectra

	Understand color / wavelength relationship for visible light
	Determine wavelengths and colors of emission spectra


Materials:

· Diffraction grating or grating tube

· Spectrometer 
· Incandescent light source
· VariAC
· Fluorescent light source

· Multiple discharge tubes with power supplies
· Colored pencils
Procedure:

1) Use your diffraction grating to examine the light coming from the overhead fluorescent lights in the lab room.  Note what you see, and sketch it in your table with colored pencils.  
2) You should have an incandescent bulb attached to a variac (variable AC); the instructor will tell you what range of voltages are safe to use.  At a low voltage setting, examine the incandescent bulb with your diffraction grating.  Note what you see, and sketch it in your table with colored pencils.  
3) Adjust the variac to a higher voltage, and repeat your observation and sketch.  
4) Examine the first discharge tube with your diffraction grating.  Note what you see, and sketch it in your table with colored pencils.  
5) Examine the same tube using a spectrometer.  To use it, point the end with a vertical slit at the tube, and place your eye at the end with a circular or square opening.  When you are looking through the proper end of the spectrometer, you will see a “ruler” with wavelengths superimposed on the different colors of the spectrum.  Use the spectrometer to record the wavelengths of the 4 brightest lines.  

6) Use the charts of the spectra of different gases (available in the classroom or online) to determine what type of gas is in the tube.  

7) Repeat for two more unknown gasses.   

8) Create a table like the one attached table with your observations, calculations, and answers to Question 2.  List lines from left to right as you see them through the spectrometer.  
Questions
1) Describe general characteristics of the spectra you see.  Were they all the same?  What was different between the five different sources?  

2) Which type of spectra (Kirchoff’s Laws) were each of the five light sources you looked at through the grating and spectrometer?  Put this in your table.  
3) Hydrogen (like most gasses) actually has many more lines than just the ones you saw.  What are two reasons you might have missed some?  

4) Explain your guesses for the different types of gases.  
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