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Spectroscopy Lab Data Sheet

1. Go to http://www.trschools.com/staff/g/cgirtain/weblabs/spectrolab.htm
2. Read the introduction (you may skip the three types of spectra). 

3. You will do Part 2 of the lab. First look at the emission, this is the color light that you would see with your naked eye. Next, look at the emission spectra, these are the bands of color that you will see if you look through a spectroscope. Fill in the table below.
	Element
	Visible Color
	Emissions Spectra
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In the experiment you will observe the color of light emitted by excited gases of elements in sealed glass tubes called "spectrum" tubes. Direct current, DC, high voltage electrons are used to excite the atoms in the spectrum tube. High voltage means 1000 to 2000 volts. This is more than 10 times normal household voltage which is 120 volts AC.
The excited atoms release the energy they gained. Some of this energy is in the form of heat and some is in the form of light. The billions of excited atoms release energy. Each excited atom releases a single pulse of light energy as it returns to the "ground" state or low energy state. There are so many pulses emitted the light appears to be continuous. 
The excited atoms do not all emit the same energy light because the amount of energy that excited them may differ, but there are limitations on the colors they do emit. The kind of light depends on the size of the gaps between the "shells" or energy levels in the atom. The electrons are changing "n" values in the atom. Remember "n" can have only positive whole number values like 1, 2, 3, ... up to infinity. 
The kind of light energy that can be emitted by excited atoms is unique for an element. The pattern of "lines' or colors emitted can be used to identify an element. An powerful extension of this is the ability to measure amounts of an element by measuring the brightness of the emitted light. 
A spectroscope can separate the light produced by an emission tube. The color seen by the naked eye is a combination of a number of colors of light. These are separated by a prism or a diffraction grating which acts like a prism. The emission lines can be seen when you look through the spectroscope at the light source. You will be able to observe the "line" spectrum for the elements and record the spectral lines.
1. How does the visible color compare the wavelength of light seen in the emissions spectrum?
2. What color of light has the longest wavelength? 

3. What color of light has the highest frequency?

4. If energy is directly related to frequency. What color of light has the most energy? 

5. Why do you think that laser pointers are generally made of red light?
6. Look at the diagram below.  Based on the lines shown for various elements, what element (s) do you think the star is made out of?
7. How did you come to this conclusion?
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8. Why do heated gasses no emit the entire rainbow of light, only specific wavelengths? (See the explanation on page 1).
