Spectroscopy Laboratory
In this activity, you will use a hand held spectroscope to investigate a number of known and unknown light sources. Based on the spectrum you observe, you will try to identify the types of elements present in different light sources.

Spectroscope
Today we will be using commercial spectroscopes that can be purchased for about $10. Spectroscopes can also be constructed cheaply using CD’s or DVD’s and PVC pipe. The spectroscopes are based on a diffraction grating, a series of thinly spaced slits that are about 1 micrometer apart. When light passes through each slit, it spreads out. The light spreading out from adjacent slits interferes and adds either constructively or destructively. The location where the light adds constructively will depend on the wavelength, therefore the diffraction grating is a dispersive element like a prism. The spectroscopes we will be using today have a scale in units of 100 nanometers, allowing us to quantitatively measure the wavelength of the colors of light observed. 
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White light observations

Looking through the view port of your spectrometer, point the slit directly at an uncovered light bulb. You should observe the spectrum on the left, directly above the scale. A dimmer image will also be visible on the right of the scale. This is caused by diffraction of light through the transparent scale and should be disregarded. 
1) Record in words what you observe.

2) Make a sketch of your observations. What colors do you see? Do you see equal amounts of all the colors?

Red









Violet

Known Sources
Several different lamps are set up around the room. Each contains a glowing gas of a single element (H, Hg, Ne, and Na). For each lamp make the following observations.
Hydrogen

1) Color when viewed with the naked eye?

2) Make a sketch of your observations. What colors do you see? What are their approximate wavelengths?
Red









Violet

3) Explain why you see the color listed in (1) when you look at the lamp without the spectroscope.

Mercury
1) Color when viewed with the naked eye?

2) Make a sketch of your observations. What colors do you see? What are their approximate wavelengths?
Red









Violet

3) Explain why you see the color listed in (1) when you look at the lamp without the spectroscope.

Neon
1) Color when viewed with the naked eye?

2) Make a sketch of your observations. What colors do you see? What are their approximate wavelengths?

Red









Violet

3) Explain why you see the color listed in (1) when you look at the lamp without the spectroscope.

Sodium
1) Color when viewed with the naked eye?

2) Make a sketch of your observations. What colors do you see? What are their approximate wavelengths?

Red









Violet

3) Explain why you see the color listed in (1) when you look at the lamp without the spectroscope.

Fluorescent Lights

Point your spectroscope at one of the overhead fluorescent lights in the hall. 

1) Record in words what you observe. Compare to the white light source.

2) Make a sketch of your observations. What colors do you see? What are their approximate wavelengths?

Red









Violet

3) Explain why the fluorescent lights look white to the naked eye.
4) Which element can you confirm is present in the fluorescent lights? Justify your answer.

Unknown Sources

Repeat your observations for other light sources in the building. Some examples of light sources to try are:

· White computer screen

· Exit sign

· Coke machine
Can you identify any of the elements in these sources?
Flame Test

An element can often be identified by observing the color of the light it gives off when heated in a Bunsen burner flame. In this experiment you will use the wire loops to scoop some of each of four unknown salts into the Bunsen burner flame, and try to identify the unknown elements (from the choices below). For each sample, make observations both with and without the spectroscope.
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Sample

Visible Color

Lines Observed


Element

1

2

3

4

The Sky
NEVER POINT YOUR SPECTROSCOPE DIRECTLY AT THE SUN. YOU MAY DAMAGE YOUR EYES.

Begin by closely reviewing the spectra of an incandescent lamp. Go outside and point your spectroscope at the empty blue sky. You may find it helpful to stand in the shade and point your spectroscope at the brightly illuminated side of a white building.
1) Carefully look at the spectra of the sun. You should observe several dark lines overlaid on the continuous thermal spectra. Sketch what you see. Covering part of your slit with some black tape may help you resolve these lines better. 
2) The table below has a list of some of the more prominent absorption (or Fraunhofer) lines. How are these dark lines related to the discrete emission lines we have been observing? What do they tell us about the sun?

 (nm)

759

686

656

589

527

486

431

slit where light enters





scale in 100’s of nanometers and image of 1st order constructive interference





diffraction grating and view port for spectrometer
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