                                  Optical Spectroscopy II
Purposes:
Primary: To apply Schrödinger’s equation to a real world application of those bound region problems you find in physics texts. The size of quantum dots will be determined and the value of Planck’s constant calculated.
Secondary: In addition observe spectra other than atomic emission spectra which you may have seen in introductory physics and Physics 2300.
Preliminary: Besides this material there are 2 background handouts to be picked up in the lab room. Before doing the lab read Background Material Part I including the hazard warning about the material in the vials. Background Material Part II contains information needed for analysis. That can be read later.
Part I: Setup and Obtaining Data
1. Connect the RED TIDE spectrometer to the computer. Turn on computer and start the spectroscope software. See instructions about lab computer use to see which account to use. 

2. Remove the cover from the fiber optic probe and point at a light to see if the RED TIDE device is working. The display should show the spectrum of the light. To verify that the Red Tide spectrometer is working correctly, use it to obtain the wavelength of several lines in the mercury spectrum. Use the mouse to click on the spectrum peak. A box appears at the bottom of display giving wavelength.  Compare your values for mercury wavelengths with known values. 
3. Connect the UV LED, resistor and power supply. The short lead on the LED is negative. Connect a voltmeter so it reads voltage across LED only. Turn on power supply and slowly increase voltage. You should see a blue glow by the time the power supply meter shows 3v. Increase the voltage until the meter showing LED voltage reaches 3v. Use the probe to measure the peak wavelength of the LED light. 
4. The device holding the vials has holes in the bottom so you can shine the light from the LED up through the vials. Use rods and clamps to hold the device with the vials over the LED.  Shine the LED light through each vial in turn. Use rods and clamps to hold spectrometer probe tip next to side of the vials and measure peak wavelengths.
5. If it is a sunny day use the Red Tide spectrometer to obtain a spectrum of the Sun for use in Analysis. Place probe near window. Obtain value of peak wavelength.

6. When you have finished this part turn off the LED power supply.

Part I: Analysis

7. Do Part II before doing analysis of Part I.

8. Use your wavelengths and the formula in the handout to determine the size of the quantum dots. Compare your wavelengths and dot sizes with values provided.

9. Use your wavelengths and dot sizes provided to calculate value of Planck’s constant.
10. Plot a graph of your wavelength versus quantum dot size (R). As R increase what is the limiting value (formula & specific number) of the wavelength?

11. Use the data provided from Physics Teacher to determine the material in the vials.

12. You will need the peak wavelength of the Sun’s blackbody spectrum from above or if cloudy search the Internet for the spectrum of the Sun. Use the data provided from Physics Teacher to calculate R of a quantum dot that would provide this wavelength if ZnO is used. 
Part II  Spectra Other Than Atomic Emission Spectra
1. Continuous spectrum: Observe and print spectra for incandescent bulb. Obtain wavelength of peak and use this to estimate temperature of filament.

2. Observe and print spectrum of white CFL bulb. Compare CFL spectrum to incandescent bulb.
3. Observe and print out a Nitrogen band spectrum. This is a molecular spectrum which has additional energy levels compared to atomic spectra due to vibration and rotation.

4. Broad Band Absorption Spectra: The Sun’s spectrum (and that of other stars) is an example of an absorption spectrum with lines. For another type of absorption spectra observe and print spectrum of material provided. Which colors are missing from spectrum?
5. Absorption and reemissions at a different color (fluorescence). Use blue laser and olive oil. The laser beam starts out with one color and part way through the olive oil changes to another color. First shine the laser through a small amount of olive oil and get spectrum. What is the value of peak wavelength? Repeat using more olive oil so the second color appears. Obtain and print spectrum. What is the peak wavelength?
6. When finished close the spectrometer software. When finished for the day, turn off the computer. When finished with the experiment take the circuit apart and disconnect Red Tide Spectrometer from computer. 

