
Lab 10
The Power of Light: Understanding Spectroscopy

Names:

10.5 Observing Blackbody Sources with the Spectrograph
3. Do you see light at all different wavelengths/colors or only a few discrete wavelengths? (2pts)

4. Of all the colors which you see in the spectrograph, which color appears the brightest? (3pts)

5. Do you see light at all different wavelengths/colors or only a few discrete wavelengths? (3pts)

6. Describe the changes between the two light bulb observations. What happened to the spectrum
as the brightness and temperature of the light bulb increased? Specifically, what happened to the
relative amount of light at different wavelengths (5pts)

7. Betelgeuse is a Red Giant star found in the constellation Orion. Sirius, the brightest star in
the sky, is much hotter and brighter than Betelgeuse. Describe how you might expect the colors of
these two stars to differ. (4pts)



10.6 Quantitative Behavior of Blackbody Radiation
1. Set the temperature to 6000 degrees. Note the wavelength, and the color of the spectrum at the
peak of the blackbody curve?

2. Now set the temperature to 3000 degrees. How do the spectra differ? Consider both the relative
amount of light at different wavelengths as well as the overall Brightness. Now set the temperature
to 12,000 K How do the spectra differ? (5pts)

3. Fill in the following table of peak wavelength (in nanometers) for the following temperatures. (5
pts)

Table 1: 5 points
Temperature Peak Wavelength

3000
6000
12000
24000

4. Can you see a pattern from your table? Given the mathematical expression:

Temp =
C

Wavelength
(1)

Solve for the constant C (don’t forget units). (3 points)

5. Where do you think the peak wavelength would be for objects on Earth, at a temperature of 300
degrees K? (2 pts)



10.7 Spectral Lines Experiment
On the attached graphs, make a drawing of the lines you see. Label each Element. (12 pts)

10.7.3 The Unknown Element. Write down the wavelengths of the spectral lines that you can see
in the table below, and note their color:

Table 2: Unknown Emission Line Source
Observed Wavelength (nm) Color of line

Which element is the unknown element? ( 5 pts)

10.8 Questions

1. Describe in detail why the emission or absorption from a particular electron would produce
lines only at specific wavelengths rather than at all wavelengths like a blackbody. (Use the
Bohr model to help you answer this question.) (5 pts)



2. What causes a spectrum to have more lines than another spectrum (for example, Helium has
more lines than Hydrogen)? (4 pts)

3. Referring to Fig. 10.3, does the electron transition in the atom labeled “A” cause the emission
of light, or require the absorption of light? (2 pts)

4. Referring to Fig. 10.3, does the electron transition in the atom labeled “B” cause the emission
of light, or require the absorption of light? (2 pts)

5. Comparing the atom labeled “C” to the atom labeled “D”, which transition (that occurring in
C, or D) releases the largest amount of energy? (3 pts)


