Spectroscopy and diffraction grating worksheet
· What do you know about waves?
1. What characterizes a wave? __________________________________________ _______________________________________________________________________________________________________________________________________________________________________________________________________________
2. Where do you see waves? ____________________________________________ _______________________________________________________________________________________________________________________________________________________________________________________________________________
3. What do you already know about how waves behave? ___________________ _______________________________________________________________________________________________________________________________________________________________________________________________________________
4. What happens when two waves travel towards each other? ______________ _______________________________________________________________________________________________________________________________________________________________________________________________________________
· Simulation
1. Can you see where there is constructive and destructive interference? ___ _______________________________________________________________________________________________________________________________________________________________________________________________________________
2. What happens if you change the width of the slit? _______________________ _______________________________________________________________________________________________________________________________________________________________________________________________________________
3. What happens if the spacing between slits changes? ___________________ _______________________________________________________________________________________________________________________________________________________________________________________________________________
4. If time permits: what does a graph look like where the amplitude of the waves is on the y-axis and the position is on the x-axis? Tip: use the instrument at the top right. ___________________________________________ _______________________________________________________________________________________________________________________________________________________________________________________________________________
· What happens if you vary the following?:
1. Width of the slit () ___________________________________________________ __________________________________________________________________________________________________________________________________________
2. Distance between slits () ____________________________________________ __________________________________________________________________________________________________________________________________________
3. Number of slits () ___________________________________________________ __________________________________________________________________________________________________________________________________________
4. Wavelength () ______________________________________________________ __________________________________________________________________________________________________________________________________________
· How can separating light by colour be useful for science and society? __________ _________________________________________________________________________________________________________________________________________________________________________________________________________________________________
· What can we use spectroscopy for? __________________________________________ _________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Glossary
· Diffraction grating / lattice: a series of narrow, parallel slits in a barrier at a regular distance.
· Wavelength: the distance between peaks of waves.
· Amplitude: how high the waves are.
· Frequency: how many peaks of a wave pass in a unit of time (e.g. 1 second).
· Superposition of waves: that when two waves meet, the resulting wave is simply the two waves added together.
· Constructive / destructive interference: phenomenon in which two waves amplify / extinguish each other when they meet.
· Intensity of a wave: a measure of how large the amplitude of a wave is (not an exact definition, but good enough for this lesson).
· Interference pattern: the graph of intensity at each position (x, I diagram). This takes a certain form for which we have a formula.
· Spectroscopy: scientific technique that allows substances to be examined using their spectrum.
· Spectrum of a substance: all emission / absorption lines in a row.
