Chapter 27 notes

· 27.1
· Linear superposition – resultant disturbance is the sum of the disturbance from the individual waves.

· Light being a way also obeys this principal

· Constructive interference – Crest to crest and trough to trough  Thus increasing the size of the wave.
· Destructive interference – Crest to trough.  If the waves were identical they would completely cancel each other out.

· Coherent sources – interference is continuing to occur at a point.  The sources are this.
· 27.2 Young’s Double-slit experiment
· Demonstrates the nature of light by showing that 2 overlapping light waves interfered with each other.  His experiment was particularly important because hew anted also to be able to determine the wavelength of the light waves.
· This proves that light has interference. 
· Looks like | | | | | | | | | | | 
well, not as many but close

· Sin theta = M * (wavelength / distance )
m = 1,2,3,4,5 …

· 27.3 Thin film interference
· Example would be gasoline floating on water
· The reflections by the refractions would interfere with each other making it ‘dark’ or bright.
· The wavelength that is important for thin-film interference is the wavelength within the film.  Not in a vacuum.  

· It’s the difference in the path lengths which would bring the waves out of sync.  To make interference.
· When light waves undergo reflection, similar phase changes occur as the following:
· When light travels though a material with a smaller refractive index toward a material with a larger refractive index, reflection at the boundary occurs along with a phase change that is equivalent to one-half of a wavelength
· When light travels from a larger toward a smaller refractive index, there is no phase change upon reflection at the boundary.

· Wavelength film = wavelength vacuum / n
· N = c/v = (c/f)/(v/f) = wavelength vacuum / wavelength film
· The colors you see also depend on the viewing angle.

· The air wedge.

· Shows constructive and destructive interference
· 27.4 The Michelson interferometer 

· measures the wavelength of light by using interference between 2 light waves.
· Uses reflections to setup interference
· 27.5 Diffraction
· Diffraction, resolving power, and the diffraction grating.
· Interference phenomena

· Diffraction – bending of light waves around obstacles or the edge of an opening.
· Huygens’ principle.
· Every point on a wave front acts as a source of tiny wavelets that move forward with the same speed as the wave; the wave front at a later instance is the surface that is tangent to the wavelets.]

· This affects all wave types, not only sound.
· You don’t see around corners (as you can hear) because the light wave diffraction isn’t as great.
· Wavelets can also interfere
· Sin theta = m * wavelength / w

· Example6 page 844

· 27.6 Resolving power
· Ability to distinguish between 2 closely spaced objects at different distances 
· The higher the power the more you can tell the difference.
· Sin theta = 1.22 * (wavelength / d)
· If they overlap its bad, else its good.
· Ray criterion – 2 point objects are just resolved when the 1st dark fringe in the diffraction pattern of one falls diffraction on the enter bright fringe on the diffraction pattern of the other


· 27.7 The diffraction grating
· When light passes through more than 2 slits its called that.
· Same formula.

· 27.8 CDs DVDs and use of interference
· the pits create destructive interference to make it easer.
· Example 10

· 27.9 X ray  diffraction 

· used to view atoms..




