AP Physics  -  More Interference LP

Single Slit Diffraction

Each part of the slit acts as source of waves
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Each part of slit acts as wave source
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dispersion in a prism

Light from one part of slit interferes with light from another part of slit
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destructive interference
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· 575 nm light passes through a slit of width 0.250 mm.  An observing screen is set up 3.00 m away.  Find the position of the first dark fringe.  What is the width of the central maxima?
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Diffraction Grating: 

Large number of equally spaced parallel slits

Several hundreds or thousands of lines per centimeter

Acts like the double slit setup
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Condition for Maxima:
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d  (  spacing between slits

· Light from a distant star enters a telescope  and then passes through a diffraction grating onto a screen.  A first order red line appears on the screen at an angle of 25.93(.  The lines of the grating are separated by 1.50 x 10 –6 m.  What is the wavelength of the light?
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· 632.8 nm laser beam passes through a diffraction grating that has 6 000.0 lines per centimenter.   An observing screen is set up 3.00 m away.  Find separation of the maxima.  

Slit separation = inverse of slit density
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Better Because:

Get very sharp maxima

Get very wide dark areas

Can easily calculate wavelength of light if slit spacing and distance to screen known.

Newton’s Rings:
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ray 1 reflected from the plate

180( phase change

ray 2 reflected from bottom of lens

No phase change


Point O, is dark

Ray 1 has 180( phase change

Why sky is blue

Polarization of light

Dispersion

Index of refraction is  function of wavelength

Angle of refraction varies for different wavelengths

index of refraction decreases with increasing wavelength

red light (( = 600 nm) bends less than blue light (( = 470 nm).
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