
CH. 24 DIFFRACTION AND THIN-FILM 
AP Physics 1~2 



 Refraction proof 
 n = c/v = λ0/λnew   
 Dispersion? Of Light?  

 
 
 
 

 
Red vs. violet. Which is faster? 
How do rainbows happen? 
 Acoustic dispersion? 
 https://www.youtube.com/watch?v=OC7_zpyqCrU  

 

https://www.youtube.com/watch?v=OC7_zpyqCrU
https://www.youtube.com/watch?v=OC7_zpyqCrU


HUYGENS’S WAVE PRINCIPLE? 

 What is the difference between diffraction and refraction? 
 When is diffraction obvious? 
 Huygens’s Wave Principle? How does it explain diffraction? 

 



DIFFRACTION 
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DIFFRACTION 

 Point Source, one color  diffraction pattern 
 Light bulb, many point sources  overlapping pattern not clear 



SINGLE SLIT  85% of the energy is in the central 
bright band 

 The band is inversely proportional 
the slit width 

 For small angle approximation, the 
central bright fringe = 2x width of 
other bands 

 No diffraction along other length of 
slit because it’s too big 



FRESNEL IS DIFFICULT. WE USE FRAUNHOFER 

 



REVIEW 

 Sketch the rays, wave-fronts, squiggly 
 

 3 cases 
 A) Picture 
 B) Equation for bright? Dark? 
 C) What affects? (color, size) 
 D) Example: 

 Double Slit 
 Single Slit 
 Multiple Slit  

 
 What kind of light? What if white light? (where’s red? violet) 
 Hair lab? Use green vs. use red? Thin vs. thick hair? 
 Radio waves. Do you want it to diffract? 
 Telescope and stars. Big or small aperture? 
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REVIEW: 3 EXAMPLES 

 
 

 When theta<150, sinθ≈θ≈tanθ  often seen formula 
 
 
 

 Can you use the small-angle approximation here? 
 

 Single and double-slit effect together 
 
 



SINGLE AND MULTIPLE SLIT EFFECT TOGETHER  

 



DIFFRACTION GRATING 

 Why higher? Why narrower? 



DIFFRACTION GRATING 

 



DIFFRACTION GRATING 

 
 
 
 
 
 
 
 
 
 

 See idea. Just do next question. 
 



 



X-RAY DIFFRACTION 
BRAGG ‘DIFFRACTION’ (REALLY INTERFERENCE FROM REFLECTIONS) 

 



X-RAY DIFFRACTION 
BRAGG ‘DIFFRACTION’ (REALLY INTERFERENCE FROM REFLECTIONS) 

 



X-RAY DIFFRACTION (BRAGG INTERFERENCE) 

 



CIRCULAR APERTURES AND RESOLVING POWER 

 



CIRCULAR APERTURES AND RESOLVING POWER 

 



CIRCULAR APERTURES AND RESOLVING POWER 

 



THIN FILM INTERFERENCE 

 



THIN FILM INTERFERENCE 

 
 

 
 
 
 
 

 Why red later? 



THIN FILM INTERFERENCE 

 



THIN FILM INTERFERENCE 

 



 



CLASSWORK 

 FRQ 2011B.3 (Single and Double slit) 
 

 Misconceptual 6, 8, 9, 10, 11, 15, 17, 18, 19 



MICHELSON INTERFEROMETER 

 
 
 
 
 

 https://www.youtube.com/watch?v=QgA6L2n476Y&feature
=related  

https://www.youtube.com/watch?v=QgA6L2n476Y&feature=related
https://www.youtube.com/watch?v=QgA6L2n476Y&feature=related


POLARIZATION 

 



POLARIZATION 

 
 
 
 
 
 

 Why’s the intensity like this? 



POLARIZATION: WATER, GLASS, SKY 
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 What is scattering? Why is the sky blue? 
 



BREWSTER’S ANGLE 

 
 
 
 
 
 

 Experimentally found (and theoretically from Maxwell’s 
Equations) 

Happens when reflected and refracted rays are 90 degrees 
apart   



LCD (LIQUID CRYSTAL DISPLAY) 

 https://www.youtube.com/watch?v=k7xGQKpQAWw  

https://www.youtube.com/watch?v=k7xGQKpQAWw


CH. 25 OPTICS APPLICATIONS 

 



 Cornea n = 1.376 
 Lens n = 1.386~1.406 
 Vitreous n = 1.336 
 Fovea 0.25 mm (packed with rods/cones at center of retina) 
 Most of the refraction by cornea.  
 Lens does fine adjustments 

 Far-sighted (presbyopia). Ciliary muscles weaken with time 
 Near-sighted (myopia). Eyeball is too long. 
 Astigmatism: cornea is not smooth 



 Do near-sighted people see better or worse underwater? 
 Why goggles when seeing underwater? 



MAGNIFYING GLASS 

 



TELESCOPE 

 



TELESCOPE 

 



 



MICROSCOPE 
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