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AP Physics – Interference LP
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Double slit,  single light source

Fringes  -  Bright lines separated by dark lines.

Minima  -  waves out of phase

Maxima – waves in phase
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Reason for interference:  

Light travels different distance.
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In Phase -- Path difference = ( or 2 (  or 3 (,  &tc.

Out of phase  --  Path difference = half of a wavelength
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Clearly then, if the path difference is an integer multiple of the wavelength, we will get constructive interference.
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Thus:
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m  (  fringe number  

AP Physics Test.

central bright fringe      m = 0

The next set of fringes is the first-order maximum, then we have the second-order maximum, and so on.
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· A double slit setup has a slit spacing of 1.50 mm.   A screen is set up 3.50 m from the double slit.  Monochromatic light of wavelength 565 nm is incident on the slits.  Find the angle (  for first order bright fringe.
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Destructive Interference:    180( out of phase and we will get a minima.
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Finding Spacing Between Fringes:
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assume d  is much greater than (.

L much greater than  d
The angle ( is very small, 

sine ( =  tangent of (
So:
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solve for sin (
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We plug in this value path difference equation.
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Solve the thing for x:
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On the AP Physics Test the equation has a slightly different form:          
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Destructive interference:


[image: image15.wmf]35

222

m

mLLL

xormorm

ddd

lll

»


· Red light (( = 664 nm) is used in Young’s experiment with slits separated by a distance of 1.20 x 10-4 m.  The screen is located 2.75 m from the slits.  Find the distance y on the screen between the central bright fringe and the third order bright fringe.
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· A screen is separated from a double slit setup by a distance of 2.00 m.  The slit spacing is 0.025 mm.  Light passing through the slits has a second-order maximum that is 6.55 cm from the centerline.  Find (a)  the wavelength, (b) the distance between the adjacent fringes.

(a) m is 2
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(b) Distance between fringes: What we must do is find the distance between the second order fringe and the first order fringe.  This is the difference between the spacings of the fringes.
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Reflection & Phase: 

Thin Film Interference: 

[image: image51.wmf]O

Q

q

P

x

L

S

1

S

2

d

r

1

r

2

q

d sin  

q


Two waves recombine when you look into film and the rays enter your eyes.  

If path difference is half of wavelength  -- constructive

Total distance wave travels is  2 t   

This must equal half a wavelength.
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Also  
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So
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· Light with a wavelength of 555 nm is incident on a soap bubble.  What is the minimum thickness for thin film interference to take place for this wavelength of light?  The index of refraction for the bubble goop is 1.35.
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Destructive Interference on Thin Film: 

path difference is equal to single wavelength or integer multiple of wavelength.  
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For the case where m is 1, we get


[image: image33.wmf]22

f

f

n

tort

n

l

l

==






· Find minimum film thickness for destructive interference in reflected light if a thin film (n = 1.35) is illuminated by light that has wavelength of 585 nm.

The minimum thickness is 
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Thin Coatings: 

Thin coatings on glass lenses. 

oil slick

This makes everything opposite to what we saw for a thin film.  

If coating rests on surface with smaller index of refraction than coating – same as thin film

constructive interference:



[image: image36.wmf]22

f

f

n

tort

l

l

l

==




The minimum thickness for destructive interference is given by:
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· [image: image53.wmf]q
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Find the minimum film thickness for constructive interference in reflected light for a coating  (nf = 1.30 ) on glass (ng  = 1.60) is illuminated by light that has wavelength of 555 nm. 
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Non Reflective Coatings:


Non reflective coatings are used on camera lenses to get rid of unwanted glare and light highlights.  To get rid of the flares, we want destructive interference to take place.  This gives us the least amount of reflection.

Both rays undergo a 180( phase change.

Net change in phase from reflection is zero.

To get destructive interference:



[image: image40.wmf]22

22

f

f

n

tort

n

l

l

==


· A camera lens needs coating that will minimize reflection.  nf = 1.25.  Figure wavelength of light at 545 nm.  What thickness?
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