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Announcements

1. New schedule 

2.   Problem session this evening at 6 PM in Olin 101 ???

3.   Extra credit opportunity  -- need to find a meeting time for 
presentations by participants of one of these types:

• Present detailed solution to one of the exam questions 
plus another problem of your choosing  

• Present an explanation for a physical phenomenon 
(such as the optics of a telescope; etc…)

4. Today’s topics 

Single slit diffraction

Diffraction



4/6/2005 PHY 114 -- Lecture 26 2



4/6/2005 PHY 114 -- Lecture 26 3

Plane polarized 
electromagnetic wave
at an instant of time:
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Interference effects due to superposition of light waves:
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Young’s double slit  (idealization)
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Diffraction pattern from a plane wave incident on a double slit:
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Idealized intensity pattern at screen for double slit:
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Actual interference effects within a single  finite size slit

thin slit thicker slit
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Mathematical description of single slit diffraction
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Single slit intensity pattern:
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Effect of slit size on double slit pattern

a = d/4 a = d/20
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Diffraction pattern for multiple slits – diffraction grating
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Diffraction pattern for N slits – diffraction grating
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Intensity pattern for N slits 2
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Intensity pattern from multiple slit grating:
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thin multiple slits

fat single slit

fat double slits

thin double slits
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Peer instruction question

The above lines show the diffraction pattern of blue light from a 
given grating.   Where would you expect red light to be 
diffracted?

(A)Approximately midway between each blue line

(B) Separation between red lines is greater than that of blue lines

(C) Separation between red lines is smaller than that of blue lines
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Question from last time --

The above lines show the diffraction pattern of blue light from a 
given grating.   Where would you expect red light to be 
diffracted?

(A)Approximately midway between each blue line

(B) Separation between red lines is greater than that of blue lines

(C) Separation between red lines is smaller than that of blue lines

400∝ 700∝
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Diffraction by X-rays  (λ ≈ 0.1 nm)

NaCl a0 ≈ 0.56 nm

Bragg condition:

2d sin θ = mλ
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/2



4/6/2005 PHY 114 -- Lecture 26 20

Bragg condition:

2d sin θ = mλ

Example  λ= 0.154 Ao

If  θ = 37.95o for m=1, what 
is a0?
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d
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Note: strictly speaking, 
lattice constant = 2a0. 


