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Announcements

1. Reminder – problem solving session Tuesday, Apr. 1, 
2003 at 6 PM in Olin 107.

2. There will be an online quiz for Wednesday.

3. Topics for today:

• Images formed with lenses – summary and corrections

• Interference phenomena
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Lens makers’ equation can be proven using
•Snell’s law:   n1 sin θ1 = n2 sin θ2
•small angle approximation: sin θ1 ≈ tan θ1 ≈ θ1
•thin lens approximation: thickness << f,p,q

Lens equation:

Lens makers’ equation:
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Example:

Forming a real image using a converging lens

p q

f Example:

f = 2 cm, p = 5 cm

q = 3.33 cm

(real image)

This could represent, for example the lens system of a camera.
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Microscope lenses
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Example:

p1 = 3cm  fob = 2 cm   
p2 = 0.9cm fey= 1 cm

M =20 
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Peer instruction question –

How can you photograph a microscope image?

(A)Simply place a camera where the eye would go.

(B) It is not possible to photograph a microscope image.

(C) You would need to modify the setup.
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Wave phenomena associated with light

Plane polarized 
electromagnetic wave
at an instant of time:
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Top view of  plane EM wave
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Production of a spherical wave from a plane wave using a slit
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Interference of spherical waves in phase:
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Mathematical analysis of bright fringes:
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Intensity pattern at screen for double slit:
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Diffraction pattern for multiple slits – diffraction grating
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Intensity pattern for N slits 2
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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


