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The “Thin” Lens 
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Lens Equation: 1/So + 1/Si  =  1/f 
Magnification: M  =  -Si / So 

• Aberration and distortions,  
• aperture and numerical 

aperture,  
• Resolution and 

magnification 
• Depth of focus 

A practical lens for cameras 
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Spherical Aberration 

• Focus difference due to spherical shape of the lens 
• Can be minimized by combining convex and concave 

lenses 
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Chromatic Aberration 

• Caused by index variation at different 
wavelengths 

• Can be corrected by combining concave 
and convex lenses 
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Lens Distortion 

• Shift, rotation, scale and trapezoidal 

Barrel distortion Pincushion Distortion 

http://upload.wikimedia.org/wikipedia/commons/6/63/Barrel_distortion.svg
http://upload.wikimedia.org/wikipedia/commons/5/5b/Pincushion_distortion.svg


ECE 695    Nanometer Scale Patterning and Processing 

Microscope 
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Aperture 

• A opening through which light is admitted 
• f stop number N: 

 
 
 
 
 

• Small aperture increases depth of focus 
and reduces spherical aberration. 
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Magnification and 
Resolution 

Digital zoom: gives no resolution 
enhancement 
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