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Ray Optics 
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5.2.2 Refraction at Spherical Surfaces 
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5.2.3 Thin Lens 
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Thin Lens 

1
so
+
1
si
= (nl −1)

1
R1
−
1
R2

"

#
$

%

&
'=
1
f



� 
A Spherical Lens 
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Focal Points 
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Positive lens f > 0 

Negative lens f < 0 
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Focal Plane 
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Finite Imagery 

Real image 

Imaginary image 
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Object and Image 
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Longitudinal Magnification 
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Front and Back Focal Lengths 

As d=0 
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Lens Combination: 
Profesional Camera Lens 
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5.3.1 Aperture Stop and Field Stop 

Field of view of the 
instrument 



� 
� Entrance Pupil of a system is the image of the 

aperture stop (A.S.) as seen from an axial point on 
the object through those elements preceding the 
stop. 

� Exit Pupil is the image of the A.S. as seen from an 
axial point on the image plane through the 
interposed lenses, if there are any. 

5.3.2 Entrance & Exit Pupils 



� 
Entrance & Exit Pupils 
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Entrance & Exit Pupils 



� 
Pupils & Stops for a 3-Lens System 
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Vignetting 



� 
Relative Aperature & f/# 
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f-Number 
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