Thin Lens Equation and Magnification

Just as we say for aspherical mirror, there is a smple mathematical equation which relates
the object distance ( d, ), the image distance ( d ) and the focal length of thelens ( f). The

eguation is given by:
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The magnification of an object by alensis given by:

Image Height d,
Object Height d




Sign Conventions

Use these conventions with the thin lens equation: ( 1 1 1)
d, d f

+ f for converging lenses
- f for diverging lenses

+d_If the object is on the opposite side of the lens wrt the detector (your eye)
- d_if the object is on the same side as the detector (only occurs when you are using

two lenses when the image of the first lens becomes the object of the
second lens.)

+d. If the image is on the same side of the lens wrt the detector
- d. If the Image is on the opposite of the lens wrt the detector

+ m if the image is upright
- mif the image isinverted




Two or More Lens in Combination
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A Mathematical Description
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A Mathematical Description (2)

| 1isgiven bv: 1 1 1 1 1 1
mage 1 is given by: d, d, f, d_ T, d,
Image 2 is given by: L 1 1 1 11
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but: d, d, distance betweenlenses <o :

: : d, distancebetweenlenses d;

and also object 2 isimage 1.
After some algebra:
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Near and Far Points of the Eye
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Near Point: The shortest distance an object
may be from the retinaand still be able to be
focused. For very good eyes, thisis about 10
Inches.

Far Point: The largest distance an object
may be from the retinaand be in focus. For
perfect eyes, thisis nearly infinity.



Nearsighted
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Don't forget this distance



Refractive Power

1

Refractive Power (diopters) f (meters

The refractive power of a converging lensis positive

The refracting power of adiverging lensis negative



Farsighted
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Angular Haight

Question:  How do you can two different size objects appear the same size?

Answer: Thelarger object must be a greater distance from the eye than the smaller
one.

Position of eye




Angular Size
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Angular Magnification

Magnification in terms of anglesis given by:

M Angular size of object viewed through lens

Original angular size of object without Iens
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Microscope

The magnification of a microscope is given by:
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where: L = the distance between the two lenses
f_=the focal length of the eyepiece

f_=thefocal length of the objective
N = the near point of the microscope user



Telescope

The magnification of atelescopeis given by:
M — 2

where: f_=thefoca length of the objective lens
f_=the focal length of the eyepiece



Lens Aberrations

Spherical Aberration Chromatic aberration



