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Thin lenses and optical
Instruments

SM, Phy 123, Spring 2013

References and photo sources:

D. Giancoli, Physics for Scientists and Engineers, 3" ed.,
2000, Prentice-Hall

(D. Denning and M. Kirk)




Double Planoconvex Convex
convex meniscus

(a) Converging lenses

(c) Ray 3 passes straight through the center of the
lens (assumed very thin).



Double Planoconcave Concave

concave meniscus
(b) Diverging lenses
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Power of lens measured in diopters

P=— where f is focal length in meters

Power is positive for converging lenses
and negative for diverging lenses



Magnification:




Real image: rays actually pass thru image

Virtual image: rays do not actually pass thru image

Sign convention is the tricky part, especially in multiple lens systems

Convention from Giancoli p. 841

» Focal length is + for converging lens and - for diverging lens

» Object distance is + if on the side of the lens from which the light is
coming (usual, unless in multi-lens system)

» Image distance is + if on the opposite side of the lens from where
the light is coming, if on same side, image distance is —

» Image distance is + for real images and — for virtual images

» Height of image is + if image is upright and — if image is inverted.
Height of object is always taken to be +.




cornea
iris

: /
- humor conjunctiva
A

=T rectys
W, tendon
- zonule fibers ¥

i

] ora serrata

|

(a) Nearsighted eye

optic axis—| r—visual axis
!

vitreous humaor

. retina
)v:"
sclera N

choroid
lamina cribosa

section of
human eye

(b) Farsighted eye



Aberrations

Spherical aberration

Chromatic aberration
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The electromagnetic spectrum
from "The Joy of Visual Perception: A Web Book"
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Physics 123 - Spring 2013 - Exam 1 grade distribution

mean=69, median=69
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