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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







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:




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 +.
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(a) Nearsighted eye
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Aberrations

Spherical aberration

Chromatic aberration



traviolet shortwave

gamma X-rays rays ‘ infrared radar TV AM
rays rays
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The electromagnetic spectrum
from "The Joy of Visual Perception: A Web Book"
http:/fwww.yorku.caleye/
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211994 Encyclopaedia Britannica, Ino.



A. Ocellus

Types of eyes in the animal kingdom

B. Pinhole Eye C. Compound Eye

Lens
Crystalline Cone

Rnabdame

D. Lens and Retina (Vertabrate)

Ractus
Tendan

Ciliary
Muscle

Canal of
Schlemim

Anterior

Vitreous
Humar




Aeschna dragonfly
28.000 facets

| | The Compound Eye
cormeal lens—« of a Mosquito

|
crystalline conér one ommatidium
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Fig. 2.9. Resolution of the eyes of various animals measured
physiologically and deduced from anatomical criteria compared
to body height: (1} man; (2) peregrine falcon; (3) hen; (4] cat;
(5] pigeon; (6) chathnch; (7) rat; (8) bat {AMyotis);

(9] frog; (10) lizard; {11) minnow; (12) dragonfly (Aeschna);
(13) bee (Apis); (14) Chlerophanus; (13) houselly [ Musea);

(16) hover fly {Syrrita), frontal region FO; (17) jumping spider
( Methaphidippus ), anteromedian eye AM, postero-lateral eye PL;
(18) fruit fly, Dresephila. (From Kirschield 1976.)
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	Thin lenses and optical instruments

