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Lecture 1


The Eye: I. Optics of Vision
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Functional anatomy of the eyeball

1- Conjunctiva
- covers exposed part of eye
« protection and lubrication-thin film of tear.

2-Sclera

- tough white tissue that covers all of eyeball except the cornea
* Supports eyeball

- provides attachment for muscles

3-Iris
- regulate amount of light entering eye through Black hole in iris/where light enters
- formed by 2 type of muscles:

» Constrictor pupillae /iris sphincter muscle/pupillary constrictor muscle) » constriction
_ | of pupil. i
— | * Dilator pupillae/pupillary dilator muscle — dilatation of pupil.
* Iris separates space between cornea and lens into anterior & posterior
chambers-communicate with each other through pupil

4- Lens

* Biconvex and elastic

« Avascular (nutrition mainly from the aqueous humor)

- refracts light rays & helps to focus image of objects on retina.

» supported by the suspensory ligaments

- Suspensory ligaments from the lens are attached to ciliary body.

5- Retina

|| * Contains light-receptive cells (rods and cones)

» Converts light to electrical signals

6-Blind spot (Optic disk/Papilla)

* near the center of the posterior wall of eyeball

- formed by convergence of axons from ganglion cells, while forming the optic nerve.
* No rods/cones
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Functional anatomy of the eyeball


7-Macula lutea
* yellow spot

8- Fovea centralis

* depression in center of macula lutea.

* 0.5 mm in diameter

* Here, all the layers of retina are very thin.

* Fovea is the region of most acute vision because it contains only cones.

9-Optic nerve
transmits electrical impulses from retina to brain
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1-fibrous runic : includes sclera & cornea

2-vascular tunic (uveal tract) : includes choroid,ciliary body & iris
3-sensory tunic : the retina
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1-fibrous runic : includes sclera & cornea
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بالإضافة انه بصير Insertion لبعض العضلات في sclera 
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1-Constrictor pupillae /iris sphincter muscle/pupillary constrictor muscle ) constriction
of pupil.
2- Dilator pupillae/pupillary dilator muscle — dilatation of pupil.
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في fovea macula بتحوي على cons فقط 


sclera & conjunctiva daw! (ol 35 3o b ¢ dalisull el Olagudi (o LS Lo asy
.protection and lubrication-thin film of tear «aby

Optic nerve

o Conjunctiva
Cross-section of the eye
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abnormal

Normal
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Normal 


abnormal 


blind spot J 4$Lo3L retina 4 macula o>i: <)l 554 ophthalmoscope J! plascusl @
(séra rods or cones W8 552 Lo optic nerve (95 ganglion axon JSJ zsswall (e B3le N o
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10-Lids and Lashes

* protection of the eye

« cutoff the light during sleep

* distribute tears which wash and lubricate the eyes

11-Lacrimal gland

« washing and lubrication

« contains lysozyme that kills bacteria.

« Secretion of tears is controlled by the parasympathetic fibers of facial (VII cranial) nerve

12-Meibomian glands and some sebaceous glands
« secrete oil which coats the surface of eyes and keeps tears from evaporating
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Morphology
* Anterior pole = center of anterior curvature of eyeball
* Posterior pole = center of posterior curvature of eyeball
* Optic axis = Line joining anterior & posterior poles
« Visual axis = line joining a point in cornea, little medial to anterior pole & fovea centralis,
situated lateral to posterior pole
» Light rays pass through the visual axis of eyeball

|
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Morphology


Refraction of Light

* Refraction of light= bending of light as it passes from one transparent substance into
another.

» speed of light in air 300,000 km/sec.

* light speed decreases when it passes through a transparent substance.

* refractive index = speed of light in air/speed of light in substance.

* e.g. speed of light in substance = 200,000 km/sec,R.I. = 300,000/200,000 = 1.5.
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Rarer

Incident ray medium

i i~ Angle of Incidence

i\ Deser

Angle of ~\ medium
refraction

Refracted ray

Angle of Incidence and Angle of Refraction
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- A- interface is perpendiculara No refraction + | speed of lightin M2 + | wave length

- B-angulated interface ) refraction.

« the degree of refraction increases as the difference in R.l. increases and the degree of
angulation increases.

« eye have different R.1. and cause light rays to bend.

* These structures bend the light so that a clear image is produced (tears/ cornea/ lens)
* these light rays are eventually focused on the retina.

Refractive Principles of a Lens

concave lens diverges light rays.

&840 s concave J! « sl ooy Lags o ¢ eye lens is convex 43 e By 1S e
.diverges light rays
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concave lens diverges light rays.


convex lens focuses light rays

sl 2ol Wesu ¢ Lol (SI &iglaa S retina le 8350V

O spherical lens bends light to a focal point
O Convex cylindrical lens bends light rays to a focal line.

&l ccylindrical o spherical w 354!

Jle refraction of light Je= cylindrical

o Saall oS5 7y JUL e badé s>l plane
« focal line Islasy o=y 2o \¢!S focal point J!
e refraction of light Je=xs < spherical !
l9maciy @glS o wdgll yuaws plane so S|
focal point (o J! o da>9 dndsy
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convex lens focuses light rays


الصورة على retina بتكون مقلوبة لكن الدماغ بحولها  للوضع الطبيعي 


Combination of Two Cylindrical Lenses at Right Angles Equals a Spherical Lens

f= focal length

a=distance of the point source of light from the lens
b =distance of focus

E
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The Refractive Power of a Lens

* The more curved lens ) The more alens bends light rays ) the greater is its “refractive

Power”
- refractive power is measured in terms of diopters.
* The refractive power in diopters of a convex lens =1 m /focal length.

* T dopters— 1 refractive power

refractive power < sl dopters oty b JS ¢ (5%l p3d) ool o

Extra Questions

1-Which of the following best describes the “blind spot” of the eye?
A) Located 5 degrees lateral to the central point of vision

B) The exit point of the optic nerve

C) Contains only rods and thus has monochromatic vision

D) Contains no blood vessels

E) The area where chromatic aberration of the lens is the greatest

2-A 10-year-old boy looks at ants through a magnifying glass. He finds that the
ants must be 10 centimeters from the convex lens to be in focus. Which value
best describes the refractive power of the lens (in diopters)?

A) 0.1

B)1.0

C)10

D) 100

E) 1000
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3-When parallel light rays pass through a concave lens, which of the following will
occur?

A) The rays converge toward each other

B) The rays diverge away from each other

C) The rays maintain a parallel relationship

D) The rays reflect back in the direction from where they came

E) The rays refract to one focal point

Answers: 1-B2-C 3-B
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