
 

Human Eye and Defects of Vision 

Every day you ‘see’ beautiful things around you. You don’t just ‘see’ 

things you observe them, analyze them and then you either keep 

staring or choose to ignore. What enables us to look at things around 

us? What makes human eye so wonderful and essential? Yet, if on one 

hand, our eyes enable us to have a look at the world around us; it also 

carries some defects. Let us know more about the human eye and its 

defects below. 

The Human Eye and Its Structure 

 



 

‘Human Eye’ is the organ of vision of the human body that enables us 

to see.  The human eye(s) are located in the specialized sockets carved 

out in the human skull. Each human eye sizes for approximately 2.5 

cm in diameter. The main parts of a human eye are: 

Sclera 

The white outer region of our eye which protects the internal parts of 

our eyes is known as ‘sclera‘. Its made up of fibrous tissues. It’s 

continuous with the cornea. 

Cornea 

The transparent portion of our eye that allows the light to enter our eye 

is known as the ‘cornea’ and is made up of transparent tissue. The 

cornea covers the pupil, anterior chamber, and the iris. Along with the 

anterior chamber and lens, cornea refracts light and accounts for 

two-thirds of the eye’s total power. Usually, the refractive power of 

the cornea is approximately 43 dioptres. 

Iris 



 

A circular, thin structure made up of contracting and relaxing muscles 

in the eye that controls the size of the pupil and the light reaching the 

retina are known as the ‘iris’. Iris defines a person’s eye color. If we 

define the human eye as a camera then the iris becomes aperture of the 

eye. 

Pupil 

The part of the eye located in the center of the iris allowing light to 

reach the retina. The pupil appears black in color since the eye tissues 

absorb or diffusely reflect the light entering the pupil. Iris controls the 

pupil. 

Lens 

The lens is a biconvex, transparent structure present in the eye behind 

the pupil. The lens along with the cornea refracts the light, so as to 

focus it on the retina. By changing its shape, the lens is capable of 

changing the focal distance of the eye.  

Retina 



 

The retina is a light-sensitive tissue in the inner coat of the eye that 

sends electrical signals after converting them from light to the brain 

for processing. Rods and cones are the two light-sensitive types of 

cells present in the retina. Rods help us for night-time vision and 

cones help us see colors.  

Optic Nerve 

The optic nerve sends electrical impulses from the retina, at the back 

of the eyes to the brain. 

 

Defects of The Eye and Their Corrections 



 

As perfect the human eye may seem; it’s not. And if the human eye 

isn’t perfect, which means it has its share of defects of the human eye. 

Here are few common defects of the human eye: 

a. Myopia or Near-Sightedness 

Myopia is a defect of vision wherein far-off objects appear blurred and 

objects near are seen clearly. Since the eyeball is too long or the eye 

lens’s refractive power is too high; the image forms in front of the 

retina rather than forming on it. Correction of myopia can happen by 

wearing glasses/contacts made of concave lenses to help focus the 

image on the retina. 

 



 

  

b. Hypermetropia or Longsightedness 

Hypermetropia is a defect of vision wherein there is difficulty in 

viewing objects that are near but one can view far objects easily. Since 

the eyeball is too short or eye lens’s refractive power is too weak 

hence the image instead is of being forming upon the retina, its forms 

behind the retina. Correction of hypermetropia can happen by wearing 

glasses/contacts containing convex lenses. 



 

 

Source: Optometriceyesitenc.com 

c. Cataract 

Cataract is the clouding of the lens, that prevents the formation of a 

clear, sharp image. A cataract forms when old cells after they die, 

stick in a capsule wherein with time a clouding over lens happens. 

Because of this clouding blurred images are formed. Correction of 

cataract can happen through a surgery. An artificial lens in place of the 

opaque lens is after removing it via surgery. 



 

 

d. Presbyopia or Old-age Longsightedness 

Presbyopia is a natural defect that occurs with the age. In presbyopia, 

the ciliary muscles become weak and are no longer able to adjust the 

eye lens. The eye muscles become so weak that no longer can a person 

see nearby objects clearly. The near point of a person with presbyopia 

is more than 25cm.  Correction of presbyopia can happen by wearing 

bifocal glasses or Progressive Addition Lenses (PALs) wherein the 

upper portion of the lens contains concave lens and lower portion 

contains a convex lens. 



 

A person with presbyopia can also have just myopia or just 

hypermetropia. 

 

e. Astigmatism 



 

Astigmatism is a defect wherein the light rays entering the eye do not 

focus light evenly to a single focal point on the retina but instead 

scatter away. The light rays in a way where some focus on the retina 

and some focus in front of or behind it. This happens because of 

non-uniform curvature of the cornea; resulting in a distorted or blurry 

vision at any distance. Correction of astigmatism can happen by using 

a special spherical cylindrical lens. 

 

Power of Accommodation 



 

Power of accommodation is the process by which ciliary muscles 

function, to adjust the focal length of the eyes so that clear image 

forms on the retina. This varies far or nearby objects. For a normal 

eyesight, the power of accommodation is 4 dioptre. 

Solved Example for You 

Q. If a person cannot see an object clearly when it is placed at about 

25 cm away from him, he is suffering from: 

a. Myopia 

b. Presbyopia 

c. Hypermetropia 

d. Astigmatism 

e. None of these 

Sol: c. Hypermetropia 



 

Hypermetropia is a defect in which a person is unable to see close 

objects clearly. This happens because of shortening of eyeball or loss 

of power of eye lens resulting in an increase of the near point. 

Refraction and Dispersion of Light 

Aren’t rainbows just the most beautiful natural occurrence in the 

world? It looks so perfect! Isn’t it? Have you ever noticed you can 

sometimes see rainbow-like occurrences in a prisms and crystals too? 

How does this happen? Well, this happens because of a phenomenon 

known as ‘Dispersion of Light’ alongside refraction. Let us study 

more in-depth about this below. 

What is Dispersion Of Light? 



 

 

The above picture, looks very pretty, isn’t it? So what is this? What is 

happening here? 

‘Dispersion of Light’ can be defined as the splitting of white light 

when it passes through a glass prism into its constituent spectrum of 

colors (i.e. violet, indigo, blue, green, yellow, orange and red). 

Dispersion figuratively means ‘distribution’ and hence that’s exactly 

what is happening in the picture above. The white light splits into its 

constituent colors at various frequencies and various angles. 

Prism 



 

 

A prism is a transparent refracting device bounded by five plane 

surfaces inclined at some angles. It bends the light two times and 

emergent ray is at an angle to the incident ray. 

Angle of Deviation: 

 

Angle of deviation (δ) is the angle between emergent ray and incident 

ray. 



 

For a single refracting surface, δ=|i−r| 

For a prism, δ=(i1+i2)−(r1+r2)  

δ=i1+i2−A 

Where A is the angle of the prism. For angle of minimum deviation, δ 

is minimum and i1=i2=i 

δmin=2i−A 

For small A , δ=(μ−1)A 

Dispersion of White Light By a Prism 

 



 

Refraction is the bending in the path of the light when it travels from 

one medium to the another. The degree at which refraction will occur 

depends on the wavelength of the light. Each light wave has a 

different wavelength and will therefore deviate differently. White light 

is composed of light of different wavelengths (colors) i.e. violet, 

indigo, blue, green, yellow and red. Red has the highest wavelength 

and violet the lowest. 

Wavelength is inversely proportional to the deviation in the path of the 

light. Red light suffers the least amount of deviation and violet the 

most. When a white light is made to pass through a prism, formation 

of  a spectrum of seven colors occurs showing white light is a 

combination of seven separate colors. 

Prism only acts as a medium for the dispersion of light made of the 

seven colors. Refraction occurs when the light falls on the prism. The 

wavelength and frequency of these deviated colors is different, they 

deviate differently at different angles due to the velocity difference of 

the prism. The color red therefore deviates the least since it has 

maximum wavelength and color violet deviates the most since it has 

the least wavelength. 



 

Learn more about Refraction and Scattering of Light here 

Refraction of Light through a Glass Prism 

A glass prism has 3 rectangular lateral surfaces and 2 triangular bases, 

all inclined at an angle. This angle is called the ‘Angle of the prism’. 

Let’s take a triangular prism with a ray of light entering it. 

 

In the figure, D is the angle of the prism. 

https://www.toppr.com/guides/physics/human-eye-and-the-colorful-world/atmospheric-refraction-and-scattering-of-light/


 

Snell’s law mentions that,when traveling from a rarer medium to a 

denser medium light bends towards the normal, and bends away from 

the normal when traveling from denser medium to rarer medium. Here 

glass is denser than air, and therefore, when the light ray falls on the 

surface of the prism, the ray of light bends towards the normal. Hence 

according to the figure, when ray JP falls on the surface of the prism 

,it bends towards the normal GP. 

The emergent ray ON while moving from glass to air, it bends away 

from the normal. The angle of deviation, ∠XFN gives us the degree 

at which the emergent ray has deviated from the incident ray. The 

anagle of deviation is minimum when the angle of incidence is equal 

to angle of emergence. In the diagram given, ∠JPG = ∠YPN and 

∠XFN is the angle of deviation, which is minimum. In this case the 

refracted ray PO is parallel to side EF. 

This is how when passing through a prism, dispersion of light (white 

light) happens wherein it splits into it’s seven constituent colours. 

Different colors of different wavelength experience different degree of 

deviation and hence when put through refraction,white light splits into 

its constituent colors. 



 

Learn about Refraction through Prism in more detail with solved 

examples here 

Dispersion of Light and Rainbow 

 

Source: Inters.org 

A rainbow is formed when it rains and there’s sunshine 

simultaneously. Each raindrop is made of a different shape and has a 

different consistency as compared to a glass prism, still it affects light 

in a similar fashion. One can see the seven constituent colors (red, 

orange, yellow, green, blue, indigo and violet) when white light 

(sunlight) hits a collection of raindrops at a fairly low angle. 

https://www.toppr.com/guides/physics/ray-optics-and-optical-instruments/refraction-through-a-prism/
https://www.toppr.com/guides/physics/ray-optics-and-optical-instruments/refraction-through-a-prism/


 

When the white sunlight travels from air into the drop of water, the 

constituent colors of light slow down to varying speed and 

frequencies. When violet light enters the raindrop it bends at a 

relatively sharp angle. Some of the light then passes back out into the 

air, and the rest is reflected back. Some of that reflected light passes 

out of the drop, bending as it moves back into the air again. 

This way, each raindrop disperses the white sunlight into its 

constituent colors. We see a wide bands of color, as if different rainy 

areas were dispersing a different single color since we only see one 

color from each raindrop. 

Sometimes we also see a double rainbow, a sharp rainbow with a 

fainter rainbow above it. The fainter rainbow occurs in the same 

manner as the sharper rainbow, but here the light is reflected twice 

inside the raindrop instead of reflecting once. Due to this double 

reflection, the light exits the raindrop at a different angles, so we see it 

above the sharper rainbow. And if you observe carefully, you’ll notice 

that the colors in the secondary rainbow are in the reverse order of the 

primary rainbow. 



 

Read about Human Eye and its Defects of Vision here 

Solved Example For You 

Q. Rainbow is formed due to which of the following? 

a. By dispersion of sunlight 

b. By scattering of sunlight 

c. By reflection of sunlight 

d. None of the above 

Sol: a. By dispersion of sunlight through water droplets present in the 

atmosphere 

A rainbow is a meteorological phenomenon that is caused by 

reflection, refraction and dispersion of light in water droplets resulting 

in a spectrum of light appearing in the sky. It takes the form of a 

multicoloured arc. Rainbows caused by sunlight always appear in the 

section of sky directly opposite the sun. 

https://www.toppr.com/guides/physics/human-eye-and-the-colorful-world/human-eye-and-defects-of-vision/


 

Q. For the blue color of the sky, what characteristic property of light is 

responsible? 

Learn Atmospheric Refraction and Scattering of Light to know the 

answer. 

Atmospheric Refraction and Scattering 
of Light 

The sight of sunrise and sunset is the prettiest. Isn’t it? But if you 

notice carefully, you’ll notice the sun appears red during sunrise and 

sunset. Do you know, why? Well, it’s because of ‘Scattering of Light’. 

But what does one mean when they say scattering of light? Or, why do 

stars appear higher than they actually are? Does this have something 

to do with the scattering of light? Well, the answer to this is ‘No’. 

Stars appear higher than they actually are because of ‘Atmospheric 

Refraction’. Now, what is atmospheric refraction? Let us find out 

below. 

What is Atmospheric Refraction? 

https://www.toppr.com/guides/physics/human-eye-and-the-colorful-world/atmospheric-refraction-and-scattering-of-light/


 

 

The earth’s atmosphere consists of different layers of air. From these, 

some layers of air with low densities are hot, while the others with 

high densities are cold. The hot layers of air act as the optically rarer 

medium for the rays of light, whereas the cold layers of air act as the 

optically denser medium for rays of light. Hence, when rays of light 

are emitted by an object in the atmosphere, these rays pass through the 

atmosphere having varying layers of air with varied densities and are 

refracted by the atmosphere. 

Therefore, the refraction of light triggered by the earth’s atmosphere is 

termed as ‘Atmospheric Refraction’.  

Examples of Atmospheric Refraction 

a. Twinkling of Stars 



 

 

After passing through the earth’s atmosphere having different layers 

of air with different optical densities, the rays of light coming from the 

stars finally reach our eyes. But, due to the change in the temperature 

conditions, the optical densities of different layers of air keep 

changing continuously. Because of which, the rays of light coming 

from a star are refracted to different degrees at different moments of 

time, and the path of refracted rays keeps changing. Hence, sometimes 

due to the amount of light refracted towards our eyes is more stars 

appear bright to us, on the other hand sometimes since less light is 

refracted towards our eyes, the stars appear dim to us. This gives us 

the twinkling of stars. 

b. Sun is visible 2 minutes before the actual sunrise and 2 minutes after 
the actual sunset 



 

 

Due to the atmospheric refraction, we can see the sun 2 minutes before 

and after actual sunrise and sunset. The rays of light emitted by the 

sun are refracted towards the ground while travelling through the 

optically rarer layers of air in the atmosphere; when the Sun is slightly 

below the horizon. This results in making the sun appear slightly 

raised above the horizon and hence the sun is visible 2 minutes before 

and after actual sunrise and sunset. 

c. Mirage 



 

 

In summers in desserts, due to atmospheric refraction is an optical 

illusion known as ‘Mirage’ occurs. During the mirage, an object such 

as a tree appears to be inverted and appears to be on the bank of a 

pond. On a hot summer day, since the layers of air near earth’s surface 

become hot, these layers act optically rarer medium.Whereas, the 

layers of air above the earth’s surface are cooler and therefore act as 

the optically denser medium. Light, therefore, refracts when it travels 

through a sudden transition between layers of cold and hot air. 

Scattering of Light 



 

A part of light gets absorbed by the particles of any medium ahead of 

it’s following radiation in a particular direction when light travels 

from one medium to another medium. This is called as the ‘Scattering 

of Light’. During the scattering of light; it in all directions. 

Without a change in its wavelength, the absorption and re-emission of 

light energy occurs; wherein the molecules of air smaller than the 

incident light’s wavelength absorb the incident light’s energy and a 

re-emit the light energy. Scattered light’s ‘intensity’ is a function of 

the wavelength of the ray of light. 

[Math Processing Error] 

Tyndall Effect 



 

 

Tyndall effect is the scattering of a beam of light as it passes through a 

colloid (a medium containing suspended particles like smoke or dust 

in a room) wherein the suspended particles scatter and reflect the 

beam of light, making it visible. What differentiates a colloid from a 

true solution is the size of the particles, i.e. the particle size for a 

colloid must be between 1-1000 nanometers. 

Tyndall Effect was named after the physicist John Tyndall after 

discovering it in the 19th century. 

Why does the sky appear blue? 



 

When white light (sunlight) falls in the atmosphere, rays of light with 

longer wavelengths don’t get scattered by the air molecules. Since 

only blue light has the shortest wavelength, it is scattered by air 

molecules in the atmosphere resulting in the sky appearing blue. 

Sun appears red at sunset and sunrise. Why? 

During the sunset and sunrise, since all the blue light is scattered away 

already and is out of our sight, the light reaching is red which has a 

longer wavelength. 

Solved Example For You 

Q. What characteristic property of light is responsible for the blue 

color of the sky? 

a. Interference 

b. Dispersion 

c. Scattering 

d. Diffraction 



 

Sol: c. Scattering 

A clear cloudless day-time sky is blue because molecules in the air 

scatter blue light from the sun more than they scatter red light. When 

we look towards the sun at sunset, we see red and orange colors 

because the blue light has been scattered out and away from the line of 

sight. 

Hence, scattering is the characteristic property of light which is 

responsible for the blue color of the sky. 

 


