The human eye is a biological masterpiece, measuring just 2.3 cm in diameter, yet capable of perceiving

the vastness of the universe. This deck explores the journey of light—how it enters our body, how we correct
it when biology fails, and how atmospheric particles manipulate it to paint the sky.



The Biological Camera Core Metaphor:

The eye functions

like a camera. It

possesses a lens
Retina: system that forms an
The sensor. A screen inverted, real image
of light-sensitive cells on a light-sensitive

that captures real, :
inverted images and screen (the TE“”"‘“'
The eyeball is

converts them to

Cornea:
The transparent outer
window. Responsible
for most of the refraction
of entering light.

electrical signals. approximately
spherical with a

diameter of about

2 SIGHT

Iris & Pupil:
The biological aperture.
The muscular iris expands
or contracts the pupil to
regulate light intensity.

Crystalline Lens:
The focus mechanism.
A flexible biological lens
that provides fine
adjustment for focal length.
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The Power of Accommodation

How the ciliary muscles adjust focal length.

Physics of Focus

Near Vision

Distant Vision

Thin Lens Thick Lens

Ciliary muscles Ciliary muscles

Relaxed State: Ciliary muscles relax, lens thins, Contracted State: Ciliary muscles contract, lens
focal length increases. thickens, focal length decreases.

Near Point: ~25 cm (Minimum distance for distinct vision)
Far Point: Infinity (For a normal eye)
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When Focus Fails: Refractive Delects

Myopia (Near-sightedness) Hypermetropia (Far-sightedness)

The Problem: Distant objects are blurry. The image forms The Problem: Near objects are blurry. The image forms

before the retina. behind the retina.

Cause: Excessive lens curvature or elongation of the eyeball. Cause: Focal length is too long or the eyeball is too small.
: . Ciliary muscles weaken and the lens loses flexibility, often

P1 ESI)YODIB. The defect of old a5¢€. requiring bifocals to correct both near and far vision.
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Engineering Sight

Correcting vision with artificial lenses.

Correcting Myopia
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Concave Lens: Diverges light to extend focal Iength./

Correcting Hypermetropia
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Convex Lens: Converges light to shorten focal length. /

Bifocals: Often
used for Presbyopia,
combining a
concave upper
portion for

distance and a
convex lower
portion for reading.
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The Spectrum: Breaking Light Apart

Newton’s Prism

Dispersion: Violet bends the most,
Red bends the least.

Violet
Indigo
Blue
Green
Yellow
Orange
Red

Nature’s Prism

Rainbow Formation:
Refraction = Internal Reflection = Refraction

Sir Isaac Newton proved white light is a bundle of 7 colors by using a second
iInverted prism to recombine the spectrum back into white light.
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Atmospheric Illusions

How air density bends light and alters reality. Inter

| Twinkling Stars: Stars are point-sources.
Apparent Turbulent air constantly shifts the light

£t \ path, causing the apparent position to
waver and brightness to flicker.

Refractive index i
True

Time Shift: The Sun is visible 2 minutes
before actual sunrise and after sunset

because the atmosphere bends sunlight
around the horizon.

increases tﬂward5_....------_'_;','_:.'?.'-'------:—_ - E .
e S Position Steady Pla_nets. Pl_an_ets are extgnded
e s N sources. Light variations from different
- Sy — - S, i ‘H ' e
N\ ﬁ\\ points average out to zero.
H:; \\\\:\1 W H

Observer

& NotebooklLM



Painting the Sky: The Tyndall Effect

Scattering of light by atmospheric particles.

Blue Sky: Short path.
Fine air molecules scatter

short blue wavelengths.

Red Sunset: Long path.
Blue is lost; only long red
wavelengths survive.

Tyndall Effect: The scattering of light by colloidal particles.
The color observed depends on the size of the scattering
particle. Very fine particles scatter blue light; larger
particles scatter white light.
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The Gift of Sight

The Mechanics are Biology. The Solution is You.

e 35 million people in the developing world are blind.
e 4.5 million suffer from corneal blindness, 60% of whom are children.
e One pair of eyes gives vision to up to FOUR corneal blind people.
e Eye removal takes only 10-15 minutes, causes no disfigurement, and donors can be of any age.

If we have the gift of vision, why not pass it on?
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