Light: The Hidden Geometry of Mirrors and Lenses

Decoding the invisible rules that shape what we see.
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Why does a simple spoon flip the world upside down?
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‘ Inner curve: The image is inverted. ] [Outer curve: The image is erect but diminished. ]

Light behaves strangely when surfaces aren't flat. To understand why;,
we have to look at the hidden geometry of the curve.

.
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They aren't flat. They are pieces of an imaginary sphere.

" Curved mirrors are not random shapes. They are ‘spherical mirrors'—mathematically perfect sections of |
a hollow glass sphere. The side that gets the reflective coating determines how it will manipulate light.
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The Spoon Dichotomy: Two types of curves

CONCAVE MIRROR CONVEX MIRROR

- The reflecting surface curves - The reflecting surface curves
Inwards. outwards.

- Think of walking into a ‘cave.’ - Think of a ‘bulge’ pushing

toward you.
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The Concave Rule: Distance changes everything

a
[ Unlike a flat mirror, a concave mirror's image depends on where you stand. ]

Close = Enlarged & Erect Moving Back = Blurring & Flipping Far = Inverted & Diminished

Close = Enlarged & Erect Moving Back = Blurring & Fllppmg Far = Inverted & Diminished
>
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The Universal Rulebook: Light never breaks the law
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. .

Angle |

pr Z R,
& .
/4 .
~ y, . J { I \ = 5 5 s . N
L g Vi A \ \ \ Sl N\ N\
Z / / F / | \ \ N\ Y = -

T Gemini Notebook



L

o

N

The Consequence of
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Plane Mirror = Parallel Reflection
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Form Follows Function: Designing with Light

We use Concave (Converging) mirrors when we need to focus heat or magnify a small detail. We use Convex
(Diverging) mirrors when we need to see an artificially wide area, resulting in a diminished, upright image.
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(/ Concave / Converging
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Convex / Diverging \W
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The Transparent Curve

What happens when light doesn't bounce
off a curve, but passes through it?

This simple drop of water is acting as
a lens, bending light to magnify the
world beneath it.
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Meet the Lenses: Sculpting glass to bend light

| 4

CONVEX LENS

Thicker in the middle.

A
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CONCAVE LENS
Thicker at the edges.



Lenses In Action
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Concave Lens = Divergig (preads light rays apart)

Fat

Notice the flip! A convex lens acts like a concave mirror.
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The Tools of Human Vision

Every time you look at your smartphone, the amazing, shape-changing convex lens inside
your eye focuses the image. When our natural lenses need help, we use manufactured
lenses—in glasses, microscopes, and cameras—to correct the bending of light.

| |
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The Grand Symmetry of Optics

Bouncing Light (Mirrors) Bending Light (Lenses)

Diverging
(Spreading)

Converging
(Focusing)

Concave Mirror

Diverging
(Spreading)

Converging
(Focusing)

Focal Length

Convex Lens | Concave Lens

m Opposite shapes do the exact same cognitive work.
A ‘Cave’ mirror and a ‘Bulge’ lens both pull light to a point! |,




‘Our SC|ent|f|c Herltage

IVIore than 800 years ago, the great Indlan i oA eSS
mathematician Bhaskara Il didn't need modern« "% SEil =l — ¢
telescopes. He used shallow bowls of w.ater S e _Ey-astering s pre'ciSe .
TO I’Eﬂect Elnd measure the StElfS. angles Of reﬂected Ilght
through tubes, ancient

astronomers mapped the sky
using the exact same laws

of reflection we study todaU

.__'_._ iy b
R i
ol "".'l."..-
' S

M Gemini Notebook



. '@' 9 ‘\m S "z
The InV|S|bIe Geometry

)&'P

” Whether it's the reflection in your morning spoon, the headlight?“
on the highway, or the lens inside your own eye—light is never
random. It is always following the rules.

How will you see the world differently today?
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