HOW DO WE SEE
THINGS®

Vision, colors, light detection and how it is all gquantum
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Hyperopia and Myopia
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HOW WE SEE COLORS

« Cones:

« Less sensitive

* Need high light
level

« Responsible for
color vision

 Rods:
« More sensitive
« Highly sensitive

« Operate on
grey scale




Brightness optical illusion




Brightness optical illusion




Brightness optical illusion
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HOW MANY COLORS
OUR EYES CAN SEE?

Women

cherry
cinnamaon
wine
plum
eggplant
grape
orchid
lavender
gillyflower
pink

baby
violet
salmon
tangerine
melon
g:’_‘l|d
sunflower
lime
avocado
limon
laurel
chlorophyll
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mint
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pool
petroleum
sky
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HOW MANY COLORS
OUR EYES CAN SEE?

real spectrum

human eye
sensitivity curves for cone cells
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HOW MANY COLORS
OUR EYES CAN SEE?
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COLORBLINDNESS:
ISHIHARA TEST




WE SEE OBJECITS IN
COLORY?

White light White light
(contains all colors) (contains all colors)

Red surface Green surface

Red light is reflected Green light is reflected
Other colors absorbed Other colors absorbed

A

Eye detects red light Eye detects green light




WHY COLOR MIXING
WORK

Sunlight consists ot photons |
of all waveleng

!

I'his patch looks “Blue” because it absorbs )/ | This patch looks “vellow” because Mix the two pigments together,
| =3 el
subtracts most of the long wavelengths and it reflects best in the middle range and what you have left when each
some of the medium wavelengths. The of wavelengths and absorbs the has absorbed its wavelengths are
short- and medium-wavelength light that s ather wavelencths. SOMe remaining medium wave-
1] = LS 2 By
retlected to the eye appears blue. .. e Il_‘:l"l:L:H'l'-i that look ":.:‘rm_'r:.“

L%

THE MIND'S MACHINE 2e, Figure 7.24

2016 Sinauer Associates, Inc.




COLORFUL FILMS
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COLORFUL FILMS

Thin Film - Soap Bubble (n = 1.33)
llluminant D65

Thickness (nm)




ELECTRONS AND
COLORS




Hydrogen: a simple atom with a simple
gpectrum_ Besides the three lines shown

\ be able to see another in the
blue near 410 nm.

Helium: slightly more complex than
hydrogen, with one yellow line and a
number m the blue.

s their distinctive pnk
e the two green lines.

18 due to

Argon: the pastel color of arg
a wide range of lines throughout the
spectrum.

Mercury: the strongest line, at 546 nm,
gives mercury a greenish color.

ATOMIC/MOLECULAR
SPECTRA
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ATOMIC/MOLECULAR
SPECTRA

Wavelength (nm)
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QUANTUM DOIS:
"ARTIFICIAL ATOMS™

Higher Energy Level Higher Energy Level

_10.0 nm_

Heisenberg's Principle
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CdSe QDs

Particle Size



ENGINEERED COLORS
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NATURAL

NANOSTRUCTURES




NATURAL
NANOSTRUCTURES

Acamiias




COPYING NATURE




HOW DO WE DETECT
LIGHT: OLDEN DAYS

The Basic Structure Of Film Layer structur (schematic)

AGFACOLOR PORTRAIT XPS 160 PROFESSIONAL

Gel’&[m bll‘lde Silver halide crystals in suspension




HOW DO WE DETECT
LIGHT: OLDEN DAYS

The Basic Structure Of Film Layer structur (schematic)

AGFACOLOR PORTRAIT XPS 160 PROFESSIONAL

Silver halide crystals in suspension
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Photoelectric effect
Ephoton =hv

700 nm Vimax = 6.22 X 10° m/s

1.77 eV

400 nm
3.1eV

electrons

Potassium - requires 2.0 eV to eject an electron

»

Maximum photoelectron
kinetic energy in eV

Energy of electrons ejected from sodium metal

AE : |
— =4.1x10"eV -5 |
AV AE =125¢V

The linear increase in i Av =3x10" Hz
electron kinetic energy
shows that whatever is
ejecting them has
energy proportional

to frequency.

The slope of the curve gave the
constant of proportionality
that we now call Planck’s
constant.

6 8 10 12
Frequency,Hz x }0]4 Data from Millikan, 1916
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PHOTODETECTORS AND

Interline Transfer CCD Architecture

4-Pixel Array
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https://www.engineersgarage.com/ccd-charge-coupled-devices/




