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AM | A PARTICLE OR A WAVE?

Light behaves as “particles” Light is both a “particle”
and a “wave”

The Quanta (Photon)
F = hC/A

Einsfein

Quantum Mechanics

Triple Rainbow -Bozeman, MT (06/19/2014)

c = speed of light (3x108 m/s) -
A =wavelength of light Schraédinger
h = Planck’s constant (6.63x1034 m2kg/s)

Maxwell

https://www.khanacademy.org/science/physics/quantum-physics/photons/v/photoelectric-effect
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Surface
Normal

inc @ “refl

n1SinBinc = NySiNbOery

Snell's Law describes how light rays
bend as they pass through a
boundary between two different
mediums.

REFLECTION AND REFRACTION

- Which tire will hit firste
'/'\) How will your car turn@

KEY CONCEPTS

SNELL'S LAW
Oinc = Orefi LAW OF REFLECTION
CAR MUD INTERFACE

Law of Reflection
describes how light rays
reflect at a boundary
between two different
mediums.
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POLARIZATION AND INTERFERENCE

Other interesting properties of light...
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S AND P POLARIZATIONS

LINEAR, CIRCULAR (11/2) , ELLIPTICAL

Thttps://www.edmundoptics.com/resources/application-notes/optics/infroduction-to-polarization/
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POLARIZATION AND INTERFERENCE

Other interesting properties of light...

Light Passing Through Crossed Polarizers

Colored
Light
Rear Glass— [V} ;;3::.';": " Front Glass
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Liquid Crystalsp——

Polarizing Film

Calor Filter
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Other interesting properties of light...

POLARIZATION AND INTERFERENCE
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CONSTRUCTIVE AND DESTRUCTIVE INTERFERENCE

IN PHASE (217), OUT OF PHASE (1)
MANY WAVELENGTHS, SAME PHASE

Thttp://www.intellectualventureslab.com/invent/what-the-is-a-femtosecond-spectrometer

Measuring Light
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THE SIMPLE LENS
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IMAGE FORMATION AND
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IMAGE FORMATION AND
ABERRATIONS

SPHERICAL ABERRATION
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EFFECTS OF SPHERICAL ABERRATION
ENLARGE FOCAL SPOT
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Incident
Light

Reflected
Light

CONSTRUCTIVE INTERFERENCE
mA = 2n,dcos0,

DESTRUCTIVE INTERFERENCE

(m —1/2)A = 2n,dcos6,

KEY CONCEPTS

GRATING EQUATION

d(sin6; — sinf,,) = mA

ANTI-REFLECTION DIELECTRIC COATINGS
TRANSMISSIVE AND REFLECTIVE GRATING

S —
FILTERS AND GRATINGS




FILTERS AND GRATINGS

. 4+ A
L
ra >

-7\ : 35 <"
v >
G
¥y ¥ ¥
b A
]_\ /_,_,.,Axrﬁ.lm

Newron's rings

Newton Rings (Radius of dark rings/fringes)

R = radius of curvature
T'nz = nRA - wavelength of light
n = nth fringe

KEY CONCEPTS
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SOURCES AND DETECTORS

BLACKBODY RADIATION
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SOURCES AND DETECTORS

Arc Discharge Lamps (Gas Discharge)
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SOURCES AND DETECTORS

Light Amplification by Stimulated Emission of Radiation
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SOURCES AND DETECTORS

AND OF COURSE... we need to measure the light!
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SOURCES AND DETECTORS

RESISTANCE VS TEMPERATURE
IR Radiation
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BANDGAP DETECTORS

SOURCES AND DETECTORS
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TELESCOPES AND MICROSCOPES
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Lensless camera

Conventional camera
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CAMERAS AND THE INTERNET
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LENSLESS CAMERAS
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MICROMACHINING LASER CUTTING

3D LASER SINTERING/WELDING
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CONCLUDING REMARKS

“Ancient astronauts didn't build the
pyramids. Human beings built the
pyramids, because they're clever
and they work hard.”

Gene Roddenberry






