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1. What is Quantum Computing?
2. What is Quantum AI?
3. How can you learn more about Quantum?
4. Summary ς What is this really all about ??  
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https://www.uyt.co/wp-content/uploads/2019/03/Fiber-Internet-770x430.jpg

https://www.worldwidetopic.com/wp-content/uploads/2019/11/Fiber-Optics-Design.jpg
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And alsoΣ ŀƭƭ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŀǘ ƛǎ ƻƴ ǘƘŜ ƛƴǘŜǊƴŜǘΧΧ Ƙƻǿ ŘƻŜǎ ǘƘŀǘ ƎŜǘ ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘΚΚ

https://thediplomat.com/wp-content/uploads/2015/10/thediplomat_2015-10-26_15-26-54.jpg
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What is Quantum?
Why should you care?

 How does AI impact Quantum?

 How will  Quantum impact AI?
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üThe Quantum World underlies our modern civilization.

üAnd Quantum is about take humanity to the next level.

üYou can help make it happen.

Things at the Atomic Scale are very different than at the human scale.
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Quantum Cybersecurity | (qoisc.org)

https://www.qoisc.org/article-landing-page
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We can discuss these another time.
These topics relate to the fundamental
Properties of Quantum Theory.

Today we will skip these and get 
to the heart of  Quantum Computing
and Artificial Intelligence (AI).
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Isaac Newton & the Prism

The Solar Spectrum with Fraunhofer Lines

Discrete spectral lines correspond to the energy 
levels of various atoms that are burning in the Sun.

The first, 1704, edition of Opticks: or, a 

treatise of the reflexions, refractions, 

inflexions and colours of light.
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Iƻǿ ŘƻŜǎ ȅƻǳǊ ŎŜƭƭ ǇƘƻƴŜ ƛƴŦƻǊƳŀǘƛƻƴ ƎŜǘ ŦǊƻƳ ȅƻǳǊ ǇƘƻƴŜ ǘƻ ŀƴƻǘƘŜǊ ǇŜǊǎƻƴΩǎ ǇƘƻƴŜΚΚ



Fiber Optics use infrared laser light pulses to 
transmit information worldwide.
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wavelength.jpg (500×148) (chinacablesbuy.com)

https://www.chinacablesbuy.com/wp-content/uploads/2016/07/wavelength.jpg
https://www.chinacablesbuy.com/wp-content/uploads/2016/07/wavelength.jpg
https://www.chinacablesbuy.com/wp-content/uploads/2016/07/wavelength.jpg
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Pasadena City College
http://pasadena.edu/academics/degrees-and-certificates/certificates-of-achievement/laser-technology.php

LASER-TEC ς Center for Laser & Fiber Optics Education

The Optics and Photonics College Network (OPCN) is 
Association of Postsecondary Photonics Technician Educators.

https://laser-tec.org/
https://laser-tec.org/
https://laser-tec.org/
https://laser-tec.org/
https://laser-tec.org/


13

In physics, a quantum is the minimum amount of any physical entity involved in an interaction. The 
fundamental notion that a physical property can be "quantized" is referred to as "the hypothesis of 
quantization".

From Wikipedia:  QUANTUM

Atomic Energy Level Diagrams 

[1] This means that the magnitude of the physical property can take on 
only discrete values consisting of integer multiples of one quantum.

E=mc2

/ŀƴΩǘ ƘŀǾŜ м ѹ ǇƘƻǘƻƴǎ
Or ¾ of an electron

Graphic representation of an electron (red O) moving from one energy level 
to another, emitting or absorbing a photon (Energy)  of light.

singlephoton.jpg (1000×1413) (b-cdn.net)

Single photon emitter

1-singlephoton.jpg (716×536) (b-cdn.net))

Single photon detector

Samsung Display - Quantum Dot Physics

Photon of

https://scx2.b-cdn.net/gfx/news/hires/2015/singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/hires/2015/singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/hires/2015/singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/hires/2015/singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/hires/2015/singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/2017/1-singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/2017/1-singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/2017/1-singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/2017/1-singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/2017/1-singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/2017/1-singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/2017/1-singlephoton.jpg
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History of the transistor ς Wikipedia   ñAfter WWII, Shockley decided to attempt the building of atriode-like 

semiconductor device. He secured funding and lab space, and went to work on the problem with Bardeen 

and Brattain. John Bardeen eventually developed a new branch of quantum mechanics known as surface 

physics to account for the "odd" behavior they saw, and Bardeen and Walter Brattain eventually succeeded 

in building a working device.ò

https://en.wikipedia.org/wiki/History_of_the_transistor
https://en.wikipedia.org/wiki/History_of_the_transistor
https://en.wikipedia.org/wiki/History_of_the_transistor
https://en.wikipedia.org/wiki/Triode
https://en.wikipedia.org/wiki/John_Bardeen
https://en.wikipedia.org/wiki/Quantum_mechanics
https://en.wikipedia.org/wiki/Surface_physics
https://en.wikipedia.org/wiki/Surface_physics
https://en.wikipedia.org/wiki/Walter_Brattain
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Why should you care?? Education and career opportunities.
vǳŀƴǘǳƳ !L ΧΦ ƛƴŎƭǳŘŜǎ

Quantum Computing @ UC Berkeley



Education & Career Assistance



Quantum Computers 
& Cybersecurity
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Including cryptocurrencies and blockchain technologies

Risks & Opportunities
¢ƘŜ Ǝƭƻōŀƭ ǊŀŎŜ ǘƻ ŘŜǾŜƭƻǇ ǇǊŀŎǘƛŎŀƭ ǉǳŀƴǘǳƳ ŎƻƳǇǳǘŜǊǎ ǘƘŀǘ Ŏŀƴ ΨƘŀŎƪΩ ŀƭƭ ŎǳǊǊŜƴǘ ŜƴŎǊȅǇǘƛƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎ
Against the implementation of quantum resistant encryption technologies.

Intellectual property (IP)  -  
ü in the public domain via patents and published papers
üTrade Secrets ς  ƘŜƭŘ ΨŎƭƻǎŜ ǘƻ ǘƘŜ ǾŜǎǘΩ
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The Map of Quantum Computing | Quantum Computers Explained
DoS - Domain of Science ς YouTube 

Superposition
Entanglement
Interference

9ƛƴǎǘŜƛƴΩǎ 
ά{Ǉƻƻƪȅ !Ŏǘƛƻƴ ŀǘ ŀ 5ƛǎǘŀƴŎŜέ



Quantum vs. Classical Computing
Using polarized photons of  light as the Qubits

The-Bloch-sphere-provides-a-useful-means-of-visualizing-the-
state-of-a-single-qubit-and.ppm (850×770) (researchgate.net)

Classical 1s & 0s

Quantum has Superposition States

https://www.researchgate.net/publication/335028508/figure/fig1/AS:789466423762944@1565234871365/The-Bloch-sphere-provides-a-useful-means-of-visualizing-the-state-of-a-single-qubit-and.ppm
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https://www.researchgate.net/publication/335028508/figure/fig1/AS:789466423762944@1565234871365/The-Bloch-sphere-provides-a-useful-means-of-visualizing-the-state-of-a-single-qubit-and.ppm
https://www.researchgate.net/publication/335028508/figure/fig1/AS:789466423762944@1565234871365/The-Bloch-sphere-provides-a-useful-means-of-visualizing-the-state-of-a-single-qubit-and.ppm
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The Map of Quantum Computing | Quantum Computers Explained
DoS - Domain of Science ς YouTube 

Classical Computing Quantum Computing
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Fundamental Quantum Computer Technologies

1. Super Conducting
2. Quantum Dots
3. Linear Optical (Photonic)
4. Trapped Ions
5. Color Centers
6. Neutral Atoms in Optical Lattices
7. Other Approaches

V Electron-on-Helium Qubit
V Magnetic Molecule - Spin
V Cavity Quantum Electrodynamics
V Nuclear Magnetic Resonance

1

7
65

4

3

2

Fiber Optics  already in place can be used
To get information in & out of quantum computers



Quantum Computing for High School Students ς an All-On-Line Course
QubitxQubit (qubitbyqubit.org)

https://www.qubitbyqubit.org/
https://www.qubitbyqubit.org/




Introduction to Quantum Cryptography 
 with a hands -on polarization laser lab

¢ƻŘŀȅΩǎ !ƎŜƴŘŀΥ
1. Introduction to light as an electromagnetic wave & polarization
2. Introductory polarization lab
3. Quantum Measurements using polarization
4. Introduction to Quantum Cryptography
5. Quantum Cryptography lab with polarization filters and lasers

Possible Summer Workshop
We can do a little  hands-on lab now.

Also, Samueli Students, contact Mr. Nguyen for a few 
summer intern positions with the OSSC  to help us grow.



Light is an Electromagnetic Wave

¸Amplitude Ą Size of each vibration   

¸Direction Ą Path of each vibration 

¸Length  Ą Separation between vibrations 

Scientists study the properties of  things.

Properties of  waves include:

Amplitude, Direction, Length



Light is an Electromagnetic Wave

¸Amplitude Ą Size of each vibration    Ą Power

¸Direction Ą Path of each vibration   

¸Length  Ą Separation between vibrations 

dim light

small vibrations
Bright Light

LARGE VIBRATIONS
Images courtesy Brian Monacelli



Right Circular Polarization

Light is an Electromagnetic Wave

¸Amplitude Ą Size of each vibration    Ą Power

¸Direction Ą Path of each vibration   Ą Polarization

¸Length  Ą Separation between vibrations

Horizontal Linear Polarization

Left Circular Polarization

Vertical Linear Polarization

Figure courtesy Brian Monacelli



Unpolarized (or Randomly Polarized) Light

Figure courtesy Brian Monacelli



Linear p-polarized Light

Figure courtesy Brian Monacelli



Linear s-polarized Light

Figure courtesy Brian Monacelli



Linear Polarizers

Image courtesy Erin Monacelli

unpolarized light linearly polarized light

Figure courtesy Brian Monacelli

transmission axis



Polarization Analogy

An unpolarized rope waves through a picket fence

On the other side of the picket fence, the ropeõs motion is polarized along the slats

This figure by LASER-TEC is licensed CC BY-NC-SA.

https://laser-tec.org/
https://laser-tec.org/
https://laser-tec.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/


Polarized Sunglasses Block Glare

Polarizers block horizontally s-polarized light, and transmit vertically p-polarized light

without polarized sunglasses

Image courtesy Brian Monacelli

Watch the car windshields and hood



Polarized Sunglasses Block Glare

Light reflecting off  the ground is horizontally s-polarized

with polarized sunglasses

Image courtesy Brian Monacelli

Watch the car windshields and hood



Polarized Sunglasses Block Glare

Polarizers block horizontally s-polarized light, and transmit vertically p-polarized light

without polarized sunglasses

Image courtesy Brian Monacelli

Watch the reflected images of the
 pictures on the wall in the glass tabletop.



Polarized Sunglasses Block Glare

Light reflecting off  the glass is horizontally s-polarized

with polarized sunglasses

Image courtesy Brian Monacelli

Watch the reflected images of the
 pictures on the wall in the glass tabletop.



Polarized Sunglasses Block Glare
ÅTac Visor commercial

https://youtu.be/NCCR2a5Szb8

ÅAnd now for an experiment you can do here.
Åhttps://youtu.be/HoHNI-Sr-t8

https://youtu.be/NCCR2a5Szb8
https://youtu.be/HoHNI-Sr-t8
https://youtu.be/HoHNI-Sr-t8
https://youtu.be/HoHNI-Sr-t8
https://youtu.be/HoHNI-Sr-t8
https://youtu.be/HoHNI-Sr-t8
https://youtu.be/HoHNI-Sr-t8


Polarization Filters ð Hands-on Experiment

Ceiling light ς no P filters Ceiling light ς one P(h) filter

Ceiling light ς one P(v) filter Ceiling light ς both P(h & v) filters Page 1 of 2



Polarization Filters

Ceiling light ς both P(h & v) filters Ceiling light ς both P(h & v) filters

Plus a third P filter at 45 deg !!!
(sandwiched in-between)

How does the filter in between let more light pass through??  
This is the science of light !!!  Polarized light is incorporated into many consumer electronic devices; like your cell phone display and computer monitor.
Look through one, two and three filters at your computer monitor and start rotating them !!!  Very Interesting.

Page 2 of 2



Polarization Filters with a Polarized Laser

Laser with no P filter Laser with P(h) filter Laser with P(h+v) filters



Polarization Filters with a Polarized Laser

Laser with P(h+v) filters Laser with P(h+ v + 45) filters



43

Get involved with the Quantum World.

1. Take Action:
1. Go to my website, click on links and read articles

2. Watch YouTube videos on Quantum

3. Find hands-on workshops close to home

4. Take on-line courses

5. Got to a college that offers quantum courses

6. Take an internship that works in the field

7. Join a club or start one your self

8. Invite me back to help with next steps !!!

This is my business card 
you can have one - FREE

What is this really all about??

Quantum education & career pathways for you !!
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Follow the 
Digital White Rabbit

To learn more about:



Summary Thank You
Things at the Atomic Scale are very different than at the human scale.





How to program a Quantum Computeré..

L.aΩǎ      ƘǘǘǇǎΥκκvƛǎƪƛǘΦƻǊƎ
There are other companies that have quantum computer programming platforms,

See my website for links to more.


