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Introduction
Who am I?  

And Why am I here talking to you? 

Society of Physics Students
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 https://donn601.wixsite.com/opticsage
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What is Love?
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Mentors

Ke Chiang Hsieh William BickelFrank Memmer Bob Fisher Al Hatheway

Brian Lula Jim Trolinger

Steve Jacobs
Univ. of Rochester
Optics Suitcase My wife, Mom & Dad



Agenda



What is Quantum



Article Landing Page | opticsage (donn601.wixsite.com)



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

Can’t have 1 ½ photons
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



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.



History of the transistor – Wikipedia “After WWII, Shockley decided to attempt the building of a triode-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.”



Quantum Computing @ UC Berkeley

Why should you care?? Education and career opportunities.







We are educating and training tomorrow’s workforce now.
Quantum education can be added to laser and physics.



Home | National Q-12 Education Partnership | UIUC 
(q12education.org)



Pasadena City College
http://pasadena.edu/academics/degrees-and-
certificates/certificates-of-achievement/laser-technology.php

LASER-TEC – Center for Laser & Fiber Optics Education

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



Including cryptocurrencies and blockchain technologies

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



Institute for Quantum Information and Matter, a National Science Foundation Physics Frontiers Center

California Institute of Technology



Quantum 
Computers & 
Cybersecurity
Including cryptocurrencies and blockchain technologies

Risks & Opportunities
The global race to develop practical quantum computers that can ‘hack’ all current encryption technologies
Against the implementation of quantum resistant encryption technologies.

Intellectual property (IP)  -
 in the public domain via patents and published papers
 Trade Secrets – held ‘close to the vest’



The Map of Quantum Computing | Quantum Computers Explained
DoS - Domain of Science –YouTube 

Superposition
Entanglement
Interference

Einstein’s 
“Spooky Action at a Distance”



The Map of Quantum Computing | Quantum Computers Explained
DoS - Domain of Science –YouTube 

Classical Computing Quantum Computing
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https://www.govtech.com/computing/state-local-govt-can-prepare-now-for-post-quantum-security

Federal officials want State & Local Govt to Prepare Now for Post-Quantum Security
Quantum computing strong enough to break traditional encryption methods is looming on the horizon — and federal 

officials want state and local governments to start planning for that future now.
December 17, 2021 • Jule Pattison-Gordon

Article Landing Page | opticsage (donn601.wixsite.com)



NIST Post Quantum Crypto timelines: avoiding the dangerous misconception - TechNative



Twenty Years at Light Speed: The Future of Photonic Quantum 
Computing | Galileo Unbound (galileo-unbound.blog)

Silicon photonics wafer testers require much higher precision and alignment algorithm complexity compared to classical 
semiconductor wafer probers. The image shows PI’s double sided alignment system for fast NxM alignment of SiP devices 
Cascade Microtech’s CM300xi photonics-enabled wafer probe station. (Image: Cascade Microtech, a FormFactor company)

The Quantum Era Emerges - How PI Fast Automated 
Alignment Enables Practical Manufacturing

Quantum Technology, Alignment & Nanopositioning | PI (pi-usa.us)

DECEMBER 20, 2021 BY DAVID D. NOLTE
PI (Physik Instrumente) L.P.



Many More Quantum Applications



1. Better Batteries
2. Cleaner Fertilization
3. Traffic Optimization
4. Weather Forecasting and Climate Change
5. Improving Solar Panels
6. Quantum Systems Simulations
7. Quantum Sensors
8. The Quantum Internet

*High School Quantum | opticsage (donn601.wixsite.com)*







Quantum chemistry – the last 
frontier of materials science
Quantum Computing: Accelerating the 
Digitization of Chemistry • EFMaterials Blog





Inside Google's Quantum Computing Data Center (datacenterfrontier.com)



Quantum ML - Quantum: Machine Learning & Analytics (ml2quantum.com)

Microsoft, Google, Honeywell, and Amazon

Quantum
Classical



Exploring quantum computing use cases for manufacturing | IBM



Telecommunications

Quantum computing is just one of the many 
functions towards the development of a quantum 
network that will deliver the quantum Internet

University of Arizona Awarded $26M to Architect the 
Quantum Internet | News | College of Engineering | 
The University of Arizona

Image of an optical communication chip. (Photo: Jacob Chinn / University of Arizona Alumni Association)

The Quantum Internet



Pathways for High 
School & College 
Students



Get involved with the Quantum World.

1. Find good mentors
1. Start with your Physics Teacher 

2. 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

This is my business card – you can have one - FREE



On-line and 
In-Person Resources



Quantum for Students | opticsage (donn601.wixsite.com)





Qiskit.org

IBM’s Education System – it’s FREE



http://2020.quantumapalooza.com/
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Interested in attending a local 
Quantum Education Workshop ??



Follow the White rabbit
To learn more about:

Superposition
Entanglement
Interference

Einstein’s 
“Spooky Action at a Distance”





Summary





Thank You



Questions & 
Answers


