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What is Quantum
& why should you care?

➢ The Quantum World underlies our modern civilization.

➢ And Quantum is about take humanity to the next level.

➢You can help make it happen.

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



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

https://donn601.wixsite.com/opticsage/article-landing-page




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.



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

https://scx2.b-cdn.net/gfx/news/hires/2015/singlephoton.jpg
https://scx2.b-cdn.net/gfx/news/2017/1-singlephoton.jpg


A helium–neon laser demonstration. The glow running through 

the center of the tube is an electric discharge. This glowing 

plasma is the gain medium for the laser. The laser produces a 

tiny, intense spot on the screen to the right. The center of the spot 

appears white because the image is overexposed there.

Lasers are intrinsically quantum devices by their very nature.

https://en.wikipedia.org/wiki/Helium%E2%80%93neon_laser
https://en.wikipedia.org/wiki/Active_laser_medium
https://en.wikipedia.org/wiki/Overexposure


mirror

mirror

Plasma Gain Medium



Laser Light Distribution Patterns

Gaussian Beam Propagation | Edmund Optics

Through a pinhole

Laser Interference - Diffraction - Wikipedia

A diffraction pattern of a red laser beam projected onto a plate 

after passing through a small circular aperture in another plate

DIFFRACTION

https://www.edmundoptics.com/knowledge-center/application-notes/lasers/gaussian-beam-propagation/
https://en.wikipedia.org/wiki/Diffraction#/media/File:Laser_Interference.JPG
https://en.wikipedia.org/wiki/Airy_disk
https://en.wikipedia.org/wiki/Laser
https://en.wikipedia.org/wiki/Aperture


Not available anymore.

Computer Generated Diffractive Optical Elements



Do the live demonstration here or…..

See video of using the part – click here.

A 5.6 mm 'closed can' commercial laser diode, 

such as those used in a laser pointer.

https://photos.app.goo.gl/KehuCyfGGK2Gh5fq9


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.”

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/Walter_Brattain


Quantum Computing @ UC Berkeley

Why should you care?? Education and career opportunities.



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.

https://laser-tec.org/


Including cryptocurrencies and blockchain technologies

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



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



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
✓ Electron-on-Helium Qubit

✓ Magnetic Molecule - Spin

✓ Cavity Quantum Electrodynamics

✓ Nuclear Magnetic Resonance
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Kahoot #1 

CLICK HERE FOR LINK.

https://create.kahoot.it/details/2406ab9c-1175-48c5-8a16-8e46d0d49d8e


Many More Quantum Applications



Quantum Computing Applications

1. The Future of Quantum Drug (medicine) Discovery - Cambridge Quantum

2. Quantum computer models a chemical reaction (scitation.org)

3. Quantum Computing: Accelerating the Digitization of Chemistry • EFMaterials Blog

4. Inside Google's Quantum Computing Data Center

5. Quantum ML - Quantum: Machine Learning & Analytics

6. Exploring quantum computing use cases for manufacturing | IBM

7. University of Arizona Awarded $26M to Architect the Quantum Internet

1. Financial Services – Investing, transacting
2. Oil & Gas Exploration and distribution
3. Better Batteries
4. Cleaner Fertilization
5. Traffic Optimization
6. Weather Forecasting and Climate Change
7. Improving Solar Panels
8. Quantum Systems Simulations
9. Quantum Sensors

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

https://cambridgequantum.com/the-journal/future-quantum-drug-discovery/
https://physicstoday.scitation.org/do/10.1063/PT.6.1.20200908a/full/
https://blog.efmaterials.com/quantum-computing-digitizing-chemistry/
https://datacenterfrontier.com/inside-googles-quantum-computing-data-center/
https://ml2quantum.com/quantum-ml/
https://www.ibm.com/thought-leadership/institute-business-value/report/quantum-manufacturing
https://news.engineering.arizona.edu/news/university-arizona-awarded-26m-architect-quantum-internet
https://donn601.wixsite.com/opticsage/high-school-quantum


Quantum chemistry – the last 
frontier of materials science

Quantum Computing: Accelerating the 

Digitization of Chemistry • EFMaterials Blog

https://blog.efmaterials.com/quantum-computing-digitizing-chemistry/


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

https://datacenterfrontier.com/inside-googles-quantum-computing-data-center/


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

Microsoft, Google, Honeywell, and Amazon

Quantum
Classical

https://ml2quantum.com/quantum-ml/


Exploring quantum computing use cases for manufacturing | IBM

https://www.ibm.com/thought-leadership/institute-business-value/report/quantum-manufacturing


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

https://news.engineering.arizona.edu/news/university-arizona-awarded-26m-architect-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)

https://donn601.wixsite.com/opticsage/high-school-quantum


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

Quantum Educational Resources

DoS - Domain of Science -YouTube

Map of Quantum Computing Poster – DFTBA

Qiskit - IBM's Open Source Quantum Computing Resource

Schrödinger's Class | Institute for Quantum Computing |  University of Waterloo (uwaterloo.ca)

https://donn601.wixsite.com/opticsage/high-school-quantum
https://www.youtube.com/channel/UCxqAWLTk1CmBvZFPzeZMd9A
https://store.dftba.com/collections/domain-of-science/products/map-of-quantum-computing
https://qiskit.org/
https://uwaterloo.ca/institute-for-quantum-computing/outreach-and-workshops




Qiskit.org

IBM’s Education System – it’s FREE

https://qiskit.org/


Interested in attending a local 

Quantum Education Workshop ??



Kahoot #2 

CLICK HERE FOR LINK

https://create.kahoot.it/share/quantum-world-part-2/a1dce552-0a7e-4d68-80bd-ff0676f73af7


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.

http://oisc.net/

