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U The Quan'&] World underlies o odern civilization.

U And Quantum is about take humanity to t@ next level.

U You can help make it happen.




This web page has the article below and links to all the references.

Quantum Theory with Computer & Cyber Security Applications
Donn M. Silberman, Fellow of the OSSC & SPIE

Here are the first two paragraphs of the article. Click on the link below to download the full article.


https://www.qoisc.org/article-landing-page

PRE-QUANTUM MYSTERIES We can discuss these another time.

These topics relate to the fundamen
SPECTRA Properties of Quantum Theory.

-

SLALRDOUDY RADIATION

OMIL SF
' II[ J . Today we will skip these and get
: | to the heart of Quantum Computing

and Avrtificial Intelligence (Al).
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Fiber Optics use infrared laser light pulses to
transmit information worldwide.

Wavelengths used by
Fiber-Optic Systems

SingleMode

1310 1550

MuluMode

UV Visible Infrared Microwaves
(invisible)

Radio
Waves



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

fa

. Pasadena City College

g (? [ http://pasadena.edu/academics/degreemnd-certificates/certificatesof-achievement/lasetechnology.php
1\ J NQ?; A Jet Propulsion Laboratory
- R i . ~ - California Institute of Technology
\ ®

A Welcome to EdQuantum Project

HYBRID CURRICULUM IN ADVANCED OPTICS, SPECTR SC'OT{, AND QUANTUM TECHNOLOGIES FOR TECHNICIANS

The Optics and Photonics College Network (OPCN) is
Association of Postsecondary Photonics Technician Educators.
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1¥From Wikipedia: QUANTUM

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
guantization".
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This means that |

discrete value

Graphic representation of g&jlElsige] moving from one energy level
to another, emitting or absorbing [Jyleies of light.

Single photon emitter
Higher Energy Level Higher Energy Level '

Photon of
Energy

%

.. LowerEnergy Level -~

rF-un-n y of radiation, someatimes written as f

giving exprassion E = hf.
E h Quantum energy
of a photon.

5

h = Planck’s constant = 6.626 x 10 JUIJ|E sec=4.136 x 1(1 aV. 5
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semiconductor device. He secured funding and lab space, and went to work on the problem with Bardeen
and Brattain. John Bardeen eventually developed

to account for the "odd" behavior they saw, and Bardeen and Walter Brattain eventually succeeded
I n buil ding a working device. o
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Quantum vs. Classical Computing
Using polarized photons of light as the Qubits
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TheBlochsphereprovidesa-usefutmeansof-visualizingthe-
state-of-a-singlequbit-and.ppm (858770) (researchgate.net)
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QUANTUM ALGORITHMS

MULTIPLICATION FACTORISATION s, 21 53&8177

7177 x 3001 21538177 ENCRYPTION

21538177 7177 x 3001 / y»
EASK] HARD!
EITGIENG NO EFFICIENT @ 717;,'0:7001

CLASSICAL ALGORITHM CLASSICAL ALGORITHM AT e L

Classical Computing Quantum Computing

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



PHYSICAL REALISATIONS

Fundamental Quantum Computer Technolog
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TRAINING THE FUTURE DIVERSE
QUANTUM WORKFORCE


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

UBIT About Us Programs Impact Donate

X QUBIT

Program Overview

This introductory program will equip students with foundational quantum computing skills and
skills in cybersecurity as they relate to quantum. In addition, students will receive training and
general skillbuilding to prepare them for future internships, including professionalism, resume

building and interviewing techniques.

This is a virtual program with one or more special in-person opportunities including quantum

company tours and Q&A sessions with leading quantum experts from cutting-edge

companies.

Program Components:

5 Virtual Lecture & Lab daily for training and skills- In-person special events including quantum

building company tours & Q&As with quantum experts

Apply Now




SCHARODINGER'S CLUB

AT SAMUELI ACADEMY

Possible Summer Workshop

Introduction to Quantum Cryptography

with a hands -on polarization laser lab
¢c2RIFI&Qa ! ASYRIY

3. Quantum Measurements using polarization

4. Introduction to Quantum Cryptography
5. Quantum Cryptography lab with polarization filters and lasers

Also, Samueli Students, contact Mr. Nguyen for a few

Summer intern pOSItlonS With the OSSC to help US grOW- @ ﬁPTESIHSIIWEI]FSI]I.ITHERNEI[F[IRHI!




Light Is an Electromagnetic Wave

. Amplitude A Size of each vibration
. Direction A Path of each vibration

. Length A Separation between vibrations

Scientists study the properties of things.
Properties of waves include:
Amplitude, Direction, Length



Light Is an Electromagnetic Wave

. Amplitude A Size of each vibration A Power

dim light Bright Light
small vibrations
LARGE VIBRATIONS



Light Is an Electromagnetic Wave

. Direction A Path of each vibration A Polarization
Vertical Linear Polarization Horizontal Linear Polarization

Left Circular Polarization Right Circular Polarization



Unpolarized (or Randomly Polarized) Light

unpolarized light

optical surface




Linear p-polarized Light




Linear s-polarized Light

s-polarized light

Q s
750 surface normal

optical surface




L iInear Polarizers

transmission axis

unpolarized light linearly polarized light

Figure courtesy Brian Monacelli




Polarization Analogy

On

t

h e

An unpolarized rope waves through a picket fence

il

\/\

ot her side of the picket

This figure by ASERTEC s license €C BY-NC-SA

f


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

without polarized sunglasses

Watch the car windshields and hood

Image courtesy Brian Monacelli

Polarizers block horizontalpaslarized light, and transmit verticalpofarized light



Polarized Sunglasses Block Glare

with polarized sunglasses

Watch the car windshields and hood

Image courtesy Brian Monacelli

Light reflecting off the ground is horizontalpotarized



Polarized Sunglasses Block Glare

without polarized sunglasses

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

Image courtesy Brian Monacelli

Polarizers block horizontalpaslarized light, and transmit verticalpofarized light



Polarized Sunglasses Block Glare

with polarized sunglasses

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

Image courtesy Brian Monacelli

Light reflecting off the glass is horizontafiplarized



Polarized Sunglasses Block Glare

ATac Visor commercial
https://youtu.be/NCCR2a5Szb8

AANd now for an experiment you can do here.
Ahttps://youtu.be/HoHNI-Skt8



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 Filtersd Hands-on Experiment

Ceiling light; no Pfilters Ceiling lightg one P(h)filter

Ceiling lightg one P(Vfilter Ceiling lightg both P(h & vfilters Page 1 of 2



Polarization Filters

Ceiling light; both P(h & Vifilters

Ceiling light; both P(h & Vfilters
Plusa third Pfilter at 45 deg !!!
(sandwiched irbetween)

How does the filter in between lehore lightpass through??

This is the science of light !!! Polarized light is incorporated into many consumer electronic devices; like your celisptaynand 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 R{+V) filters




Polarization Filters with a Polarized Laser

Laser with R{(+\) filters Laser with P(h+ v + 45) filters
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Get involved with the Quantum World.
1. Take Action:

1.

o U AwWwN

Go to my website, click on links and read articles
Watch YouTube videos on Quantum

Find hands-on workshops close to home

Take ontline courses

Got to a college that offers quantum courses
Take an internship that works in the field

QoISG

QUANTUM DPTICS INSTITUTE OF SOUTHERN CALIFORNIA

Donn Silberman
donn@qoisc.org 949-636-6170

I tme

Experience Life in the QuantumOptics Age

entist, artful mathematician, and creative engineer

This is my businessrd
you can have oneFREE
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QOISC HOME
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Visit the OSSC website for monthly
meeting & outreach events info.

Life in the QuantumOptics Age
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.

‘Summary Thank You

» The Quantum World underlies our modern civilization.

Donn Silberman
» And Quantum is about take humanity to the next level. Quantum Optics Institute of Southern California

www.doisc.org
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M Inbox (17,511) - opt.. @M Microsoft account|.. wx HOME |opticsage [) Finances [ Quantum [] RMV [ Real Estate [] Medical [ 0SSC [] Fitness 7] Otherfa

-

G [i] https://www.ibm.com/quantum

Quantum Products v Access Plans Technology v Solutions v Docs Vv Learn Vv Community Vv Launch IBM Quantum

Highlights of the
IBM Quantum
Summit 2022

IBM Quantum announced leaps forward in quantum
computing performance, scale, and adoption. Discover
the latest software and hardware breakthroughs that are
now putting quantum advantage within reach.

Explore what's new — Read the blog [

Get started with IBM Quantum today Launch Qiskit Runtime on IBM Cloud [
|




How t o program a Quant

L. aQa KOGLJaYKEK

There are other companies that have quantum computer programming platforms,
See my website for links to more.



