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. motivation

- Inspiration
- the game / the tensors / the kets

- what's next (and how YOU can contribute)



Having fun

Norbert Rosing, National Geographic

Lookup YouTube videos for:

- dog + magpie
. cat + weasel



A child learns
natural numbers...

. ...by playing with apples, toys?

- ...by understanding
the von Neumann construction?



A child learns
classical mechanics...

. ...by playing with balls, blocks?

. ...by learning differential calculus?



A child learns
quantum mechanics...

. ...by learning complex numbers
and linear operators?
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the very nature of reality
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0 the

ayman, the p

nilosopher,

or the classical physicist,

a statement of the form

“this particle doesn’'t have a well-defined position™ [...]

sounds vague, incompetent,
or (worst of all) profound.
't is none of these.”

David J. Griffiths

https://johncarlosbaez.wordpress.com/2015/03/13/quantum-superposition/


https://johncarlosbaez.wordpress.com/2015/03/13/quantum-superposition/

“Common sense
s the collection of prejudices
acquired by age eighteen.”

Albert Einstein, probably

https.//quoteinvestigator.com/2014/04/29/common-sense/


https://quoteinvestigator.com/2014/04/29/common-sense/
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Ponad tydzien warsztatow
z matematyki, fizyki i
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przez studentow dla licealistow,
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NI Tematy z zesziych lat:
91°: “Algebra Obliczeniowa, Zanurzenia Metryczne,
gg; "Wizualizacja Danych, Szyfry Symetryczne,
o1 '0g6lna Teoria Wzgledosci, Supernowe
1
01
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https://warsztatywww.pl/article/en-indie-camp-for-hs-geeks/



https://warsztatywww.pl/article/en-indie-camp-for-hs-geeks/



http://p.migdal.pl/2016/08/15/quantum-mechanics-for-high-school-students.html
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A simple wish

"All | want is the coolest
guantum game in the known
multiverse, please!”

CCol

Mational University of Singapore

Centre for
Oudantum
Technologies

5 people
late Aug - mid Nov 2019
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Snake VS. Colors

Dash Valley

1920x1080 090_Website

Project QUANTUM... Kurzges
The Last Star in the Universe YouTub:

- Red Dwarfs... \ 2
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Figure 5. A realistic diagram of the experiment described
in the main text, which produces a 4-photon GHZ-state
in polarization. The pump length £,; and £, start at the
BS and end at crystals 1 and 2. The lengths £,5 and £,
start at crystals 1 and 2, and end at ceystals 3 and 4. The
lengths for the down-conversicn photons £, start at the

crystals 1 and 2, and end at ceystals 3 and 4.
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Explorable explanations

To find the energy

your signal around a circle - and

average a bunch of points along that path.

http://adereth.qgithub.io/blog/2013/11/29/colorful-equations/
https://explorabl.es/



http://adereth.github.io/blog/2013/11/29/colorful-equations/
https://explorabl.es/

Concept art

by Chiara Decaroli
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https://alpha.quantumgame.io
localhost:8080/

What's next?

- BlG idea:

more particles, entanglement, quantum key
distribution (Ekert protocol!), quantum
teleportation, Everett's many-worlds interpretation

- BIGGER idea:

an interactive textbook teaching
quantum information!




Parametric downconversion
: » ' :
| W | L

| o | o @




INnteractive data

50-50 BEAMSPLITTER

Optical devices used to split a single beam of laser D 5 0— 5 O Bea ms p I Itte I
light into two beams, or to recombine two beams

into one.

Optical devices used to split a single beam of laser

E> \ l> \ - Ty
. . o . . . . . i "alement”: "

"rotation™: 8,
"frozen": true,

"active™: true

N NONONE SNONON Ne "coord": { "y": @, "x": 2 },
"element": "BeamSplitter”,
POLAR CARTESIAN COLOR POLAR CARTESIAN COLOR "rgtation”:
"frozen":
1.00 exp(10.00] 0.71 exp(i10.00]

0.7 exp(i4.7)

https:.//github.com/Quantum-Game/quantum-game-2/blob/master/src/assets/encyclopedia/elements/beam-splitter.md



https://github.com/Quantum-Game/quantum-game-2/blob/master/src/assets/encyclopedia/elements/beam-splitter.md

Connection to a real lab




The project

Quantum Game

Repositories 3

Type: All = Language: All =

Top languages

of quantum states and operations ®vVue @Ty
ni

quantum-

Quantum G;

Invite someone

quantum-tensors
Quantum Tensors - MPM package for sparse ations; Quantum Game




0 Piotr Migdal

| am now In a loving & safe relationship with

TypeScript!

My relationship with pure JavaScript is, well, undefined...

TypeScript — the sane JavaScript
Vue.js — for its modularity & simplicity
ESLint as our strict, grammar-policeman

JSON / Markdown / stuff

Merges, squash rebases, whatever works...



. open source, TypeScript library for interactive
gquantum: information, computing, optics, etc!

C reating Photon
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https://github.com/Quantum-Game/quantum-tensors



https://github.com/Quantum-Game/quantum-tensors

Components for... (v)you!
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https://github.com/Quantum-Game/bra-ket-vue



https://github.com/Quantum-Game/bra-ket-vue
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Work In progress...



. Follow us:
twitter.com/QuantumGamelO
github.com/Quantum-Game

. Play alpha version:
alpha.quantumgame.io

- Interested in collaboration? :)
Programming (numerics, frontend),
evel design, writing (encyclopedia)
pmigdal@gmail.com / p.migdal.pl

+Kuba Strebeyko, Pawel Janicki


https://twitter.com/QuantumGameIO
https://alpha.quantumgame.io/
mailto:pmigdal@gmail.com

Additional slides
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Hyperbolic geometry + an indie roguelike = a geeky (LSD) trip into different
dimensions. Yes, R'lyeh is there as well.

w

hitp:/fwww.roguetemple.com/z/hyper/
HM: hitps.//news.ycombinator.com/item?id=8744353

HyperRogue 4.0

HyperRBogue 4.0 To see all the 11 lands and complete
the quest for Orbs of Yendor, download the game at:
hitpfrogueternple.com/z/hyper.php

L ike Comment

Pawet Schreiber,

| think that you are searching
< the Internet to save on drugs.

. ‘Q Jan K. Marucha Mam wrazenie, Zze spedzasz Zycie na sZukanie po intermnetac
sposobu, by oszczedzic na narkotykach.

Like - &5 7

+ Piotr Mig
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- https://github.com/stared/science-
pased-games-|ist

= science-based-games-list

Science-based games - a collaborative list

w11k Y 61



https://github.com/stared/science-based-games-list




| essons learn

- Hiring a whole team of creative people is hard
- There is no such thing as ,,a game on time”

. Collaboration between various people is fruitful...

. ...at the same: constant overflow of iIdeas

- Being a manager, creative lead, and software
engineer within the same day Is a bit too much...



