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PARTICLE GAMES - STUDENT IDEA

2011: Four basic particle card games
by Cs. Torok, Judit Csérgd, T. Cs., BerzeTOK Science Club in Gyongyds, Hungary
1. ANTI
2. Cosmic Showers
3. Let’s Detect!
4. Quark Matter Card Game

2012: talks, demonstrations and presentations

5. Memory of Quark Matter

6. Find Your Own Higgs Boson

7. Particle Poker (Academia Europaea, Bergen)
8. Particle 66, Machiavelli (CERN Open Days)

2013: talks, demonstrations and presentations
9. Quark Wars: Summer Camp of Berze Science Club, Visznek
10. Particle Mahjongg - Martély, Camp of Science Club Movement

2014: WPCF 2014 conference, KRF, Gyongyos, Hungary
11. Quark Matter on Rubik’s 3x3 Cube
12. Particle Hits! - CERN @ Wigner Open Days, Budapest

2016: Low-x 2016, KRF, Gyongyos, Hungary
13. LHC Experiments Rubik’s Void, with a Black Hole

2023: ISMD 2023, MATE KRC, Gyongyos, Hungary
13+1. Standard Model of Elementary Particles on Rubik’s 4x4 Cube
+2. Standard Model Card Game: Find your own Odderon!


http://arxiv.org/abs/arXiv:1303.2798
http://arxiv.org/abs/arXiv:1303.2732
https://arxiv.org/pdf/1702.06217.pdf
https://indico.cern.ch/event/472823/contributions/2180538/attachments/1288931/1918635/2016-06-10-Csorgo-LHC-Rubiks-Void-Black-Hole.pdf

ELEMENTARY PARTICLES

Three generations
of matter (fermions)
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ELEMENTARY PARTICLES - PLAYFULLY

Three generations
of matter (fermions)
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SU(3) COLOR AND OPTICAL COLOR
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Quark Matter Card Games

Dedication to the author, by Roy J. Glauber (Harvard)
Nobel Laurate in physics (2005)

Részecskés Kartyajaték
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https://yourhiggs.com/

QUARK MATTER - ON RUBIK'S CUBE

Perfect Fluid of Quarks — on Rubik’s Cube
locally, color is deconfined
globally, color neutral
Red opposite to anti-red (green/blue)
Green opposite to anti-green (blue/red)
Blue opposite to anti-blue (red/green)
guarks opposite to anti-quarks
conservation laws
rotates and ,,expands”
large degree of internal disorder (entropy)

small shear — illustration of perfect fluidity

https://shop.rubik.hu/



https://shop.rubik.hu/
https://shop.rubik.hu/

QUARK MATTER - WITH A SMILE

From Professor T. Kodama
(Brazil)

connecting

Albert Einstein,

Mona Lisa Cube,

Quark Matter Cube,

and the Road to Reality:

a Complete Guide to Nature.

Maybe particle games are

not so complete,
but their way is certainly
so interesting.
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LHC and its 5 major experiments




Rubik’s Void Cube




LHC Experiments on Rubik’s Void




Standard Model Card Games

Find your own Odderon! — see Georgina’s student talk

Three generations
of matter (fermions)

mass —| 2.4 MeVjc?

charge —| 24
Spin—| 34 u

name —

electron
neutring

0.511 MeV/c?

« |1
S | e

electron

1.27 GeV/c?

v
4+ C

charm

104 Mev/c?

-4

B
strange

=0.17 MeVic?

+Vi

muon
neutring

105.7 MeVic*

-1
M

mLon

171.2 Gevjc*®

Z5
L5
top
4.2 Gevjc?
=14
LA
bottom

91.2 GeVic?

ﬂZD

80.4 GeVic?

Standard Model
of Elementary Particles

g H Gluons also represented
Higgs Change color

HOS00N e
Change anti-color

Fits nicely to Rubik’s 4x4x4 cube
Six sides:
3 colors + 3 anti-colors

Particles
Opposite side:
Anti-particles

What about the Higgs boson?

Gauge bosons

Bonus extral



Standard Model on Rubik’s 4x4

Presented to the participants of ISMD 2023
© T. Csorgo (2023)

Higgs: attached as key-holder
Need more space for gluons ...




Thank you for your attention!

QUARKMATTER
CARD GAME

FIND YOUR OWN HIGGS BOSON

https://shop.rubik.hu/en/

Questions?

RESZECSKES
KARTYAJAT

ELEMI RESZ
2 KIA

Jupir

Torok Csasa

Csorao Tamis



https://shop.rubik.hu/en/hikashop-menu-for-module-159/quark-kocka-3x3
https://getyourhiggs.com/
https://shop.rubik.hu/en/hikashop-menu-for-module-159/quark-void
https://getyourhiggs.com/product/quark-matter-card-game/
https://getyourhiggs.com/product/reszecskes-kartyajatek/

Legal info:

Pictures on the Rubik Void 3x3 and the packing material are derivative works
Rubik company has IP rights for the design and the layout of the Rubik’s Void cube.

The pictures layed out on the faces of the Rubik Void 3x3 cube are CERN material.
T. Csorgd, the author greatfully acknowledges the permission of the CERN Press
Office to use these pictures in this educational game, credits CERN as the source

of Figures and holds CERN free and harmless in connection with the use of these
pictures.

CERN retains copyright of these images, as explained in detail at
CERN experiments on Rubik’s Void with a Black Hole:
© T. Csorgd, presented at Low-x 2016, Gyongyos, on June 10, 2015.

Standard Model on Rubik’s 4x4x4 cube:
© T. Csorgd, presented at ISMD 2023 in Tokaj, Hungary, on August 26, 2023.


http://copyright.web.cern.ch/

