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NEPREDSTAVITELNE ATOMY

|

e https://www.youtube.com/

watch?v=RuQDbl8PolJs

e https://www.youtube.com/

watch?v=5IqgAvC460jY

4 field tested systems



https://www.youtube.com/watch?v=RuQDbl8PoJs
https://www.youtube.com/watch?v=5lqAvC46OjY
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"

> ATOMOS —> [N DIVIS] BLE

» WAS CONSIDEPEPD TO BE THE FUNDAMENTAL ONSTITUENT

DIFFERENT ATOMS OF DIFFERENT MASS AND DIFFERENT (HEMICAL

JOHN DALTON 1766~ 184Y INTEERAL
DIMITR!  MENDELEE\ 334 - 1907 PERLODIC TABLE BASED on ATOMIC [MASS AND PROPEFTIL
ELEMENTS ARE MADE | F MALL PARTICLES » ATOM ¢ F THE SAHE
MI\".',:/ PROPERTY, SIZE
ATOMS CANNOT BE DIVIDE[ / (REATED  OR DE STEOYE!
ATOMS COMBINE IN WHOLE NUMBER RAT0S TO FORM  CONPOYND S

IN CHEMICAL REACTION S — ATOMS ARE CoMBINED  SEPARRTED, OF I '

http://ilectureonline.com Next video discusses the structure of atoms.



http://www.ilectureonline.com/lectures/subject/PHYSICS/10/77

ELEMENTARN/{ CASTICE

Elementary
Particles

e Zname jich nékolik set

* Tridéni je mozné podle:

* spinu (bosony a fermiony) Ve

electron (Maly tau
neutrino || neutrino| | neutrion

» podle charakteru ¢astice/anticastice
e K
electran (| muon
I

Threse Families of Matter

* podle interakce, ktera na né pusobi

Force Carrier




PODLE SPINU

el i

Castice hmoty Castice interakci

Fermiony (spin 1/2) Bozony (celociselny spin)

* Fermiony

Kvarky Leptony Silna interakce:

Prvni \
oo | L] [

* maji polocCiselny spin — leptony, kvarky, baryony
* splnuji Pauliho vyluCovaci princip
* Tidi se Fermiho-Diracovou statistikou
* Bosony
* maji celocCiselny spin — mezony, foton atp.
* nesplniuji Pauliho vyluéovaci princip

* Fidi se Boseho-Einsteinovou statistikou
Higgsovo pole:
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DUALITA CASTIC
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DfQH306dKss&t=12s

https://www.youtube.com/w

atch?v



https://www.youtube.com/watch?v=DfQH3o6dKss&t=12s

KVANTOVAN!I
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https://www.youtube.com/watch?v=bChNhy1prD4

KVANTUM 101

*  Princip neurcitosti
https://www.youtube.com/watch?v=kZTXIcYfqEE

* Superpozice stavu
https://www.youtube.com/watch?v=IHDMJqJHCQg

* Kvantova provazanost
https://www.youtube.com/watch?v=rgm|VeheTVU

* Pravdépodobnost
https://www.youtube.com/watch?v=GgBJiOM5tm$8

* Kvantové vypocty
https://www.youtube.com/watch?v=gT5sD3GPpml

* Fotoelektricky jev
https://www.youtube.com/watch?v={WbwDTPju-M

 Kvantové tunelovani
https://www.youtube.com/watch?v=YgOLT3n4mYY

* Budoucnost kvantové fyziky
https://www.youtube.com/watch?v=81JdwTRSTFQ



https://www.youtube.com/watch?v=kZTXIcYfqEE
https://www.youtube.com/watch?v=IHDMJqJHCQg
https://www.youtube.com/watch?v=rqmIVeheTVU
https://www.youtube.com/watch?v=GqBJiOM5tm8
https://www.youtube.com/watch?v=qT5sD3GPpmI
https://www.youtube.com/watch?v=jWbwDTPju-M
https://www.youtube.com/watch?v=Yg0LT3n4mYY
https://www.youtube.com/watch?v=8IJdwTRSTFQ

PODLE INTERAKCE

Gravitacni sila — na vSechny Castice
Elektromagneticka sila — jen na Castice s nenulovym nabojem
Silna jaderna sila — vaZze nukleony (plsobi na tzv. hadrony, nepUsobi na tzv. leptony)

Slabd jaderna sila — pri beta rozpadu, plsobi na vSechny castice

Typ interakce Relativni sila Dosah (m)

elektromagneticka

gravitacni

oo
(hadrony) (kvarky)




HMOTA / ANTIHMOTA

» Ke kazda Castici existuje anticastice
* Jeji klidova hmotnost a spin se shoduiji

e Opacna znaménka maji elektricky naboj, baryonové Cislo, leptonové Cislo a podivnost

electron pasitron

hydrogen anti-hydrogen



SYSTEM ELEMENTARNICH CASTIC

* Fundamentalni ¢astice (bez zndmé dalsi vnitfni struktury)
e Stavebni prvky latky — leptony + kvarky
« Castice realizujici silové pGsobeni mezi nimi
 Hadrony
Baryony

Mezony



STAVEBN| CASTICE LATKY

= O rok
lepton naz hmotnost doba Zivota objevu

* Leptony elektron 051 MeV (

* Neutrina — elektronové, mionové, tauonové

mion oo —
(t82ky eletron) | 102 MeV (207m)
* Elektron / pozitron
tauon 297 MoV (3 48
* Mion (Supp[t“"l\] 7 MeV (3 484 m,)

eletron)

* Tauon

L. M. Lederman
M. Schwartz
J. Steinberger

v, tauon_pve ? 1999 P. Yager
neutrino V. Paolone

mionove
neutrino




KVARKOVY MODEL

* \lysvétluje vlastnosti a chovani hadronl (proton, neutron atp.)
* Osminasobna cesta

e Kvarky—d, u,s,c, b, t




CHARAKTERISTIKY CASTIC

e Klidova hmotnost
* Klidova energie

* Elektricky naboj

* Spin

* Leptonové Cislo

* Byryonové Cislo

* Podivnost

* Princip nerozlisitelnosti



ZAKONY ZACHOVAN|

e Baryonového Cisla
* Leptonového Cisla
* Spinu

e podivnosti



INTERAKCE A INTERMEDIALNI CASTICE

* Elmg interakce
e Slaba
e Silna

* Gravitacni



SJEDNOCENI INTERAKCI

* Elmg interakce

* Elektroslaba interakce
e GUT

* SUSY
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Universe’s Phone Number
From the Planck scale to the universe - 2‘_ %3 10%1y=
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DOPORUCENE INFORMACNI ZDROJE

* https://www.aldebaran.cz/astrofyzika/interakce/

* https://www.branadovesmiru.eu/odborne-clanky/elementarni-castice-standardni-model.html

e https://www-ucjf.troja.mff.cuni.cz/dolejsi/textbook/particle textbook CZ.htm

* https://www-ucjf.troja.mff.cuni.cz/~horejsi/popular.php

e http://jan.gfxs.cz/studium/files/mikro/ECaSM screen.pdf



https://www.aldebaran.cz/astrofyzika/interakce/
https://www.branadovesmiru.eu/odborne-clanky/elementarni-castice-standardni-model.html
https://www-ucjf.troja.mff.cuni.cz/dolejsi/textbook/particle_textbook_CZ.htm
https://www-ucjf.troja.mff.cuni.cz/~horejsi/popular.php
http://jan.gfxs.cz/studium/files/mikro/ECaSM_screen.pdf

JE UZ KONEC NEBO JESTE NEN{ KONEC?

“About your cat, Mr. Schrodinger—I have
good news and bad news.”




