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Preco Castice drzia pokope ?
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Profi-sSportovci sa vzdy spoliehali na Newtona ...

Kobe Bryant

Masterclasses in Physics 2021 M. Gintner



Profi-sSportovci sa vzdy spoliehali na Newtona ...

Kobe Bryant

Masterclasses in Physics 2021 M. Gintner



Profi-sSportovci sa vzdy spoliehali na Newtona ...

Kobe Bryant

Masterclasses in Physics 2021 M. Gintner



Profi-sSportovci sa vzdy spoliehali na Newtona ...

Kobe Bryant

Masterclasses in Physics 2021 M. Gintner



Basketbal v mikrosvete

( ™
27?27?
K

‘M-
Masterclasses in Physics 2021 | ' M. Gintner



Kobeho cesta do mikrosveta ...
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hmotnost sa nezachovava...

.. je to forma energie

E = \/ mc?)? + (pc)?
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hmotnost sa nezachovava...

v<e: Ex~mc+ —muo

.. je o forma energie } v=0: E=mc?

E = \/ mc?)? + (pc)?
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hmotnost sa nezachovava...

.. je to forma energie } v=0: E =mc?

(R E%m02+—mv

FE = \/ mc?)? + (pc)?
.. hmotnost sa zachovdva priblizne, ked’' v « ¢

. hmotnost’ moze byt nulovd & wv=c

napr. foton
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hmotnost sa nezachovava...

(R E%m02+—mv

.. je to forma energie } v=0: E =mc?

FE = \/ mc?)? + (pc)?
.. hmotnost sa zachovdva priblizne, ked’' v « ¢

. hmotnost’ moze byt nulovd & wv=c

napr. foton

. ale energia ano

1——_—_J‘_
Masterclasses in Physics 2021 M. Gintner



hmotnost sa nezachovava: Fo1'6ny v krabici
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hmotnost sa nezachovava: Fo'rény v krabici
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hmotnosti v y-svete ..
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hmotnosti v y-svete ...
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hmotnosti v y-svete ...

E = mc?

B v } = Im] = eV/c2
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hmotnost' sa nezachovdva: Rozpady a zrazky

.. Cast’ M sa moze premenit’ na kinetickd energiu ...
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hmotnost sa nezachoviva: Jadrova reakcia
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hmotnost sa nezachoviva: Jadrova reakcia

pred: m, + My = 219881.6 MeV /c?
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hmotnost sa nezachoviva: Jadrova reakcia

pred: m, + My = 219881.6 MeV /c?

g ;
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hmotnost sa nezachoviva: Jadrova reakcia

pred: m, + My = 219881.6 MeV /c?

g ;
po: My, + Mg, + 3m, = 219707.7 MeV /c

AM =173.9 MeV/c? = E=AM.c*=173.9 MeV
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4 fundamentalne sily

relativna sila
104 101t 102 1
silnd
eimag
slaba
gravitacna

*——_——_J_
Masterclasses in Physics 2021 ' M. Gintner



4 fundamentalne sily
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sila v y-svete ...
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sila v y-svete ...

interakcia
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fermiony ...
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fermiony ...
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* neutrdlne leptony:  slabo
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* kvarky: slabo, elmag, silno
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fermiony ...
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silna interakcia: vdzenskeée blues ..

silnd interakcia je silnd
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silna interakcia: vdzenskeé blues ..

silnd interakcia je silnd
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silna sila = proton, neutron, ...

neutrdn proton
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silna sila = proton, neutron, ...

heutron
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slabd sila = beta rozpad
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Kedy sa neutron rozpadne?

pol¢as rozpadu neutrénu = 15 mindt
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Kedy sa neutron rozpadne?

pol¢as rozpadu neutrénu = 15 mind+t
* rozpadne sa polovica zo véetkych neutrénov
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Kedy sa neutron rozpadne?

pol¢as rozpadu neutrénu = 15 mind+t
* rozpadne sa polovica zo véetkych neutrénov
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Number of half - lives

* kedy sa rozpadne konkrétny neutrén ?
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Nejednoznacnost’ mikrosveta ...

tedria: Kvantovd mechanika

— mozné vysledky merania
— ich pravdepodobnost’
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Problém nestabilnych castic
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nobelovsky trik ...
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Higgsov bozon. ..

CMS Vs=TTeV, L=5.1fb~1 Vs=8TeV, L=5.3fb"1

—

(&)

o

o
]

[y
(=]
o
o
|

(&)
o
T

— S+B fit

««eee B fit component
CJ+lo

[ +20

0 I T T I T
110 120 130 140 150
M., (GeV)

S/(S+B) weighted events/1.5GeV

p—» |€&—p I

c¢astica o hmotnosti
125 GeV

Masterclasses in Physics 2021 ' M. Gintner



CERN a LHC ...
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... a Hollywood v CERNe

Morgan Freeman v tuneli LHC ... drzitef Oscara

... Nobelova cena za fyziku mu zatial unika
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... a Hollywood v CERNe
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