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Aka je struktura sveta okolo nas?

A Sense of Scale #

size In atoms and in meters

To resolve very small
objects, we need to use
very high energy.
(Heisenberg again)
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This is why we have
very large accelerators.
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T'Dﬂ 000 High energy cﬂih'smn_s
also create new particles.
(E=mc- again)
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Akeé su fundamentalne castice?
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muon
A heavier
relative

of the electron
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muon neutrino

- Created with muons
when some -
particles decay. .

FHESE PARTICLES
EXISTED JUST

AFTER THE

BIG BANCG,

% : 2 s

it oy uliie s mu-*.rﬁ.a:g e

charm
A heavier
relative
~of the up.

priEey 7 tau ﬂm neutring
?“:’?""?]:1"-‘-" ARE Heavier Not yet observed
PN S still directly. : .

IN COSMIC RAYS
AND ACCELERATORS,

ANTIMATTER
{ Eoch particle also has an antimaltes
counterpunt .., sort of a mirmor unage.
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still,
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Protons have 2 up qliitl‘k:‘i..
Neurrons have 1 up quark .
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_and one down quark.
and two down quarks.
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Podstata sil prirody

Sily medzi fundamentalnymi casticami su sprostredkované
vymennymi casticami
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Electromagnetic Interaction
Electrons exchanging a photon
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Y Quark and lepton exchanginga Wora Z
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3 skupiny qa %
fundamental nyCh castic Strong interaction

Quarks exchanging a gluon and colour

(2leptony+2 kvarky)




THE FORCES IN NATURE

Vel kost sil prirody
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ENSITY OF FORCES
( DECREASING ORDER
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ATOMIC SHELL
ELECTROTEGHNIQUE

RADIOACTIVE BETA
DESINTEGRATION

HEAVENLY BODIES




Standardny model

Obsah standardného modelu ( SM ):

Teoriu elektroslabych interakcii
(elektromagneticke javy a javy slabych interakcii )

Teoriu silnych interakcii ( QCD )
( sily posobiace medzi kvarkami, nukleonmi etc.)

v Gravitacia nie sucastou SM !
( Problémy s kvantovou tedriou gravitacie )



O casticiach SM

Podl a SM zakladné castice b 3 sektorov :

Fundamentalne fermiony

( Zakladné stavebneé castice fyzickéeho sveta - vytvaraju
Struktiry: nukleon, atomove jadro, atom,etc.

P Pauliho princip )

Kvanta silovych poli ( intermedialne castice )
( Bozony sprostredkujuce interakcie medzi casticami
neplati pre nich Pauliho princip)

Higgsove castice

( Interakcia castic s Higgsovym pol om dava casticiam
hmotnost )



Ako skuma fyzika strukturu latky?

Recept:
e Pozname rozptyl bodovych castic
e hladame odklon od bodoveho rozptylu

Interakcia elektroénu s

protonom b

Elektron si vymeni
virtualny foton s partonom
(kvark) protoénu.
Zasiahnuty parton je
vyrazeny z protonu a
vytvara 1 (aj viac) ,jetov*
(prud hadronov), zvysSok
protonu fragmentuje na
hadrony.




Informacia o casticiach... Ako?

Experimenty troch zakladnych typov:

e Urychlovacové experimenty s protibeznymi
zvazkami ( pp, ep, e et)

e Urychl ovacové experimenty s pevnym tercom ( pA,
PA, KA)

 Neurychlovacoveé experimenty



Urychl ovac (Tevatron)

The Tevatron
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Detektor castic

The CDF Detector Upgrade .

Muon System Time of Flight Drift Chamber

Central
Calor

Solenoid

B New Muon
B Old
B Partially New

Silicon Microstrip
Tracker

Plug Calor

Vimrpsy Flaad Besiirz Wom che Tsderron = 3.0 e



Castice Vs ranny vesmir

The first particle physics
experiment: The Big Bang

10 microseconds
Quarks form protons.

300,000 years

Nuclei capture electrons
and form atoms.

The universe becomes
transparent.

13,700,000,000 years
Today




Castice vs. ranny vesmir

cas (sec)

0 b BigBang( T ~ -15*109)

10-32  p Kvarkova epocha ( farebny svet)

7

102 b T ~ 3*101 K (E~ 200 GeV):

¥, . Fazovy prechod ® Vznik Higgsovho kondenzatu
¥, ® leptony, kvarky, W#, Z- bozony nadobudaju M
%, - Vznik prebytku latky nad antilatkou ( ~1:1010 )
10-1 p T~ 10 K (E ~ 100 GeV): = Sucasny exp.
Yo Obsah vesmiru: leptény, kvarky, gluony,

Yo W+, Z- bozony, fotony



Buducnost sa vola LHC-Atlas
LHC urychl ovac: pp 7GeV" 7GeV, L=200xTevatron

Experiment

e

Zacilatok: 2007



Ste vitani na UK FMFI

Preco?

Ma vyznam Studovat na FMFI ?

? Co ponuka Fakulta
Matematiky
Fyziky a
Informatiky

Uzavierka prihlasok: 29-Feb-2004

ESte je cas...



Studium (FMFI1 UK)
e Tradicne odbory: Matematika, fyzika a Informatika

 Nové odbory: biomedicinska fyzika,
ekonomicka a financna matematika,
matematika-manazment
umela inteligencia

Fakulta ponuka:
e 3-rocné bakalarske studium (1. St. VS, titul Bc.)

e 2-rocné magisterské stadium (2. St. VS, titul Mgr. )

Pokracovanie v studiu:
Doktoranské studium (titul PhD. )



Ucitel ské zamerania

Mnozstvo kombinacii:
fyzika-matematika, fyzika-informatika,
matematika-informatika,
matematika-deskriptivna geometria,
matematika-telesna vychova
matematika-biologia, matematika-biologia,
matematika-geografia,
Informatika-biologia, ...

Ziska sa: pedagogicka odbornost
pocitacova gramotnost
univerzalnost,...



Exaktné vedy - ich perspektivy

SR na vedu a vyskum dava - 0.6% HDP
Svédsko - 2.4% HDP
EU minimalne : 2.0% HDP

Moznost ziskat granty EU
Spolupraca so zahranicnymi partnermi

MOze sa zaobist narod bez vedy?
Ano!
... ale buducnost sa zaobide bez neho!



