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Atomas: 1010 m kvarkai
Branduolys: 1014 m
Kvarkas: < 101 m

Nukleonai

/

Protonas
o

Jeigu protonas ar neutronas
buty 10 cm dydzio, tai kvar-
kai ir elektronai turéty buti
mazesni nei 0,1 mm, taciau
atomo skersmuo turéety buti
apie 10 km. Daugiau kaip
99,99 % atomo yra tuscia
erdve.

Elektronai Branduolys

Molekulé

Medziaga




Gamtoje egzistuoja 4 jegos

r - b
Elektromagnetiné
* elektros lemputé
* televizorius
* stabilus atomas

Silpnoji

* B skilimas

* pp branduoliné
sintezé Sauléje

.
‘‘‘‘

Stiprioji Gravitaciné
: bra[\duolys « Zemés trauka
protonas » Saulés sistema
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Particles

Leptons

Elactric Elact ric
Charge Chargsa

Tau '

' Neutrino a 0
Muon g

Muen 0 Neutrino ﬁ 0

Electron

Electron MNeutrino

Quarks eeeees———

Electric Electric

Charga Charge
Bottom e -1/3 Top e 2f3
Strange e 143 Charm e 2/3
Down e -113 Up t 2/3

each quark: 8-, 85, G 3colors
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Kvarky vardai

Zavingasis
2 2 2
kylantysis ) (3) (3) virsninis
up charm top

bl

(%) 3) 3)

——

strange bottom

krintantysis gelminis

keistasis
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Kvarkal ir spalvos

Visi kvarkai yra trijy rasiy, kurios vadinamos ,spalvomis”

up down
+2/3 -1/3

Kvarkai susideda taip, kad susidaryty ,bespalvé” dalelé
Barionai (trys kvarkai: raudona+ zalia + meélyna = balta)

proton Stipriosios jégos

»Suklijuoja“
kvarkus j suristas

blsenas
Mezonal (kvarko ir antikvarko pora pion
raudona + antiraudona = balta) L




Yellow Red

Cyan Magenta Green Blue

Additive (light) Subtractive (paint)

Additive and subtractive color combinations
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Size of Things

Instruments Observables

Accelerators F 1022 - SUSY particle? ‘
LHC,LEP L 4 ()18 - Higgs? (range of

Z/\W nuclear force)
ST Proton (noe of *® @
Nuclei @

weak force)

uclei
(PaEiTIe beams) | 10-10 4 Atom
ectron -
: Virus
Microscope | 106 -
Microscope Cell
i B T
o 1m —
£ 6 =
10 Earth radius 2 P
- 1010 - Earth to Sun o
Telescope — 1014 — S~—
£ 1 018 A

L 1022 | Galaxies
Radio [ 1026 _| Radius of observable
Telescope LS Universe




The Big Bang
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DARK ENERGY

NEUTRINOS _0.3%

"
* U o N
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x *
ISTARS . T 0.5%]|

‘| HYDROGEN/HELIUM. 4%
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Juodosios skyles (bedugnés)




Neutrinai po jusy oda

Kiekviena sekunde kiekvieng Zemés
1cm? perskrodZia daugiau kaip 10
milijardy (10%°) neutriny atlékusiy is
Saulés

NN S W

atléke is Saulés kiekvieng
sekunde perskrodzia jus
Nesijaudinkite!
Neutrinai jusy nesuzeis.
Neutrinams jusy kunas yra permatomas.
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Europos
Branduolio
Tyrimy
Organizacija

IMC 279
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Distribution of All CERN Users by Location of Institute on 14 January 2014
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MEMBER STATES

Austria 75
Belgium 152
Bulgaria 49
Czech Republic 208
Denmark 50
Finland 93
France 835
Germany 1185
Greece 98
Hungary 59
Israel 49
Italy 1337
Netherlands 174
Norway 86
Poland 186
Portugal 113
Slovakia 55
Spain 293
Sweden 84
Switzerland 330
United Kingdom 769

CANDIDATE FOR OTHERS China 122 Iran 20 Pakistan 18
6280 ACCESSION China (Taipei) 71 Ireland 5 Peru 2
OBSERVERS Romania 86 Argentina 13 Colombia 10 Korea 105 Saudi Arabia 3
India Armenia 16 Croatia 23 Lithuania 13 Slovenia . 25
Japan Australia 39 Cuba 3 Madagascar 3 South Africa 32
Russia ASSOCIATE MEMBER | Azerbaijan 2 Cyprus 13 Malaysia 8 Thailand 8
Turkey IN THE PRE-STAGE Belarus 24 Egypt 18 Mexico 46 TEYROM. | 082
USA TO MEMBERSHIP Brazil 116 Estonia 17 Montenegro 1 Ukraine 24
3@@ 4’ . Canada 147 Georgia 11 Morocco 6
Serbia 30 Chile 8 Iceland 4 New Zealand 5




LHC - B CERN

el polnte “=E ATLAS ALICE
- Point 1

cMms
Point 5
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Keturi pagrindinial eksperimental

Particle Padticjaomentum
Time gleentlﬂ cation Identification
Projection Detector
Chamber / Magnet
S r

L3
Magnet

’ ﬁ
Muon Chambers

[ M4
Photon [ Up Stream Region Down-Stream Region
: ner Spectrometer 166 ................... M.S |




ATLAS didziausias, CMS sunkiausias detektoriai

ATLAS CMS
| ~46m, d ~ 25m, wt ~7000t | ~22m, d ~ 15 m, wt ~12000t
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CERN Accelerator Complex

_— e
CMS

LHC

2007 (27 km)

No:r,‘th Area

SPS

ATLAS

AD

PS

LINAC 2

LINAC 3 Leir
ke 2005 (78 m)
ons
p (antiproton] === /antiproton conversion  »

LHC Large Hadron Collider SPS Super Proton Synchrotron PS Proton Synchrotron

AD Antiproton Decelerator CNGS Cern Neutrinos to Gran Sasso
LEIR LowEnergylon Ring LINAC LINear ACcelerator
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m Gran Sasso

East Area

» electron




Statybos projektas pristatytas 1980 m.,
patvirtintas 1994 m.

Statyba prasidéejo 1998 m.

LEP (Large Electron-Positron
Collider) sustabdytas 2000 m.
pabaigoje LHC jrengimui

Greitintuvas jrengtas 27 km ilgio
Ziediniame tunelyje ~100 m po Zeme

Per dieng bus jgreitinama apie 2x10°
gramo protony

Slegis protony pluostelio vamzdyje —
1013 atm, t.y. 10 karty mazesnis nei
Ménulyje

Darbiné temperatiira: -271,3°C (1,9K),
kas yra Sal¢iau uz kosmosg (2,7K)

Planuojamas didZiausias protony
greitis =0,999999991 Sviesos greicio
(E=7 TeV), 1leidziamy protony greitis
=0,999997828 Sviesos greicio (E=450
GeV)

Protonai Zieda apskries 11 245 karty
per sekunde

Kas sekunde¢ jvyks apie 600 min
protony susidiirimy

Kiekvieno 1§ 4 didziyjy eksperimenty
per metus sukaupti duomenys uzimty

100 000 dvigubo sluoksnio DVD

Protony spindulio turima pilna energija
bus ekvivalenti 400 t traukinio turimai
energijai, kai jis vaziuoja 150km/h
greiCiu. Tiek energijos 1Slydo 500 kg
vario.




Protony susidurimai

7x10%? eV Spindulio energija

10*%* cm?2 st  Skaistis

2808 Pluosteliy skaicius spindulyje
104 Protony skaicCius pluostelyje




Vienas CMS detektoriumi registruotas jvykis
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Atgal link Didziojo Sprogimo

1
ran-

. . B .
' Kvarkai ir leptonai Hadronai .. Atomai
duoliai |

Extrapolation
\ Nucleo-

synthesis

;

10's 10%  3min 15 Billion

) §
Laikas po didziojo sprogimo ears
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CMS preliminary
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140 - ATLAS
Vs=8TeV, [Ldt= 5.8 fb~1
1204 H—=wWW)— evuv/uvev + 0/1 jets
- data #« SM (sys @ stat)
> 100 - ;| ww B WZ/ZZ/Wy
g 30 + O ‘ single top
% | B Z + jets I W + jets
= [1 H (125 GeV)
S 60— <
[« B
40 —
20—
_+_
O ; - - 1 = T ==
50 100 150 200 250 300

my (GeV)
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AcCiu uz demesj




