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1949

K obnoveni rovnhovahy a oziveni evropske vedy
navrhl nositel Nobelovy ceny Louis de Broglie na
Evropské kulturni konferenci v Lausanne vytvoreni

Evropske vedecke laboratore.

1952

Po dvou konferencich UNESCO se 11 evropskych vlad
dohodlo ustavit docasnou "Conseil Européen pour la
Recherche Nucléaire" (CERN).



Na setkani terrain du futur institut nucléaire

nove rady

\Y;
Amsterdamu
Oylo pro
blanovanou
aborator
vybrano
misto

pobliz
Zenevy.

R

Sous la conduite de M. A. Picot, les membres du Conseil européen pour la
recherche nucléaire se sont rendus hier a Meyrin pour reconnaitre le
terrain ou s’élévera le Centre nucléaire (voir en Derniére heure)

(Photo Freddy Bertrand, Geneve)




1954

Po Uvodni ratifikaci Konvence jejimi clenskymi staty
vznika formalneé Evropska organizace pro jaderny
vyzkum 29. zaFi. Akoli je puvodni rada rozpusténa,
zkratka CERN zustava. Zakladajici ¢lenské staty jsou
Nemecka spolkova republika, Belgie, Dansko,
Francie, Recko Italle Norsko, Nizozemi, Velka
Britdnie, Svédsko, Svycarsko a Jugosldvie. Jugoslavie
CERN opoust| v roce 1961. Rakousko se pripojuje v
roce 1959, Spanélsko v roce 1961, opousti CERN v
roce 1969, ale znovu se pripojuje v roce 1983.
Portugalsko vstupuje v roce 1985, Finsko and Polsko
v roce 1991, Madarsko a CSFR 1992, Ceska a
Slovenska Republika v roce 1993 a Bulharsko v
roce 1999, coz vede k soucasnym 20 clenskym
zemim.



1957

Prvni urychlovac v CERN, 600 MeV protonovy
synchrotro-cyclotron. Prvnim objevem je rozpad
pionu na elektron a neutrino.
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1959

V CERN zahajuje praci prvni velky urychlovac, 28 GeV
Proton Synchrotron (PS), na cas nejvétsi urychlovac
na svéte. Lahev sampanského rozbiji Niels Bohr.

/‘?‘-——'!




1968

Vynalez mnohadratovych
proporcionalnich komor a
driftovych komor prinasi
revoluci do konstrukce
elektronickych detektoru
castic. Georges Charpak
ziskava za tuto praci
Nobelovy cenu za fyziku v
roce 1992.




1973

Prvni dulezZité objevy experi-
mentu na ISR ukazuji vzrust
G¢innych prufezu srazek
protonu s rostouci energii a
existenci castic rozptylenych
na velké uhly diky rozptylu
mezi konstituenty protonu.

Bublinova komora Gargamelle |
na neutrinovem svazku PS
dava jeden z nejvetsich obje-
vU v CERN - neutrdini proudy.
Tento objev dava argumenty
pro teorii sjednocujici slabé a
elektromagneticke interakce.




1981

SPS urychluje na 270
GeV protony a anti-
protony (pfipravené
pomoci stochastickeho
chlazeni vynalezeného
v CERN).

Prvni srazky, studo-
vaneé experimenty
UA1l a UA2, jsou
zaznamenany Vv roce
1981.

Vpravo vystavba UA1




1983

Historicky objev bosonu W (leden) a Z (kvéten) -
dlouho hledanych nosi¢u slabé interakce. Objev
potvrdil elektroslabou teorii sjednocujici slabé a
elektromagneticke sily.

1. kvéten 1983:
proton-antiprotonova
srazka s rozpadem Z°




1984

Carlo
Rubbia

a Simon
van der
Meer
dostavaji
Nobelovu
cenu za
Praci
vedouci
k objevu
Wa/Z.
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1989

LEP zacina v srpnu.
Uz v rijnu jsou
provedena extrémné
presna mereni sirky
Z9, ktera ukazuji, ze
v prirode jsou tri
druhy neutrin.

HADRONS
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Neutralni intermedialni vektorovy boson Z jako
rezonance v G¢inném prifezu produkce hadrond
ve srazkach e- e+ Sirka rezonance zavisi na
poctu lehkych neutrin, na jejichz pary se Z
muZe rozpadat. Hodnota $ifky Z zméfend na
LEP dava s velkou presnosti N, =3.



1990

Tim Berners-Lee, spolupracujici s Robertem Cailliau,
navrhuje distribuovany informacni systém, ktery je
zalozeny na hypertextu a odkazech na kousky

informace
ulozeneé

na ruznych
pocitacich.

Pro tento
systém voli
jméno
"World-Wide
Web".




1991

V prosinci Rada jednohlasné souhlasi, ze
proponovany urychlovac LHC (Large Hadron Collider)
je ten spravny nastroj pro budoucnost.

Vystavba LHC
je definitivné
schvalena

VvV roce 1994,




1992

Georges Charpak dostava Nobelovu cenu za vynalez
mnohodratovych proporcionalnich komor (MWPC).
Tyto detektory podstatné usnadnily méreni drah
castic a nasly i cetné napr. lékarské aplikace.

Tri nositelé %
Nobelovych cen

v CERN,

Carlo Rubbia,
Samuel Ting,
Georges Charpak
pri party

oslavujici
Charpakovu

cenu.
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CERN LHC (Large Hadron Collider)









Inauguration du LHC
LHC Inauguration @)
CERN 21-10-2008 /

Video:

|

http://www.ct24.cz/veda-a- e
technika/28121-v-zeneve-spustili-obri- b= L PRy g gy
urychlovac-castic/video/1/
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ATLAS Control Room, prvni svazky, 20. listopad 2009
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CERN-MOVIE-2009-107.mpg

Restart na sklonku roku 2009

ATL AS Jet Event at 2.36 TeV Collision Energy

b . 2009-12-14, 04:30 CET, Run 142308, Event 482137
E X P E R I M E N T http:llatlas.web.’cem.chlAtlas/publicIEVTDISPLAY;events.html




Dramaticky moment ve vyvoji — 30. 3. 2010

- ¢ Collision Event at
C 7 TeV

A EXPERIMENT

2010-03-30, 12:58 CEST N /
I Run 152166, Event 316199

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html




p,(u+) =29 GeV
n(p+)=  0.66
E ™ =24 GeV
M, =53 GeV

Run Number: 152221, Event Number: 383185
Date: 2010-04-01 00:31:22 CEST

W-uv candidate in
7 TeV collisions


MovieSmall-2.mp4

Run: 154822, Event: 14321500
Date: 2010-05-10 02:07:22 CEST

P, () =27 GeV n(u)= 0.7
p,(u*) =45 GeV n(u') = 2.2

M =87 GeV g
Hy P

| Z>pp candidate
in 7 TeV collisions


MovieSmall-2.mp4

Rovnice pro relativistickou energii  E = \/mzc4 + p°c?
o v ’ v 7 2 2.2 _ 2.4
muze byt prepsana do tvaru E°—p°c’=m-c".

Energie a hybnost maji v riznych vztaznych soustavach jiné hodnoty - ldhev

v mé ruce ve vlaku nemd Zzddnou kinetickou energii vzhledem k vlaku, ale mize
mit docela podstatnou energii vzhledem k zemi ¢i osobé u trati.

Ale ten specidlni vyraz nahore - rozdil kvadratti E a p - se vzdy rovnd (hezdvisle
na vztazné soustave) kvadrdtu klidové hmotnosti ¢dstice vyndsobené c?, coz je
konstanta. Tato vlastnost vede k prekvapivé jednoduchému zplsobu, jak mérit
hmotnosti nestabilnich castic:

Zmerte energie a hybnosti

_ produkti rozpadu
El’ pl El’ pl a Ez; ﬁz
a potom spocitejte

(B, + E2)2 — (P, + I_jz)zcz =M*c”.

Nestabilni édstice s .
nezndmou hmotnosti E= El + Ez

M

E, rj I_j:pl_l_pZ E2 rjz
Dostanete hmotnost M|

V knihdch o teorii relativity se mlZete setkat s pojmem ¢tyrvektor energie-hybnosti,
invariantni hmotnosti atd. Tyto pojmy se tykaji presné naseho tématu, poucte se vice ... 33



Di-muon resonances Full data sample

Jihy

Simple analysis:

O LVL1 muon trigger with
pr ~ 6 GeV threshold

O 2 opposite-sign muons
reconstructed by combining
tracker and muon spectromete

O both muons with |z|<1 cm
from primary vertex
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ATLAS Preliminary

Data 2010,\s = 7 TeV

‘ mean(Y ;) = 9.48 £ 0.01 GeV 4
g L dt ~290 nb

[ ofy )=017+001GeV

E o ON(Y ) =052+ 77
[

— N(Y,,) = 250+ 50

] IIIIII| ] ] IIIIII| - N(Y,)=60+59

1 10

U Looser selection: includes also muons made of Inner Detector
tracks + Muon Spectrometer segments

U Distances between resonances fixed to PDG values; dimuon mass [GeV]
Y(2S), Y(3S) resolutions fixed to Y(1S) resolution




Vsichni hledaji Higgse

http://en.wikipedia.org/wiki/Higgs_boson



The standard model of the electroweak interactions (SM) [1] is based on the gauge
group SU(2) x U(1), with gauge bosons I»’l”ﬁ, i = 1,2,3, and By, for the SU(2) and
U(1) factors, respectively, and the corresponding gauge coupling constants g and
¢’. The left-handed fermion fields of the it fermion family transform as doublets
U, = (;ﬁ) and (Z}) under SU(2), where d; - Zj Vijdj, and V' is the Cabibbo-

i :
Kobayashi-Maskawa mixing matrix. (Constraints on V' and tests of universality are
discussed in Ref. 2 and in the Section on “The CKM Quark-Mixing Matrix”. The
extension of the formalism to allow an analogous leptonic mixing matrix is discussed in
the Section on “Neutrino Mass, Mixing, and Oscillations”.) The right-handed fields are
SU(2) singlets. In the minimal model there are three fermion families.

¢+

A complex scalar Higgs doublet, ¢ = ( &0 ) is added to the model for mass generation

through spontaneous symmetry breaking with potential® given by,

2
| 9,4+, A | |
V(o) = ;L“d)T(p - 7((5[(;*))2. kAL
For ,LL2 negative, ¢ develops a vacuum expectation value, v/ V2, where v =~ 246.22 GeV,
breaking part of the electroweak (EW) gauge symmetry, after which only one neutral
Higgs scalar, H. remains in the physical particle spectrum. In non-minimal models there
are additional charged and neutral scalar Higgs particles [3].

After the symmetry breaking the Lagrangian for the fermion fields, 1, is

= gmiH\ |
= Vi1 @ —my — ——— | Y;
F Z F1 7 { oMy ) i
2
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O = tan—1(g'/g) is the weak angle; e = gsinfy is the positron electric charge;
and A = Bcosby —|- W3 sin Oy is the photon field (y). W= = (Wl £ iWw?) /v/2 and

= —Bsin Oy + W3 cos Ow are the charged and neutral weak boson fields, respectively.
The Yukawa coupling of H to %; in the first term in %, which is flavor diagonal in the
minimal model, is gm;/2Myy. The boson masses in the EW sector are given (at tree
level, i.e., to lowest order in perturbation theory) by,

Mg = v, (10.3a)
1 ev
My =—-—gv=——, 10.3b
=W =5 o 2sin Oy ( )
i ev My
M + = : 10.3¢
Z™ 3 grbg- ~ 2sin Ow cos Oy cos Oy ( €)
M- = 0. (10.3d)

The second term in Zf 1ep1osents the charged-current weak interaction [4-7], where
&5 a — are the weak 1s0sDi ‘aisinoe and lowering oper S 0" exaimnnle



Velmi ridky
proces!!!

1 pb=
10—40 m2

.. 0 deset radu
meéneé casty nez
bézné hadronoveé
procesy.

Proto
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hodné pp srazek
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ATLAS Online Luminosity

2010 pp s =7 TeV
m— 2011 pp Vs = 7 TeV
m— 2012 pp \/s = 8 TeV
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4. Cervence 2012 - ,A day to remember"



Events/5 GeV

e Data

o5 [l Background zZ"’
B Background Z+jets, tt
20 D Signal (m =125 GeV)

7% Syst.Unc.

{5[\s = 7 TeV:|Ldt = 4.8 o

\s=8TeV:|Ldt=5.8fb"

ATLAS
H-zZ" -4l

200

250
m,, [GeV]

The distribution

of the four-lepton
invariant mass, my,,
for the selected
candidates,
compared to the
background
expectation

in the 80 to 250 GeV
mass range, for the
combination of the
Vs = 7 TeV and

Vs = 8 TeV data.

The signal expectation
for a SM Higgs with my
= 125 GeV is also
shown.



Events / 2 GeV

ATLAS ® Data
—— Sig+Bkg Fit (m =126.5 GeV)
-------- Bkg (4th order polynomial)
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95% CL Limit on p

Signal strength (u)

=)

ATLAS 2011 -2012 @@t

~ \s=7TeV: [Ldt=4648f" L[J1=2°
I — Observed

---+ Bkg. Expected

\s=8TeV: |Ldt=5859"

Sig. Expected
— Observed

-
.

— Observed
-2 In Afu)<1

400 500

m,, [GeV]

Combined search results:

(a) The observed (solid) 95% CL
upper limit on the signal strength
as a function of m, and the
expectation (dashed) under the
background-only hypothesis. The
dark and light shaded bands
show the plus/minus one sigma
and plus/minus two sigma
uncertainties on the background-
only expectation.

(b) The observed (solid) local p0O
as a function of m, and the
expectation (dashed) for a SM
Higgs boson signal hypothesis
(u = 1) at the given mass.

(c) The best-fit signal strength pn
as a function of m,. The band
indicates the approximate 68%
CL interval around the fitted
value.









GeV Au+Au na STAR

/7

, prvni 100+100

RHIC




Na urychlovaci RHIC se srazeji Na urychlovaci LHC se srazeji vstricné

vstficné svazky jader zlata (7°Au,g;,) svazky protond, planovana energie je

s energiemi 100 GeV + 100 GeV 7 000 GeV + 7 000 GeV,

(ale také protony 250 GeV + 250 GeV) planuiji se svazky jader olova (%2Pb,,)
Epe T g— eswRs, s energiemi 2 770 GeV + 2 770 GeV

3,8km —>27km ~_
- o Ay




Heavy lon Collision Event

T

= — : -g' 4 | ﬁ

o
Run 168665, Event 83797 {1

Time 2010-11-08 11:37:15 CET E( EXPERIMENT




LHC Page 1 OP Vistars

LHC Pagel Fill: 1534 E: 3500 Z GeV

ION PHYSICS: STABLE BEAMS

3500 Z GeV [ERIGIDE 9.38e+11 I(B2): 9.47e+11

FBCT Intensity and Beam Energy Updated: 12:57:25

01-12-2010 12:57:26

Instantaneous Luminosity Updated: 12:57:26
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Comments 01-12-2010 08:45:54 . BIS status and SMP flags Bl B2

Link Status of Beam Permits

Global Beam Permit
Setup Beam

Beam Presence

Moveable Devices Allowed In

Stable Beams

AFS: 500ns_121b 113 114 O 4bpi3linj_IONS PM Status B1 PM Status B2 ENABLED

bheams are stable
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http://op-webtools.web.cern.ch/op-webtools/vistar/vistars.php?usr=LHC1
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Srazky tézkych iontt Parametry:

Stfedni volnd draha |,
opacita <n>=L [ A,
transportni koeficient
—pfenos

kvadratu hybnosti na
jednotkovou délku G

{/’v
~_

AN

Prvotni
srazka
parton(

Fragmentace
na findlni castice

a
A 4

Délka drahy partonu v médiu L

Razné modely (Baier, Dokschitzer, Mueller, Peigné, Schiff - Armesto, Salgado,
Wiedemann — Gyulassy, Lévai, Vitev — HT: Luo, Qiu, Sterman — Arnold, Moore, Yaffe),
pouzivajici poruchovou QCD, liSi se roli ztrat ve srazkach s partony média a ztrat
vyvolanych gluonovym ,,brzdnym zarenim®.



Run 168875, Event 1577540 "

Time 2010-11-10 01:27:38 CET ‘ AT L AS

A EXPERIMENT




Run 168795, Event 7578342
Time 2010-11-09 08:55:48 CET
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FIG. 3: (top) Dijet asymmetry distributions for data (points) and unquenched HIJING with superimposed PYTHIA dijets
(solid yellow histograms), as a function of collision centrality (left to right from peripheral to central events). Proton-proton
data from /s = 7 TeV, analyzed with the same jet selection, is shown as open circles. (bottom) Distribution of A¢, the
azimuthal angle between the two jets, for data and HIJING4+PYTHIA, also as a function of centrality.
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ATLAS results for the 2011 summer conferences, EPS-HEP (Grenoble) and Lepton-Photon (Mumbai)

This is the central ATLAS results page. It is intended for physicists who are looking for documentation on ATLAS physics,
detector and combined performance results. ATLAS results from LHC collision data are made available via three routes:
publications, listed under the first sub-heading; performance plots; and conference (CONF) notes, which describe
preliminary results. Approved event displays are also available. Links fo results pages with performance plots and CONF
notes are given in the tables below. In addition, public PUB notes may be available, these typically describe either technical
work not related to collision data performance, or studies of the physics capabilities of ATLAS using simulation. PUB notes
are usually linked from the results pages referenced in the tables below.

Publications of the ATLAS collaboration

Combined Summary Plots

Combined Performance Groups and Simulation

Detector Systems, Luminosity and Data Taking, including Event Displays
Upgrade Projects

Other Public Documents & Information

Further information, links
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ProcC se tim zabyvame ?

— Fyzika srazek tézkych iontl je jedno z na UCJF
(experiment + teorie, jadro + Castice).
— Nekteré pro bakalare, magistersti studenti se

prirozené zaclenuji do mezinarodni vedecké komunity (Balek-Kosek-

Rybar-Spousta)
~Fyzika t&Zkych iontd

je pokrocila, ale

s perspektivou
novych
experimentalnich
dat a tim stimulace
teorie.

—-Fyzika je tu stale




CERN’'s mission

« Research: Seeking and finding answers to questions about the
Universe

« Technology: Advancing the frontiers of technology

- Collaborating: Bringing nations together through science

« Education: Training the scientists of tomorrow

P¥inos pro CR:

- Pristup k prvotridni véde, nastaveni skaly kvality védecké prace a
kvality vzdélavani
. Pfinos argumentl pro podporu zakladniho vyzkumu

« Ilustrace mechanismu Feseni velkych otdzek



CERN a prispévek CR

Rozpocet CERN ... zhruba 1 GCHF
PFisp&vek CR ... zhruba 1 % = 10 MCHF =
= 200 MKc¢ = 20 Kc¢/obcan

Pracovnici CERN ... 2 500
Uzivatelé CERN ... 11 000
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I CERN's structure
I The name CERN

i Histo'r"y “highligh'ts

I Nobel Prizes

I Why fundamental
science?

Basic science in a

competitive world

The use of basic science

Physics for health

I Where the web was born

How the web began

How the web works

_ The first website:

info.cern.ch

Why fundamental science?

Some areas of scientific research, such as particle physics and
cosmology, seem remote from everyday life and unlikely to bring
immediate practical applications. Are they worth the effort in human and
material resources?

This research may take us far away from the conditions of everyday life,
but because it continually pushes at boundaries in thinking and in
technology it is a springboard for many new developments.

Fundamental science is where new ideas and methods begin that later
become commonplace - from the electric light, which originated in 19-
century curiosity about electricity, to the World Wide Web, invented at
CERN to allow international teams of particle physicists to communicate
more easily. No amount of applied research on the candle would have
brought us the electric light; no amount of R&D on the telephone would
have brought about the Web. Science needs the space for curiosity and
imagination.

Related links




Why fundamental Science?

C.H. Llewellyn Smith: Prinosy zakladniho
vyzkumu

« Prispévek ke kulture
+ MoZnost objevu mimoradné ekonomické a
praktické dulezitosti

. Vedlejsi efekty a stimulace prumyslu

« \V/zdélavani



Why fundamental Science?

Robert Aymar: Historie nas uci, ze velké skoky

v pokroku prichazeji predevsim jako vysledek Ciste
zvidavosti. Pokrok je klicem k reseni mnoha
soucasnych vyzev a jeho primarnim zdrojem je
zakladni vyzkum. Bez ného by nebyla zadna véda,
ktera by se dala aplikovat. Napriklad Faradayovy
experimenty s elektrinou byla hnany zvidavosti,
ale nakonec nam prinesly elektrické svétlo. Jakkoli
intenzivni aplikovany vyzkum a vyvoj svicky by to
nikdy nedokazal...



Podivejte se sami:

- Stranka CERN pro verejnost:

- Stranka experimentu ATLAS

. Stranka Vyboru pro spolupraci CR s CERN


http://public.web.cern.ch/public/
http://public.web.cern.ch/public/
http://atlas.web.cern.ch/Atlas/Collaboration/
http://atlas.web.cern.ch/Atlas/Collaboration/
http://atlas.web.cern.ch/Atlas/Collaboration/
http://www.particle.cz/vyborcern/
http://www.particle.cz/vyborcern/

