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LHC- Large Hadron Collider
Veliki hadronski kolajder
(sudarac)

Veliki najve¢a masina za

ubrzavanje cestica

Hadronski — ubrzava protone i
jezgra olova,

hadron-(gr. hadros=jak, tezak)
opstiji naziv za protone,
neutrone

Kolajder sudara dve Cestice







Zadatak LHC-a je da sudari dva protona koji

se krec¢u brzinom 99.9999991% od brzine
svetlosti

|
razresi dileme o postojanju novih sila u

prirodi, novih dimenzija u prostoru novih
simetrija, novih formi materije,

a
mozda i da ukaze na postojanje potpuno
novih fenomena.



LHC je smesSten u podzemnom tunelu u
obliku prstena na dubini 75-100 m i
preseca granicu Svajcarseke i Francuske
u blizini Zeneve.

|zgraden je uz finasijsku i nau¢nu podrsku
111 zemalja.

Troskovi izgradnje iznose nekoliko milijardi
evra.

Finansiralo ih je uglavhom 20 zemalja
Clanica CERN-a.

Zemlje koje nisu Clanice, kao Srbija,
uCestvovale su u troskovima izgradnje
detektora na LHC-u.




LHC je pravo tehnolosko cudo !

“LHC je masina koja se gradi
samo jedna i samo jednom’”.

Protone ubrzava veoma jako elektricno polje
do brzina bliskih brzini svetlosti.

Na kruznoj putanji protone odrzava jako
magnetno polje (8.3 Tesla ili 200 000 x
magnetno polje Zemlje) koje proizvode
superprovodni dipolni magneti 1232.

Da bi postigli superprovodnost magneti

| su ohladjeni do1.9 K (-271° C) u tenom

helijumu.

Protoni se kreCu u suprotnom smeru kroz dve
odvojene cevi sa ultra visokim vakumom (kao
u medjuplanetarnom prostoru).

Snopove usmerava 1232 dipolnih magneta
(14.3 m dugacki i teski 3.2 t),

fokusira 392 kvadrupolnih magneta, i joS oko
4000 fino podeSava orbite snopova.






30-Mar-2010 20:14:20 Fill #: 1005 Energy: 297.4 GeV I(B1): 1.55e+08 I(B2): 7.06e+07
ATLAS ALICE CMS LHCb

Experiment status sty |

Instantaneous Luminosity 0.000e+00 0.000e+0Q 0.000e+00 0.000e+00

BRAN Count Rate 1.559%¢-01 2,818e-05 2,969e+00 2,732e-07
BKGD 1 0.002 0.013 0.002 0.122
BKGD 2 0.000 0.000 0.002 0.002
BKGD 3 0.000 0.005 0.003 0.040

LHCf Count(Hz): 0.000 |LHCb VELO Position Gap: 58.0 mm | \TOTEM: STANDBY

Performance over the last 12 Hrs
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2012 LHC status, 2 novembar 2012.g.

Fill: 3254 E: 450 GeV 02-11-12 16:11:27

PROTON PHYSICS: INJECTION PROBE BEAM
0.00e+00 [IIN 1.06e+09 0.00e+00 [l 1.19e+09

TED TI2 position: BEAM TDI P2 gaps/mm up: 10.41 down: 8.51

TED TI8 position: BEAM TDI P8 gaps/mm up: 9.71 down: 9.14

FBCT Intensity and Beam Energy Updated: 16:11:24

Intensity

BIS status and SMP flags
Comments (02-Nov-2012 15:27:48) Link Status of Beam Permits
No beam for 1 hour for card exchange in BLM crate Clobal Beam Permit
First line steering checking then Fill for physics Setup Beam
Beam Presence
Moveable Devices Allowed In

Stable Beams

AFS: Pilot_1374 PM Status Bl ENABLED [\ B ¢TI :¥4 ENABLED




Kada bude radio punom snagom LHC ce
proizvoditi oko 600 miliona proton proton sudara
svake sekunde sa ukupnom energijom 14 TeV,
(14 Teraelektron volti ili 14 hiljada milijardi eV).

Cestice nastale tokom sudara registrovacée 4 glavna
detektora ogromnih razmera:

ATLAS (A Toroidal LHC AparatuS)
CMS (Compact Muon Solenoid)
ALICE (A Large lon Colider Experiemnt)
LHCb (Large Hadron Collider beauty






NajvecCi detektor Cestica koji je ikada
konstruisan:

duZina 46m, visina 25m, §irina 25m |
tezina 7000 tona.
Cilindriénog je oblika.

Zadatak eksperimenta je da traga

za novim Cesticama: Higsovim bozonom,
supersimetricnim Cesticama, dokazima o
postojanju novih sila u prirodi, istrazi da li
postoje ekstradimenzije u prirodi i drugi
novi fenomeni.

R i | DA
U eksperimentu uCestvuje oko 2800
istrazivacCa (169 univerziteta i 37 zemalja).
Medu njima su i istrazivaci iz Instuta za
fiziku u Beogradu.




Instaliranje

§ |\ ATLAS detektora
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Z->nu candidate in 7 TeV collisions

Run Number:154822, Event Number: 14321500
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12 EXPERIMENT

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

p.(H) =27 GeV n(u)= 0.7
p,(u*) =45 GeV n(u*) = 2.2

M =87 GeV
MM

@ Z>uu candidate
in 7 TeV collisions
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Run Number: 189280,
Event Number: 143576946
Date: 2011-09-14, 11:37:11 CE’

EtCut>0.3 GeV
PtCut>3.0 GeV
Vertex Cuts:

Z direction <lem
Rphi <lem

Muon: blue
Cells:Tiles, EMC




& Hybrid pupils analﬁ's Rol for im’ sin “ version m Wmdo‘
Flleivlew Histograms Preferences Help
File Name ETMis [GeV] Track - D n M(Zir{GeV] M(4l) [GeV]
00036_JiveXML_166964_987982.xml 19.626 Tracks 3 95.325
Tracks 69

@ @ M X
Previous Event NextEvent InsertElectron Insert Muon Delete Track ResetCanvas
ETMis: 20.808 GeV 9: -2.415 rad Collection: I‘.ET_Remeal

ATLAS 2010-10-18 04:39:34 CEST run:166964 ev:987982 HYPATIA [ifi| File

4 ETIR(O1) (OV)

=4 Cainstallers\HYPATIA\GroupA\00036_JiveXML_166964_987982.xml G 0= ofy o%
Reconstructed Tracks

Track +/- P [GeV]
v 17acks 3 112.57
’ Tracks 69 -
Tracks 127
Tracks 128
Tracks 134
Tracks 136
Tracks 154
Tracks 176
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Control W

» Parameter Control [ _!ntcraction and Window Control | Output Display

7 Projection | Data A Cuts | InDet | Calo | MuonDet 7 Objects 7 Geometry

InDet
Calo
MuonDet
Objects |d0] < |2 5mm
ATLAS 120] <200 cm

Name Value
v/ |Pt| > [E 0 GeV

140 Loose] <|2.0em
[20-2Vtx] <[25mm
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Run Number: 201289, Event Number: 24151616
Date: 2012-04-15 16:52:58 CEST

2012 Z boson (kandidat)
koji se raspada

na dva miona (Z->mu mu)
sa 25 rekonstruisanih
verteksa




Collision Event at
[ TeV

WATLAS
| EXPERIMENT

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

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




55% ATLAS 2-Jet Collision Event at 7 TeV
b

EXPERIMENT -

2010-03-30, 13:16 CEST S
Run 152166, Event 399473 %

e TN

»&P

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html
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Dogadjaj sa dva dzeta. Kvarkove koji nastaju u interakciji
registrujemo kao usko kolimisane mlazeve Cestica, dzetove.




f f ‘ \
PG j i i i &
'3, _ __ | _
EXPERIMENT
_-— |
Run Number: 152166, Event Number: 890572
Date: 2010-03-30 15:19:40 CEST

[/ TeV Event with
Jets and 2 Muons




A EXPERIMENT

Run Number: 152409, Event Number: 5966801
Date: 2010-04-05 06:54:50 CEST

W-ev candidate in
7 TeV collisions
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Prostorija odakle kontroliSemo ATLAS eksperiment
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