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1. Standardni Model

/. Veliki Hadronsk1 Sud
2. Kompaktni Mi
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STANDARDNI

Teor1ja koja opisuje elementarne Cestice 1

interakcije medu njima.

Obuhvata 3 od 4 fundamentalne interakcije:

Elektromagnetnu,jaku i slabu.

Gravitacija?

Tamna materija?

Tamna energija?

Oscilacije neutrina?
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VELIKI HADRONSKI
SUDARAC (LHC)

Najmocniji 1 najveci akcelerator Cestica na

svijetu.

Sagraden od strane Evropskog centra za

nuklearna istrazivanja — CERN.

Nalazi se u tunelu koji presjeca francusko-

Svajcarsku granicu u 4 tacke.
Duzina — 26,7 km

Dubina — 100m
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VELIKI HADRONSKI
| SUDARAC (LHC)

_- XD

Obim (km) 26,659 ek,
Polupre¢nik snopa u tacki interakcije 15
Broj dipolnih magneta 1232 7 e /4
Duzina dipolnog magneta (m) 14,3

Broj kvadrapolnih magneta 392



Low B (pp)
High Luminosity

- (cMS)

RF
& Future Expt.

LHC obuhvata 4 detektora:

[
Octant5

1. CMS

2. ALICE

3. LHCb

4. ATLAS
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KOMPAKTNI MIONSKI

SOLENOID (CMS)




KOMPAKTNI MIONSKI
SOLENOID

Tezina detektora— 14 000 t

25 000




KOMPAKTNI MIONSKI
SOLENOID

Magnetno polje — 4T

100 000*




KOMPAKTNI MIONSKI
SOLENOID

CMS DETECTOR

Dijelovi CMS detektora:

Overall diameter :15.0m 2
Overall length ~ :28.7m
Magnetic field :3.8T

1./ Solenoid

2. Unutrasnji sistem za detekciju tragova
3. | Elektromagnetni kalorimetar

41| Hadronski kalorimetar

5. Mionske komore

.| Trigger sistem




SOLENOID

CMS Experiment at the LHC, CERN
Data recorded: 2011-Apr-22 10:42:24.375325 GMT




UNUTRASNJI SISTEM ZA
DETEKCIJU TRAGOVA

*Uloga — rekonstrukcija tragova naelektrisanih

cestica
*Mioni,elektroni,hadroni
*Veliko zracenje
+Sastoji se od:

1. Silicijumskog piksel detektora

+

Silicijumskog trakastog detektora

*Detektori mogu pokriti teniski teren.



ELEKTROMAGNETNI
KALORIMETAR

CMS Experiment at the LHC, CERN

N a'p rav Ij e n j e Od O I OVO VO I framat kr i Stal a Data recorded: 2011-Apr-22 10:42:17.424701 GMT
1 Run/Event/LS: 163286 / 108917657 / 276
(PbWO4)

Uloga — mjeri energiju fotona,elektrona i

pozitrona
Sastoji se od 3 podsistema:
SrediSnji cilindricni dio
Dva poklopca na prednjem dijelu

Sistem za detekciju predtusa

k on & name under "Provenance”, "Tracking", "ECAL", "HCAL", "Muon", and "Physics" to view contents in table



HADRONSKI KALORIMETAR

Uloga — detekcija hadrona
Izgraden od sloja mesinga
Hermeticki zatvoren
Magnetno polje — 4T
Sastoji se iz 3 dijela:
1. Sredi$nji cilindri¢ni dio
2. Poklopac na krajevima

3. Prednji hadronski kalorimetar




MIONSKE KOMORE

Uloga — detekcija miona

Mioni tezi od elektrona 200 puta

Najudaljeniji od sudara Cestica

Koriste se 3 tipa gasnih detektora:
Komore sa driftnim cijevima
Komore sa katodnim trakama
Komore sa otpornim plo¢ama

Dijelovi gradeni u 15 zemalja

CMS Experiment at the LHC, CERN
Data recorded; 2011-Jun-25 00:15:01.292433 GMT
Run / Event 7 LS! 167674 / 255576152 / 209

iiCl( on a name under "Provenance", "Tracking", "ECAL", "HCAL", "Muon", and "Physics" to view contents in table




TRIGGER SISTEM

*Uloga — selektuje bitne dogadaje i obraduje

*Nakon Trigger sistema, podaci se

prosleduju do Kompjuterske mreze.
«Kompjuterska mreza je veoma granata

Sastoji se od 3 sistema.
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Electromag netic:
Calorimeter

Hadron
Calorimeter ~ Superconducting
Solenoid Iron return yoke interspersed
with Muon chambers

Om Tm 2m 3m 4m 5m 6m
| 1 | | 1 1 |

Key:
Muon Electron Charged Hadron (e.g. Pion)

Neutral Hadron (e.g. Neutron) Photon



Presenter
Presentation Notes
Buttons. Click on any particle type to display the relevant slide with animations. Clicking again will return to this slide. 
Recommend putting this slide in the middle of your presentation and putting the other 5 slides at the end. 
If you have any difficulties, contact David.Barney@cern.ch
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Key:
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Presenter
Presentation Notes
Muon: passing through CMS, bending in the field (both ways, depending on when it is inside or outside of the solenoid) leaving hits in the Tracker layers and the muon chambers before escaping completely
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Hadron
Calorimeter ~ Superconducting
Solenoid Iron return yoke interspersed
with Muon chambers

Om Tm 2m 3m 4m 5m 6m
| 1 | | 1 1 |

Key:
Muon Electron Charged Hadron (e.g. Pion)

Neutral Hadron (e.g. Neutron) Photon



Presenter
Presentation Notes
Electron: Bending in the magnetic field, leaving hits in the tracker layers and being “stopped” by the electromagnetic calorimeter


Silicon
Tracker

Electromagnetic™ i
Calorimeter / '

fl"lr}' Iﬁf}lJlHIJ.H#mﬂwﬁ-ﬂ Il'r'I [

»ﬁ;{?%

Hadron
Calorimeter ~ Superconducting
Solenoid Iron return yoke interspersed

with Muon chambers
Om m 2m 3m am °m 6m

Key:

Muon Electron Charged Hadron (e.g. Pion)

Neutral Hadron (e.g. Neutron) Photon



Presenter
Presentation Notes
Charged hadron: Bends in the magnetic field and leaves signals in the tracker layers; passes through the electromagnetic calorimeter leaving essentially no signal, and is “stopped” by the hadron calorimeter
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Tracker
Electromagnetic™
Calorimeter

Hadron

Calorimeter ~ Superconducting
Solenoid Iron return yoke interspersed

with Muon chambers

Om Tm 2m 3m 4m 5m 6m
| 1 | | 1 1 |

Key:
Muon Electron Charged Hadron (e.g. Pion)

Neutral Hadron (e.g. Neutron) Photon



Presenter
Presentation Notes
Neutral hadron: Does not bend in the magnetic field and does not leave any signal in the tracker layers; passes through the electromagnetic calorimeter leaving essentially no signal, and is “stopped” by the hadron calorimeter
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Muon Electron Charged Hadron (e.g. Pion)

Neutral Hadron (e.g. Neutron) Photon



Presenter
Presentation Notes
Photon: passes through the tracker without bending in the magnetic field or leaving hits, is “stopped” by the electromagnetic calorimeter


BUDUCI PLANOVI
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CERN planira izgradnju jos 2 akceleratora ek o
1"\.,_‘ /
1. FCC (Future Hadron Collider) /
Lhe . HE-LHC (27 km)
Obim: 80-100 km ppeolfsions at 33TeV)
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\\ 7 e [Future Circular Colliders)
= ] e A Ultimate goal: FCC-hh (100 TeV)
DUZIna- 80 km . 5! = [Access to highest energies]
Patrick Janot Physics at Future Colliders

28-29 July 2016




HVALA NA PAZNJI!



	��FONDACIJA ZA PROMOVISANJE NAUKE PRONA�ISTRAŽIVAČKA STANICA ,,LOVĆEN,,�ZIMSKA ŠKOLA NAUKE 2017�
	Sadržaj
	Standardni Model
	Veliki hadronski sudarač (LHC)
	Veliki hadronski sudarač (LHC)
	Slide Number 6
	Kompaktni Mionski Solenoid (cms)
	Kompaktni Mionski Solenoid
	Kompaktni Mionski Solenoid
	Kompaktni Mionski Solenoid
	Solenoid
	Unutrašnji sistem za detekciju tragova
	Elektromagnetni kalorimetar
	Hadronski kalorimetar
	Mionske komore
	Trigger sistem
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Budući planovi
	Slide Number 24

