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A nagy hadron-utkdzteto
(Large Hadron Collider, LHC)

Az LHC Kkisérletei: CMS, ALICE, TOTEM, ATLAS
p-p UtkGzesek és luminozitas

Az elso cikk gyorsitott protonokkal
Higgs-bozon??

Az elsO nehézionos cikk
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Jet-kioltas
Simon Tamas: http://cernblog.wordpress.com/

Horvath Dezs®: Az LHC elsd két éve HTP-2011: eltadis a CMS-nél 2011 aue. 15. —n.2/30



CMS

f LHC

COMPASS

neutriné

2}
)
=
(8]

East Area
Superconducting &

magneis .
s Proton
antiproton
m— NChEZ 10N
| HC-B it : neutrind
GMS Gran Sasso (1)
Compact Muon Solenoid 730 km

Horvath Dezs®: Az LHC elsd két éve HTP-2011: eltadis a CMS-nél 2011 aue. 15. —n.3/30

ALICE LFiEsR



A CERN és kornyeke
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Az LHC CMS—detektora

CMS
A Compact Solenoidal Detector for LHC
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Total weight : 12,500
Overall diameter : 15.00m e,
Overall length : 21.60m c AETLRN TOXE
Magnetic field : 4 Tesla

Compact Muon Solenoid: 12500 tonnas digitalis kamera
100 M pixel, 40 M kép/mp, 1000 GB/mp adat
Tarolas: 100 kép/mp = adatszires!! J
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Beillesztik a CMS magnesét
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Az LHC elsO idoszaka: 2009-2011

f 1. Jarassuk be a gyorsitot: energia, intenzitas, stabilitas T

2. Ertsiik meg a detektort: mikodés, trigger, kalibracio

3. Mennyire hiteles a szimulacionk? Leirja az ismert
folyamatokat és a detektort? Egyezik a mért
adatokkal?

4, Latunk elterést (tobbletet) valamilyen eloszlasban a
hattérszimulaciohoz képest? Uj fizika vagy hibas
hatterbecslés?

5. Mukodeés osztozik a gyorsitofejlesztés es a
Kisérletezes kozott

6. 2010 nov. 4: Pb-ionok keringenek es gyorsulnak.
(Nov. 7: forradalom a nehézionfizikaban!)
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2011 aug: 1380 csomag, 50 ns tavolsa

Fill: 2022 E: 3500 GeV 12-08-2011 09:45:12
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22:00 00:00 000 0400 0600 — ATLAS — ALCE — M5 — LHCh

Comments 12-08-2011 09:33:25: BIS status and SMP flags
Link 5tatus of Beam Permits
Global Beam Permit
« + « STABLE BEAMS * * * Setup Beam
Beam Presence
Moveahle Devices Allowed In
Stable Beams

| AF5: 50ns_1380b+1small_1318_39_1296_144bpi PM Status Bl SN ERNPM Status B2 ENABLED

Koronként 1318 (ATLAS), 39 (ALICE), 1318 (CMS), 1296 (LHCb) iitkzés
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2010. nov. 5: Pb-nyalabok 3,5 TeV-en!

LHC Pagel Fill: 1473 E: 3500 GeV 05-11-2010 21:18:12

BEAM SETUP: SQUEEZE
3500 GeV 1.02e+10 1.16e+10

Intensity
Energy (Ge\V)

Comments 05-11-2010 21:16:59 . BIS status and SMP flags
Ions setup Link Status of Beam Permits

Global Beam Pearmit
Setup Beam
Beam Presence

Moveable Devices Allowed In
Stable Beams

AFS: Single_2b 0 0_0_1bpi2inj IONS HUBS IR ENABLED [guisicidii-Biel ENABLED

1st squeeze step done

check squeeze and optics
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Utk6zOnyaldb hozama: luminozitas

f L:fn%

f. kdrfrekvencia; n: csomagok szama
Ny, N> részecske/csomag; A:
nyalabok atfedése

o hkm-U reakcid gyakorisaga ¢
hatasfoknal R = eolL
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Gyorsito | Utkdzési id6szak [ Ldt
energia (fb—1)
Tevatron| 2 TeV 2001-2006 2,5
LHC 14 TeV | elsO par nap 0,1
LHC 14 TeV | elsO par honap| 1
LHC 14 TeV |elso év (kis int.)| 10
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Adatgyuj
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5 CMS Total Integrated Luminosity 2011 (Mar 14 09:00 - Aug 12 08:43 UTC)
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Tobbkvarkos CMS-esemeny 7 TeV-nél

Data recorded: Tue Mar 30 12:58:48 2010 CEST
Run/Event: 132440 / 2737921
\| Lumi section: 124

Orbit/Crossing: 32323764 / 1

High - Energy Collisions at 7 TeV
LHC @ CERN
30.03.2010




MS-esemény: muon + hianyzo impulzu

File Edit View Window Help

Sun Oct 17 00:24:54 2010 CEST
Event flienng is OFF Lumi block id: 265

Add Collection |
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CMS-esemeny: 2 muon

File Edit View Window Help

W #
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CMS-esemény: ZZ— " u

- -

M(ZZ)= 200 GeV (Higgs-gyanus, de tul nagy tomeggel)

|
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Sokhadronos ATLAS-esemény 7 TeV-né
Collision Event at 7 TeV with 2 Pile Up \(ertices T
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Sokhadronos ALICE-esemény 7 TeV-né




CMS-esemeny: QCD-reakci6

File Edit View Window Help
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CMS-esemeény: 4 hadronzapor

File Edit View Window Help
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ElsO 7-TeV-es cikk: CMS, QCD
| ]

PRL 105, 022002 (2010) PHYSICAL REVIEW LETTERS 9 JULY 2010

B’
Transverse-Momentum and Pseudorapidity Distributions of Charged Hadrons
in pp Collisions at \/s = 7 TeV

V. Khachatryan er al.™

(CMS Collaboration)
(Received 18 May 2010; published 6 July 2010)

Charged-hadron transverse-momentum and pseudorapidity distributions in proton-proton collisions at
J5 =7 TeV are measured with the inner tracking system of the CMS detector at the LHC. The charged-
hadron yield is obtained by counting the number of reconstructed hits, hit pairs, and fully reconstructed
charged-particle tracks. The combination of the three methods gives a charged-particle multiplicity per
unit of pseudorapidity dNu /dnl|yj=05 = 5.78 = 0.01(stat) = 0.23(syst) for non-single-diffractive events,
higher than predicted by commonly used models. The relative increase in charged-particle multiplicity
from /s = 0.9 to 7 TeV is [66.1 * 1.0(stat) = 4.2(syst)]%. The mean transverse momentum is measured
to be 0.545 * 0.005(stat) + 0.015(syst) GeV/c. The results are compared with similar measurements at
lower energies.

DOI: 10.1103/PhysRevLett. 105.022002 PACS numbers: 13.85.Ni1

Tartalom: 5 oldal, szerzok: 8 oldal
clentds magyar részvetel: Siklér Ferenc, Veres Gabor és
Krajczar Krisztian (RMKI és ELTE)
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Pb-Pb Utk6zés az ALICE-ban
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De hol van a Higgs-bozon?

f A fizika legkeresettebb reszecskéje, mivel —‘
a Standard modell egyetlen hianyzé alkatrésze.

Kiseérletileg (meg?) nem figyeltik meg,

LEP: M(H) > 114.4 GeV

Az elmélet szerint léteznie kell
mert tdmeget teremt és rendbeteszi a divergenciakat

Jtwas in 1972 ...
that my life as a boson really began”

Peter Higgs: o
My Life as a Boson: The Story of ,The Higgs”, Q\\
Int. J. Mod. Phys. A 17 Suppl. (2002) 86-88.
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Mekkora a Higgs-bozon tomege?

-
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‘Legalabb 55 elméleti joslat kiilonbszé modellekbol:

*115.3+0.1 GeV  +131+10 GeV

11744 GeV 13449 GeV
12046 GeV 13546 GeV
12146 GeV *135+15 GeV

+121.8+11 GeV  +137+23 GeV
122410 GeV 143+37 GeV
124421 GeV 14444 GeV
124.2+13.2 GeV +146+8 GeV

12544 GeV 146+19 GeV
129.6 GeV *148+34 GeV
13046 GeV *150+20 GeV

+131+10 GeV *153+3 GeV

15446 GeV
15548 GeV
160+8 GeV
+160.9+0.1 GeV
GeV
+170+10 GeV
182+4 GeV
18545 GeV
*185.7+0.1 GeV
18648 GeV
*197.2+4124.8GeV

Trocsanyi Zoltan gydjtese
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Higgs-keltés az LHC-nal

03 - SM Higgs production —
LHC -
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A Higgs-bomlas csatornal
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A CMS Higgs-keresese

| CMS Preliminary, s =7 TeV [ —— CL Observed
Combined, L =1.1fo" s CL, Expected + 1o

| ==------ CL¢ Expected = 20

ill!i

“f oo Bayesian Observed |

100 200 300 400 500 600
Higgs boson mass (GeV/c?) J

A kellemes tartomanyokat kizartuk...
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KOszonom a figyelmet!

= . "Ll:-: -
https://cns. web. cern. ch/ cns/ Medi a/ CMseye/ canv. ht m
@ A CMS detektorvezerlo terme: 2011 apr. 16, 13h 08p J

—
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Koszonetnyilvanitas

Nemzeti Kutatasi és Technoldgiai Hivatal
OTKA NK67974, K72172 és NK81887
Magyar és Osztrak Tudomanyos Akadémia
TeT JAP-21/2006 es Tokidi Egyetem
Megérto egytttmikoddo partnereink
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