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TAPALEVA CWHATIOIA

MEOOVIO Bapidvio

uds

adpovIa TTOU TTEPIEXOUV TOUAAXIOTOV £VA TTAPALEVO KOUAPK (S)



@a avalnTooupEe OUBETEPA TTAPALEVA CWHATIOIO® TTOU TagIdEUOUV Aiya mm
N cm a1rd TO ONMEIO TTOU TTaPAyovTal TTPOTOU dI0CTTOCTOUV

*TTAPASEVA CWHATIOIN : CWHATIOIO TTOU TTEPIEXOUV TTAPALEVA KOUAPK (S)

Ko, — qt*7T T=8.9x10"s: ¢1=3x10" cm s'x8.9x10""" s = 2.67 cm
A—=mp T=2.6x10"0s; cr=3x10" cm s"x2.6x1010s = 7.8 cm
A —=wtp

AoOeveic dlIaoTTAOEIC

H Trapaevid diatnpeital oTIC I0XUPEC DIACTTACEIC AS=0 T1=102
2TIG aoBeveic diaotrdoelc AS= 0 A AS=1 (edw AS=1)T1=108s-10"0s
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KO — st

K = nt+x
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- P-
p+ T+
A —mp avTi-A— p + 1"
KU Aiaotraon VO :
-

‘Eva oUdETEPO CWUHATIO

ot (TTou eV AP VEI iXVOG OTOUG QVIXVEUTEQ)
divel Ea@VvIKA OUO QOPTICHEVA CWHATIO
(duo ixvn 1Tou oxnuartifouv V)
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[Mw¢ Bpiokouue Ta VO

__________________________________________________________________
fiducial zone

Avadntoupe OUO ixvn JE AvTIOETA POoPTIa TTOU TTPOEPXOVTAI ATTO TO idI0 OnEio, TTOU
dev gival To onueio TNG aAANAETTIOpaONG.
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[Mw¢ Bpiokoupe Ta VO

Avadlntoupe dUO ixvn YE avTiBETa PopTia TTOU TTPOEPXOVTAl ATTd TO idI0 onpEio, TTou
dev gival To onueio TNG aAANAeTTIdOpaONC.
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[Tw¢ Tautotroloupe Ta VO
YT1roAoyidoupe TNV (QuETARANTN) pala

AlaTipnon evEPyEIQg E=E,+E,
Ailatripnon opung P=ptp, P ; OlGvuopa p=|p| unkog Tou diav.
OAIKNA evépyela KivoUuevou owuaTidiou E2 = p2c? + m3c?
@ewpPWVTAC c=1 E2 = p2 + m?2 K
K\ = nt+m N
E2=p2+m? E)*=p,2+my? +P
1%

m? = E2 - p2 =(E4+E,)? -(p4+p,)?
T =my+my? +2EE; -2 p,.p;

Bpiokoupe T uada Tou apxIkou owuaTidiou atro TIG HACES KAl OPMUES TWV
TTPOIOVTWY TNG dIACTTIAONG

AKTiva KOUTTUAOTNTAG TOU iXVOUG AOYw Tou (YVWOTOU) payvnTikou TTediou
—> Oppn p;*+p P=QBR

TauToTTOINGN TWV CWHATISIWY OTTO £Va GUVOAD QVIXVEUTWV T uadec m, m,
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Counts

Kartavopég apetapAnTng padag

A — mip KO — mm
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[Topeia Twv YETPNOEWV

* AvAaAuon uUIKpoU apiBuou yeyovoTwy (Eva-Eva) yia va
Bpoupe K, A, avtl-A g’€va deiyua atrd ouyKPoUOEIG
TTPWTOVIWV

* AvAaAuon peyalou aplBuou yeyovoTwy yia va Bpoupe K, A,
avTi-\ o’éva dgiyua atrd OUYKPOUOEIC TTUPAVWY JOAUBOOoU
YTToAOYIOUOG TOU apiBuou Twv cwuaTtidiwv K, A, avti-A
ava aAAnAstTidpacon

e YTTOAOYIONOG TOU TTAPAYOVTA EVIOXUONG TNG
TTapadogoTnTac
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Evioxuon tng mapadocotntacg (Strangeness enhancement )

Eva ammd ta TpwTta oAUATA VIa TO TTAAOUO KOUAPK KAl YAOUOVIWV

0] Q
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ApIBUOG TV CWHATIdIWV €VOG TUTTOU ava aAAnAeTtidopaon PbPb/<N >

Ap1Bpo¢ Twv ocwuaTIdiwy Tou idlou TUTTOU ava aAAnAeTTidpacn pp/2
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[‘ewpeTpia TNG ouykpouaonc Pb-Pb

[epipepeiakn oUuyKpouaon
*  MeydAn atréoTaon avAueca OTa KEVTPA TWV TTUPHAVWV

MikpdG apIiBPOC VOUKAEOVIWY TTOU CUUMPETEXOUV =
—_— TTapayovTtal Aiya QopTIONEVA CWHATIA (MIKPN
TTOAAQTTAGTNTA)

KevTpikr) cuykpouan
*  Mikpr) atréoTO0N AVANECO OTA KEVTPA TWV TTUPNVWV

*  MeyaAog apiBudG VOUKAEOVIWY TTOU CUPMETEXOUV =
TTAPAyoVTal TTOAAG QOPTIOUEVA CWHATIA (MEYAAN
TTOAAQTTAGTNTA)
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Karavour TTA@tou¢ onuarog o€
TTAaOTIKOUC oTnivOnplotég VO

TTEPIYPAPETAI UE Eva ATTAG POVTEAO
(Glauber, kOkkivn ypauun).

Centrality dN_,/dn (Npar? (dNg,/d7) /(N pere)/2)
0%—5% 1601 =60 3828 3.1 8.4+03
5%—10% 1294 = 49 329.7 = 4.6 7.9 +03
109%-20% 966 =37 260.5 = 4.4 7.4 +03
209%-30% 649 =23 1864 = 3.9 7.0+03
309%—40% 426 =15 1289 =33 6.6 0.3
40%-50% 261 +9 850+ 26 6.1 +0.3
50%-60% 149+6  52.8+20 57+03
60%—7Gfi7 ooHg™ 4 30,0+ 1.3 5

70%—80% 352 15.8 = 0.6 4

['ewpEeTPIa TNG ouykpouaonc Pb-Pb
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centrality
0-10
10--20
20-30
30-40
40-50
50-60
60-70
70-80

Efficiency = Nparticles(measured)/Nparticles(produced)*

*assumption on efficiency values : to match yields in Analysis Note

<Npart> Nevents
360
260
186
129
85
52
30
16

known

213
290
302
310
302
300
315
350

given

4816
4638
3750
2610
1493
777
409
149

measured

0.26
0.26
0.29
0.29
0.29
0.29
0.35
0.26

given

efficiency Ks vyield Ks

Ks enhancem |

86.963 1.933
61.512 1.893
42.818 1.842
29.032 1.800
17.047 1.604
8.931 1.374
3.710 0.989
1.637 0.819
calculated

Measurement of Ks and A spectra and yields in Pb—Pb collisions at VsNN=2.76 TeV with the ALICE experiment

Yield : number of particles produced per interaction
Yield = Nparticles(produced)/Nevents = Nparticles(measured)/(efficiency x Nevents)

Strangeness enhancement: the particle yield normalised by the number of participating nucleons in the

collision, and divided by the yield in proton-proton collisions*

K,-Yield (pp) = 0.25 /interaction ; A-Yield(pp) = 0.0617 /interaction ; <N_,> = 2 for pp

*pp yields at 2.76 TeV from interpolation between 900 GeV and 7 TeV
Analysis Note “Ks, A and anti/\ production in pp collisions at 7 TeV”
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Looking for strange particles in ALICE
1. Overview

Support Material The exercise proposed here consists of a search for strange particles, produced from collisions at LHC and recorded by the ALICE experiment. It is based on the recognition of their VO-decays, such as K% — m'n", A» p + 1"

Students section and cascades, such as I — A+ " (A — p + ). The identification of the strange particles is based on the topology of their decay combined with the identification of the decay products; the information from the tracks is
Evaluation used to calculate the invariant mass of the decaying particle, as an additional confirmation of the particle species.
Instructions for the
Institutes In what follows the ALICE experiment and its physics goals are first presented briefly, then the physics motivation for this analysis. The method used for the identification of strange particles as well as the tools are described
ol D WU 0 Gl in detail; then all the steps of the exercise are explained followed by the presentation of the results; then all the steps of the exercise are explained followed by the presentation of the results as well as the method of
o English collecting and merging all results. In the end the large scale analysis is presented.
tsch
. 2. Introduction.
" ALICE (A Large lon Collider Experiment), one of the four large experiments at the CERN Large Hadron Collider, has been designed to study heavy ion collisions. It also studies proton proton collisions, which primarily provide
Francais reference data for the heavy ion collisions. In addition, the proton collision data allow for a number of genuine proton proton physics studies. The ALICE detector has been designed to cope with the highest particle
= doc multiplicities anticipated for collisions of lead nuclei at the extreme energies of the LHC.

3. The ALICE Physics

Quarks are bound together into protons and neutrons by a force known as the strong interaction, mediated by the exchange of force carrier particles called gluons. The strong interaction is also responsible for binding
together the protons and neutrons inside atomic nuclei.

Even though we know that quarks are elementary particles that build up all known hadrons, no quark has ever been observed in isolation: the quarks, as well as the gluons, seem to be bound permanently together and
confined inside composite particles, such as protons and neutrons. This is known as confinement. The exact mechanism that causes it remains unknown.

Although much of the physics of strong interaction is, today, well understood, two very basic issues remain unresolved: the origin of confinement and the mechanism of the generation of mass. Both are thought to arise
from the way the properties of the vacuum are modified by strong interaction.

The current theory of the strong interaction (called Quantum Chromo-Dynamics) predicts that at very high temperatures and very high densities, quarks and gluons should no longer be confined inside composite particles.
Instead they should exist freely in a new state of matter known as quark-gluon plasma.

http://aliceinfo.cern.ch/public/MasterCL/MasterClass\Webpage.html
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New portal for education and research

http://opendata.cern.ch/

Easy procedure to install virtual box; create a VM, configure a VM
http://opendata.cern.ch/VM/ALICE#configure

Once this done, you are in an environment where you have
» both ALICE masterclasses (strangeness and R,,)
« a simple program producing P+ distributions using released ALICE data

Alternative solution for running the masterclasses packages
independent of operating system and installation of software tools (ROQOT)
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