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ey Outline

* Physics motivation

 The ALICE(A Large lon Collider Experiment) @
LHC (Large Hadron Collider)

* Results from p-Pb collisions
e (Upcoming) Results from Pb-Pb collisions

 Summary and Outlook



Pnhysics Motivation

* |n Pb-Pb collisions resonances probe the evolution of the fireball
- resonances with their short lifetime & strong coupling to the dense and hot
medium are suggested as a signature of the early stage of the fireball created in a
heavy ion collision.

 pp and p-Pb collisions provide reference for heavy ion measurement
- pPb : contribute to the study of the system size dependence of re-scattering
- pp : are used to build reference spectra for Raa and Rypp

Nuclear modification factor : Raa
- o learn about particle production mechanism

Yield in Pb-Pb collisions
R,,(py)=

Cross section of particle
production in pp collisions
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Physics Motivation

In Pb-Pb collisions resonances probe the evolution of the fireball
- resonances with their short lifetime & strong coupling to the dense and hot
medium are suggested as a signature of the early stage of the fireball created in a

heavy ion collision.

pp and p-Pb collisions provide reference for heavy ion measurement
- pPb : contribute to the study of the system size dependence of re-scattering
- pp : are used to build reference spectra for Raa and Rypp
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oredictions. Yield of =*0 will be between = | [« e
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The ALICE experiment
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The ALICE experiment

(Strip ) ( Drift ) ( Pixel )
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VO scintillator detectors :
=» centrality definition in Pb-Pb (VOA and V0C)
=> multiplicity event class in p-Pb (VOA)

TPC and ITS are mainly used in the analysis



The ALICE experiment
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= - Time Projection Chamber (TPC)
" | - primary vertex
=~ - global tracking

- Particle Identification via dE/dx in gas

=» Identification of m, proton for analysis

and ITS are mainly used in the analysis 8



—*0 paryon

e Called the cascade particles
P because of their unstable state
"Casacade decay » They decay rapidly into lighter

particles through a chain of

_ //\ 1st 71 decays
o

2NarT-

quarks Mass (MeV/c?) Width/ct (MeV/c2) Decay channel Branching ratio (%)

=(1530)° | uss | 1531.80 +0.32 | 9.1+ 0.5 = 4 66.7




 Pile-up events are rejected
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Candidates selections

Event selection

Minimum bias events is selected\
(p-Pb)
MB, Central, SemiCentral events

\are selected (Pb-Pb)

- via SPD detector

-10 <Vz< 10 cm

“-lllllllllllllllllllllllll

tool to reject background
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beam-gas collision
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Selected events
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Candidates selections

Event selection Track Cuts
« Minimum bias events is selected
(p—Pb) . Pt > 0.15 GeV/c
MB, Central, SemiCentral events . (SetTPCminNClusters proton (60) N
are selected (Pb-Pb) , ,
SetTPCminNClusters 1st pion (60)
» Pile-up events are rejected « | SetTPCminNClusters 2nd pion (60)

- via SPD detector . .
. kSetTPCmmNClusters 3rd pion (60))

e -10<Vz<10cm 2

readout

chamber




Candidates selections
Event selection Track Cuts PID )

e Minimum bias events is selected

(p—Pb) . Pt > 0.15 GeV/c
MB, Central, SemiCentral t : « Using TPC
, Lentral, semiLentral events «  SetTPCminNClusters proton (60)

are selected (Pb-Pb) , , - N(0) dE/dx <3

. SetTPCminNClusters 1st pion (60)
y P”?‘USI?DSVS”B are rejected ¢  SetTPCminNClusters 2nd pion (60)

- via etector

. SetTPCminNClusters 3rd pion (60) fOI’ a“ traCkS

e -10<Vz<10cm
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Data samples

e P-Pb @ 5.02TeV —— Pb-Pb @ 2.76TeV - =

:Data Data

{ HC13b + LHC13c i iLHC11h (20runs, total ~100runs)

After physical selection : After physical selection :

1 ~91.6 M events : i Central (0-10%) 4 M events :
: i SemiCentral(10-50%)3.5 M events

:MC :MC

:LHC13b2_efix_p1,p02,03,p04 :LHC14a1a (0 -10%) ol

:- After physical selection : :LHC14a1b (10 -50%) @OW

. ~ 98 M events :LHC14a1c (50 -90%)

(peripheral) 10-50% (Semi-central)  0-10% (Central).



p-Pb

@ 5.02TeV

Pt 0.8-1.2

=*0 Py dependence

0 < yewms < 0.5

Pr1.2-1.6

Pt 1.6-2.0

Centrality total

Pt 2.0-2.4

hXiStar_0 hXiStar_1 hXiStar_2 hXiStar_3
i Entries 955433 2000 Entries 1934294 2200 Entries 2227830 1800 Entries 1913239
Mean 1.544 Mean 1.541 Mean 1.539 Mean 1.538
1000 RMS 0.03442 RMS 0.03547 RMS 0.03582 RMS 0.03605
2 1800 2 2000 > 2
o/ ndf 163.9/121 o/ ndf 209.2/121 o/ ndf 132.1/121 1600 o/ ndf 134.6 /121
Prob 0.005734 Prob 1.135€-06 Prob 0.2309 Prob 0.1878
PO 2663+ 0.189 1600 PO 5752 0.26 1800 PO 7291+ 0.262 PO 7.011 0.238
800 p1 1,532+ 0.000 p1 1,532+ 0.000 p1 1.533+ 0.000 1400 p1 1.532+ 0.000
p2 0.004851 + 0.000463 p2 0.005267 + 0.000308 p2 0.004981 + 0.000225 p2 0.005368 + 0.000217
1400 1600
p4 -7.152¢+05+ 2.265e+01 p4 -3.782¢+04+ 3.1956+01 p4 -7.268e+05+ 3.343e+01 p4 -4.263e+05+ 2.991e+01
600 p5 6.25e+05 + 1.66e+01 p5 4561 = 23.3 p5 6.379e+05+ 2.439e+01 1200 p5 3.749e+05+ 2.179e+01
p6 2516405 1.146+01 1200 p6 1.2516+04 = 1.600e+01 1400 p6 2.4780+05= 1.6686+01 p6 1.4476+05 = 1.489¢+01
p7 -1.453e+05+ 7.505€+00 p7 8230+ 10.4 p7 -1.47e+05 = 1.09+01 p7 -8.643e+04+ 9.6956+00
p8 -1.777e+05+ 4.6816+00 p8 1433+ 6.5 p8 -1.742e+05+ 6.7516+00 p8 -1.018e+05+ 6.017e+00
1000 1200 1000
400 P9 7.9436+04 2.7306400 P9 41532 3.8 ¥, P9 7.7956+04 3.9346400 P9 456404 = 351400
} 800 10004 !
bl 1 800
ZOOF-
600 800
'l I - l - l - l - l - l - 'l I - l - l - l - l - l - 'l I - l - l - l - l - l - 'l I - l - l - l - l - l -
1.48 1.5 1.52 1.54 1.56 1.58 1.6 1.48 1.5 1.52 1.54 1.56 1.58 1.6 1.48 1.56 1.58 1.6 1.48 15 1.52 1.54 1.56 1.58 1.6
hXiStar_4 hXiStar 5 hXiStar 6 hXiStar 7
2000 Entries 2290476 Entries 879748 250 Entries 300476 Entries 102432
Mean 1.537 Mean 1.538 Mean 1.54 70 Mean 1.542
RMS 0.03588 RMS 0.03484 RMS 0.03408 RMS 0.03358
1800 2 2 2 2
¥ /ndf 158.5/ 121 5 /ndf 209.9/121 ¥, / ndf 118.4 /121 ¥, / ndf 126.9 /121
Prob 00125 Prob 9.904¢-07 200 Prob 0.5486 60 Prob 0.3385
1600 po 7.576 + 0.239 po 3.071+ 0.142 pO 1.323 = 0.092 pO 0.4628 + 0.0497
p1 1.533 = 0.000 p1 1.533 = 0.000 p1 1.532 + 0.000 50 4 pl 1.533 = 0.001
p2 0.004851 + 0.000189 p2 0.005079 + 0.000278 p2 0.006694 = 0.000555 p2 0.006976 = 0.000886
1400 p4 -1.032e+06+ 3.112e+01 p4 -1.544e+04 = 1.758e+01 150 p4 -4643+ 9.3 p4 -1274+ 4.8
"
p5 9.239+05+ 2.268e+01 ﬂﬂ“ p5 2075+ 12.9 p5 5715+ 6.8 40 1 teen] P5 1445+ 3.5
p6 3.494e+05+ 1.549e+01 ) ||“ p6 5268+ 8.8 p6 1568 + 4.7 ] | |I| p6 4246+ 2.4
1200 p7 -2.189e+05+ 1.008e+01 |‘i p7 339457 p7 1032+ 3.1 30 1 || p7 283.8+ 1.6
p8 -2.513e+05+ 6.254e+00 p8 540.6+ 3.6 100 p8 176.8= 1.9 . 'I p8 51.28 + 0.99
] 1.148e+05 = 3.643e+00 po 757+ 2.4 9 -529.5+ 1.1 9 -143.6+ 0.6
1000 e+05+ o+ P 20 ﬂl P

1.6 1.48 1.5 152 154 156 1.58 1.6 1.48 1.5 152 154 156 1.58 1.6

 p-Pbis very clean
« Signal visible before BG subtraction

14 Voigtian fit for Signal, pol(4) for BG



p-Pb —:0
=4 Mass & 0

E mass Vs p _

M3 .
1.53{_ ;L e Uncertainties on fit parameter
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p-Pb
@ 5.02TeV
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Efficiency

=

Multiplicity class
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Signal extraction

Integrated Pr
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Signal extraction @

0-10% (Central)
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=*0Mass & O

=* width vs PT.
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Summary & Outlook

e ="0 analysis with p-Pb collisions and Pb-Pb
collisions to get Raa and Rppp

» Under cross checking
@ 5.02TeV e Systematic study is feasible
e 1stlook on Pb-Pb (2011) datasets

Pb-Pb @ * Promising results
2.76 TeV  Full statistics are deeded

 MC simulation is on the way
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Levy ﬁt Of E*O )’|EIdS Production of S(1385)+ and Z(1530)0

in proton-proton collisions at Vs=7 TeV
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Data

=* & =* P dependence

Pt 0.8-1.2

hXiStar1_0
Entries 552596
Mean 1.544
600
RMS 0.03452
;,ndf 2617121
Prob 2.726e-12
500
pO 0.9673+ 0.1250
p 1.531 = 0.001
p2 0.004218 = 0.000727
400
p4 -1.616e+04= 1.676e+01
p5 1799+ 12.3
p6é 5346+ 8.5
300
p7 3583« 5.6
p8 656.3+ 3.5
P9 -1799+ 2.0
200
100
lllllllllllllllllllllllll
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ALICE trigger detectors
The VZERO detector

* Two arrays of scintillator hodoscopes
e |ocated at z~340cm (VOA) and -90cm (VOC)
e Segmented in four rings and eight sectors each

e Trigger algorithm / criteria:

e minimum number of clusters on VOA | VOC

e minimum number of clusters on VOA & VOC
e on HIC (2011) two thresholds
were considered (increased)
to use it as centrality trigger
e 0-10% CC maximum stats

e 0-50% CC downscaling

VO scheme.

s
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ALICE trigger detectors
The TO detector

e Two arrays of Cherenkov counters

e 12 counters (photomultiplier + radiator) per array
* |ocated at z~350cm (TOA) and -70cm (TOC)

e Trigger algorithm / criteria: TO p,;m;typc.

* Mesurement of the particles arrival time at TOA & TOC
evaluates the vertex position
(time of the interaction)

¢ |nteraction time should match the

v

~.11.3ns ' ~3ns ~11.3ns

. VOA+VOC = 14.3ns VOA+VOC = -8.3ns VOA+VOC = 8.3ns
collisions Bkgd1l Bkgd?2

VOA-VOC = 8.3ns VOA-VOC = -14.3ns VOA-VOC = 14.3ns

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo



ALICE trigger detectors
The TRD & EMCAL detectors

* EMCAL

* L ead-scintillator sampling calorimeter (|An|<0.7, 100° in
azimuth, towers of AnxA@=0.014x0.014)

* Trigger algorithm / criteria: threshold on the energy deposited
e Gamma (single shower) trigger (2x2 towers) |
* Jet trigger (8x8, 16x16... towers)

* Energy thresholds are adapted per data taking period

e TRD -
* 18 sectors (x 6 layers x 5 segments along z) of a radiator of b W B W T R
~4.8cm and a multi-wire proportional chamber (MRPC) '
* Trigger algorithm / criteria: threshold on the track pt
e Single electron and di-electron triggers
e Jet-like trigger also present

e Energy thresholds are adapted per data taking period

i
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