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ALICE internship :

A reconstruction
at very low p_in
LHC run Il data
with ALICE

(in preparation of a PhD)
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Temperature T [MeV]

.o - QU&FI(‘G'UOI’I Plasma :on paper and in experiment

Nuclei

I4
Net Baryon Density

Hadrons (confined)
l as predicted by LQCD

New phase of partons
deconfined and thermalised
(local thermodynamical eq.)

Courtesy of MADAI.us

Temperature

Initial cond®

QGP phase

L

pre-equilibrium

"'\-..\_.

S

A

il = ==

Chemical freeze-out

E

Hadronic gas —a--_‘ F f ree
¥4 3

Kinetic freeze-out

Termear ? .\ :
— a——— Free hadrons - - -
o Y[ Mo 0 TN Q0 4
HEMICAL | | | JoaS G{ X% & \ g
freeze-out ‘rn - g ‘1 : e
0 ; %5
Trinenic 1 & '.".--.-.__' EY
freeze-r::ut. : L @ - _ _ o
I _ Time
e - — QGP — - - - Hadronic phase ——— =
© "=MADAIl;us 3/14

Antonin.MAIRE@iphc.cnrs.fr — gr ALICE / “Stage” 2016-17


file:///storage1/SyncSbgat307/Bureau/LienVersEnseignements/M2+PhD-These-Propositions/StageM2-Oct2016/%23http:%2F%2Fwww.opensciencegrid.org%2Fnuclear-physics-and-computer-science-meet-on-the-osg%2F

Il.1 — ALICE :anLHC experim' focusing on QCD physics

Hadron quliﬂe' -

Dim: 16 x 16 x 26 m?3
Mass : 10 000 t
Costs : 80 M€

Collab. : 36 countries,
132 institutes _
> 1200 people
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".2 — ALICE : 21 sub-detectors
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1.3 — ALICE : detector in LHC run Ii (2015-18), sketch

TRACKING

EMCal CHAMBERS

Configuration
MB p-Pb '
0 s 8 ITS, TO, VO
A
ZDC
. i MUON FILTER
A side "
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Main specificities : DIPOLE MAGNET

. . . Confi ti Pb
o Particle Identification M%ng;?gga .

« Low (p, < 2-3 GeV/c)
and intermediate p_ (p, ¢ [2-8] GeV/c)
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1.1 - PP, pA, AA : continuum of physics ?

<— 0 . . pp,
o —»| PRdin. Bias High Mult. < =% _

The starting plain question may be :
at the same Vs,

“1x (Pb-Pb) #n x (pp) ?”

Current stakes :

— qualifying the binary answer
“ pp, p-Pb — no QGP.”
“Pb-Pb — QGP!”

86£S0€L-p10221/SAD ‘

-8
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most central events


http://cdsweb.cern.ch/record/1305398

1V.1 - U,d,S and PP : probes of the bulk phenomena

\3 QGP phase E

Courtesy of MADAI.us

u B pre-equilibrium E Kinetic freeze-out

Initial cond®
D chemical freeze-out

flavour physics :
udschb(t) <=> w,m, K5 K, L, p, A =5, QL 0, K9(892), ¢(1020), X#(1385), =°(1530)
D°, D*, D**, Dg, J/{, X W(2S), ..., A, B, B, B, Y(15,25,35),
Y’ Wi, ZO
d, t, °*He, “He, ... + anti-particles
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1V.1 - Ll,d,S and PP : probes of the bulk phenomena

u g s Courtesy of MADAI.us
pre-equilibrium

Initial cond?

flavour physics :
u,d,s <=> T, T, K*, Ko, ..o, p, A, =7, Q7 L, K%(892), ¢(1020), X%(1385), =°(1530)

d, t, *He, “He, ... + anti-particles

SOfl’ probes 2l = uds quarks

something (~abundantly) produced in the deconfined thermalised medium (stage C)

and/or possibly still at the phase boundary ( ) VR

— reflection of the bulk production _ . L
Antonin.MAIRE@iphc.cnrs.fr — gr ALICE / “Stage” 2016-17


file:///storage1/SyncSbgat307/Bureau/LienVersEnseignements/M2+PhD-These-Propositions/StageM2-Oct2016/%23http:%2F%2Fwww.opensciencegrid.org%2Fnuclear-physics-and-computer-science-meet-on-the-osg%2F

Link : PDG live

V.o -A baryon : a strange baryon, as seen in ALICE

A (uds)

T(A) =2,6310"s
c.t (A) =7,89 cm
Decay channel in use :
A — p*m (B.R. =639 %)
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http://pdglive.lbl.gov/Particle.action?node=S018

V.o - A baryon : M2 internship, setting the ground

Main idea : reconstruction and signal extraction of A, A at [ow p.(p. <0.4-0.6 GeV/c)

Basic incentives :

c

1/N,d°N/dp_/dy (GeV/c)”

—— 05 %

—+— 5-10%, x 0.9
10-20 %, x 0.9

—=— 20-40 %, x 1.1

—»— 40-60 %, x 2.0

—+— 60-80 %, x 5.5

—e— 80-90 %, x15.0
systematic uncertainty

— Blast-Wave fit

ALICE PRL, arXiv:1307.5530
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V.o - A baryon : M2 internship, setting the ground

Main idea : reconstruction and signal extraction of A, A at [ow p.(p. <0.4-0.6 GeV/c)

Dataset: runll, ppat s =13TeV (2015 and/or 2016)
NB: 3 low-B field runs (B = 0,2 Tinstead of B = 0,5 T)

Timeline: Mar 2016 — June 2016 + (July 2016 — September 2016)
Milestones :

1. getting familiar with the analysis framework (Grid, C++)

2. reconstruction and signal extraction

3. cross-check overlap with existing analyses

(pp 13 TeV, Min Bias or High Mult)
. possible extensions :
4.1.a) signal = f(low p.) in

4.1.b) signal = f(p_, ) in pp
4.1.c) signal = f( p,) i.e.p.>8-10 GeV/c

R

4.2 Modelling : A\ production as seen in Statistical Hadronisation Model

Keywords :
low p_tracking, multiple scattering, topological reconstruction,
Signal extraction, systematic uncertainties YT
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VI.1 = PhD proposal : Oct. 2017 - Sept. 2020

Internship thought to set the ground for a PhD proposal... %ﬁ‘%

Study of the bulk production in high-multiplicity data of LHC run Il with the ALICE detector

)
= K%, A, =, Q hadrons as entry point ...

— differential analysis of production rates{ f[p_, system, event activity, ...] )

— new s + larger data sets

« Since Apr. 2015 — pp, Vs = 13 TeV (was 7and 8 TeV inrunl)
NB : low B-field or High Multiplicity triggers

« Dec. 2015 — Pb-Pb, Vs =5.02 TeV (was 2.76 TeV in run |)

« Dec. 2016 — p-Pb, Vs, = 5.02 + 8 TeV (was 5.02 TeV in run |)

Incentives :
strong interaction; collective phenomena and hadronisation in the different systems
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VIl.1 — ALICE team at IPHC: building 20, 1 floor

louri Belikov (DR)

Sergey Seniukov

"Yves Schutz (DR) (Post-doc)

Q“

Chrlsh 1 .3

.@; ‘ s
e Antonin
Maire a8

Julien Hamon
(PhD student)
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Appendices

A — A in various systems

B — low B-field runs
C — pp, p-Pb, Pb-Pb multiplicities
D — ALICE tracker upgrade
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A.1 - A/KOs ratio

: In various systems
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B.1 — Run-1I data : tow B-field runs

Highlight : low B field for L3 =0.2 T, in pp 13 TeV'!

e In LHC15g, 10 runs : B(L3)=0.2 T / 50-ns filling scheme / with ITS, TPC on

e.g. 7h-long run 229245 : 23.10° evts reco — 13.10° after physics sel®° + events cuts
Comparison y conversion : run 229245 (0.2 T) vs LHC15f (0.5 T)

- reco m’/evt : ~2x more at 1 GeV/c / ~14x more at 0.5 GeV/c

- reco n/evt : ~2x more at 1 GeV/c (large p, bin, too limited stat to properly conclude)

e In LHC16f, 19 runs : B(L3)=0.2 T / 25-ns filling scheme

> 20x10° MB already taken in low B(L3)
period stopped because of disk space usage (cf. HLT mode B still ongoing + RCU2)
— further data taking postponed later this year, for the time being.

HMTF, May 19" 2016, Indico:532704 (Ana Marin) B
Low-mass dielectron, May 19" Indico:489908 Antonin. MAIRE@iphc.cnrs.fr — gr ALICE / “Stage” 2016-17


https://indico.cern.ch/event/532704/
https://indico.cern.ch/event/489908/
https://alice-logbook.cern.ch/logbook/date_online.php?p_cont=sb&p_rsob=l.run&p_rsob_dir=DESC&prsf_rn=,,229245,+229101,+228979,+228978,+228977,+228948,+228943,+228939,+228936,+228935&p_rspn=1&prsf_rts=unset
https://alice-logbook.cern.ch/logbook/date_online.php?p_cont=rqfc&p_rsob=l.run&p_rsob_dir=DESC&prsf_rts=,,50&prsf_rwb=Yes&prsf_rpart=,34&prsf_rlp=LHC16f,&prsf_rn=,253834,&p_rspn=1&pqff_rq=Good%20run,0

C.1 - pp, pA, AA :dN,/dn - f(n,,,)
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D.1 — ALICE : 175 upgrade, 2013 vs. 2018

arXiv:1001.0502

e .« Current ITS

. « Upgraded ITS
r [em] P8 CDS: Lol ALICE upgrade
39 l
7.6 .
15.0

23.9

38.0

43.0

e LHC Run IlI, >2019

* 7 pixel layers

* high granularity

 50-kHz readout

_..-* = .
e Pb-Pb, Vs =5.52 TeV —
. | Sketch of the ITS upgrade with half a Pb-Pb event superimposed
® (heaVY')ﬂaV()ur thS[CS ' B T o — \ _
YouTube Video BT
. 19/ 14
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http://inspirehep.net/record/841752
http://cds.cern.ch/record/1475243?ln=fr
http://www.youtube.com/watch?v=WMNrPatNKoU
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