Yields of Pion, Kaon, and Proton Production
in p-Pb Collisions at /T yN = 8.16 TeV
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Designed to study the properties of quark-gluon plasma (QGP),
answering questions about quark confinement and quantum
chromodynamics (QCD) chiral symmetry restoration

QGP is a state of matter created under extreme temperature
and/or density conditions, similar to just after the Big Bang

ALICE studies proton-proton collisions as high energy QCD
reference, proton-nucleus collisions to test cold nuclear
matter/initial state effects, and nucleus-nucleus collisions
where QGP is supposed to form

ALICE contains 19 subdetectors used for triggering,
tracking, and particle identification purposes
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HMPID consists of seven Ring Imaging Cherenkov
(RICH) chambers and covers 5% of the central barrel
geometrical acceptance

When a charged particle passes through a dielectric
medium with speed greater than light in that medium,
photon are produced by the Cherenkov effect

charged particle

o HMPID identifies pions, kaons, and protons produced
il from pp, p-Pb, and Pb-Pb collisions based on the
Cherenkov photons emitted

electrode
By exploiting the Cherenkov effect, HMPID can
padcanoce u wfal mmmgwwm doke n MWPC identify with " # separation $%& up to 3.0 GeV/' and
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* Particle identification is performed by statistical unfolding of the Cherenkov angle
* Cherenkov distribution is fit using the sum of three gaussians, corresponding to pions, kaons, and protons
* |Initial values for parameters are set to theoretical means and expected resolutions using Monte-Carlo
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« Measurements need to be corrected to deduce the total number of particles produced during collision
* Such corrections include geometric acceptance, tracking efficiency, and particle identification efficiency
* These efficiencies are calculated from real data and Monte-Carlo simulations
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e Particle yield calculated for one 2016 p-Pb run (LHC16r)
* Yield for each particle species is calculated as integral of the gaussian fits
* There is a strong momentum dependence for particle production
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This data will be combined with that from other detectors to
complete the full momentum spectrum up to 20 GeV/c
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ALICE = 5-10% p-Pb

By combining analysis from ITS, TOF, HMPID, and TPC, the ALICE T e ot ] SME BRI ] T ]
experiment can identify pions, kaons, and protons up to 20 GeV/c

The information extracted from p-Pb collisions can be compared
with that from Pb-Pb collisions to probe the properties of QGP!

FrT T T T T T P T T T T T T T T T]
) 2 4 6 81012141618 0 2 4 6 8 1012 14 16 18
VOA classes (Pb-side) T ¥ 20-40% (x8) 7 p. (GeVic)
‘\ll L ] T4 * . ] T T T T T T T T T T T T T T T T T T T T T T T T
S 0-5% (x64) | 40-60% (x4) | oy RESTRe -
~ 0.5 VOA class (Pb-side) T e INELppVs=7TeV + 10-20% p-Pb .
%’ " 510% (x32) | ¢ 60-80% (x2) | o 0-5% p-Pb |5, = 5.02 TeV o INEL pp Vs = 2.76 TeV
) 10-20% (x16) - + 80-100% (x1) |
3 % - -
[ ¥ =g =]
Q e = T «'. i 7
© e a o e
E .dn* =g 1 0.:‘& = . ——t——t—t+——+
R o ’,*-o-*"“=’=‘ r — ¢ e i Q. 0.5\ ¥ 20-40% p-Pb B + 60-80% p-Pb 4
¥ A : N e e =
- F e | oo TRy B
Q = L g R oo v T
‘s . 1 =3 ]
=~ e
~ - =
-— =t +D ==
~ - - p p 13 =¥ Ty |||y 002 EEEER
T T T T | e e T T A O O 0 2 4 6 81012141618 0 2 4 6 8 1012141618 0 2 4 6 8 107121416 18
0 2 46 81012141618 0 2 4 6 8 1012141618 0 2 4 6 8 1012141618 p (GeV/c)
p-. (GeVic) - T . .
T Multiplicity dependence of charged pion, kaon, and (anti)proton production at

large transverse momentum in p-Pb collisions at /4N = 5.02 TeV
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e ALICE studies QGP using pp, p-Pb, and Pb-Pb
collisions, answering questions about
confinement and chiral symmetry restoration

 HMPID identifies particles at an intermediate
momentum range by statistical unfolding of the
Cherenkov angle

* Completed calculation of pion, kaon, and proton
yields for one 2016 p-Pb run (LHC16r)

* Introduction to the next steps in analysis
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