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Motivation

Photon/Meson Reconstruction with ALICE

The measurement of identified particle production in p-Pb collisions at LHC energies
serves a dual purpose:

Neutral mesons are reconstructed via their two photon and their Dalitz decay
channel:
π0 → γγ (B.R. 98.8%); π0 → γ*γ → e⁺e⁻γ (B.R. 1.174%)
η → γγ (B.R. 39.3%)

It allows the study of fundamental properties
of quantum chromodynamics (QCD) at low
parton momentum fraction x (10-4 – 10-2)
and high gluon densities.

Photons can be reconstructed in one of the calorimeters (PHOS and EMCal) or via
converted electron pairs in ITS and TPC using the Photon Conversion Method (PCM).
Primary electron pairs from the Dalitz channel are measured with ITS and TPC.

It can help to disentangle initial and final
state effects and their role in the observed
suppression of hadron production at high pT
in Pb-Pb collisions.

The meson signal is obtained from the invariant mass of the decay products:
Four complementary π0 analyses (Fig.1):
PHOS, EMCal, PCM and PCM-γ*γ
Two complementary η analyses (Fig.2):
EMCal and PCM
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Measurements in p-Pb provide an insight into phenomena such as parton shadowing
or gluon saturation and can deliver new constraints to the parton distribution
function (PDF) of the lead nucleus.
The simultaneous measurement of π0 and η mesons in a broad pT range is important
to test the validity of mT scaling in p–A collisions at LHC energies.
In addition, the neutral pion and η yields are crucial as input for the extraction of the
direct photon spectrum, which is more sensitive to the gluon distribution in the lead
nucleus. They are also a prerequisite for understanding the electron background for
a charm and beauty measurement.

Fig. 1: π0 invariant mass distributions.

Fig. 2: η invariant mass distributions.

ALICE at the LHC

pp Reference

ALICE is a general purpose
heavy ion experiment designed
to study strongly interacting
matter and the Quark-Gluon Plasma
in nucleus-nucleus collisions
at the LHC.
The analyzed dataset of
about 100 million minimum bias
p-Pb collisions was recorded in
January 2013.

The nuclear modification factor Rp-Pb is defined as:
For the calculation, a pp reference at the same collision energy is needed.
As a measured π0 pp spectrum is not available at present, the pp reference is
calculated by interpolating between the measured (PCM and PHOS) spectra at
√s = 2.76 TeV [1] and √s = 7 TeV [2] assuming a power-law behavior in pT as a
function of √s.
The reference is calculated for each method separately to cancel systematic
uncertainties that are common for pp and p-Pb, like the material budget error for
PCM or the uncertainty of the global energy scale for PHOS.

Fig. 3: Invariant π0 and η yields, compared to EPOS3.

Fig. 4a: η/π0 ratio, compared to other measurements and
predictions from EPOS3 and mT scaling.

Fig. 4b: Double ratio: measured η/π0 ratio divided by the
mT scaling prediction.

Fig. 5: Nuclear modification factor Rπ0p-Pb, compared to models.
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