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Our research group studies collisions of nucleons and nuclei, performs basic and advanced
measurements, and tests theoretical ideas. We participate in several complementary
experiments (mainly ALICE and CMS), both in data-taking and physics analysis.

Spectra of identified hadrons. — We have measured the transverse momentum spectra of
identified charged hadrons in proton-proton collisions at 13 TeV center-of-mass energy in
CMS. Charged pions, kaons, and protons in the transverse-momentum range 0.1-1.7 GeV/c
and for laboratory rapidities |y| < 1 were identified via their energy loss in the silicon
tracker. The spectra and integrated yields are compared to lower center-of-mass energy pp
results and to Monte Carlo simulations. The average transverse momentum increases with
particle mass and the charged-particle multiplicity of the event. A comparison with lower
energy data shows only a moderate dependence of the average transverse momentum on
the center-of-mass energy. The Pythia8 CUETP8M1 event generator reproduces most
features of the measured distributions, but EPOS LHC also gives a satisfactory description of
several aspects. These results can be used to further constrain models of hadron production
and the understanding of basic nonperturbative dynamics in hadron collisions.

Suppression of high momentum hadrons. — We have measured the spectra of charged
particles produced within the pseudorapidity window |n| < 1 at a center-of-mass energy
per nucleon pair of 5.02 TeV using Pb-Pb and proton-proton data from CMS. The spectra are
given over the transverse momentum (pr) ranges spanning 0.5—-400 GeV/c in pp and 0.7-
400 GeV/c in Pb-Pb collisions. The corresponding nuclear modification factor, Raa, is
measured in bins of collision centrality. The Raa in the 5% most central collisions shows a
maximal suppression by a factor of 7-8 in the prregion of 6-9 GeV/c. This dip is followed by
an increase, which continues up to the highest pr measured, and approaches unity in the
vicinity of 200 GeV/c. The modification factor is compared to theoretical predictions and
earlier experimental results at lower collision energies. The newly measured pp spectrum is
combined with the p-Pb spectrum previously published by the CMS Collaboration to
construct the p-Pb nuclear modification factor, Rpa, up to 120 GeV/c. Above 20 GeV/c, Rpa
exhibits weak momentum dependence and shows a moderate enhancement above unity.

Boson-jet correlations. — We have measured the production of Z-jet pairs for the first time
in pp and central Pb-Pb collisions at a center-of-mass energy per nucleon pair of 5.02 TeV
using the CMS detector. The Z-jet azimuthal angle correlations and transverse momentum
imbalance are analyzed for events containing a Z boson with transverse momentum above
60 GeV/c and an associated jet above 30 GeV/c. A moderate shift in the jet pr over Z boson
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pr ratio is seen in central Pb-Pb collisions with respect to the ratio found using pp data, in
agreement with expected jet quenching effects. The probability to find a back-to-back jet
partner in Pb-Pb collisions is lower than in pp collisions, which suggests that in Pb-Pb
collisions a larger fraction of partons associated with the Z boson lost energy and fell below
the 30 GeV/c jet pr threshold.
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Figure 1. Left: Measurements of the nuclear modification factors in central heavy-ion collisions
at four different center-of-mass energies, for neutral pions (rn°) (SPS, RHIC), charged hadrons
(h*) (SPS, RHIC), and charged particles (LHC including CMS) compared to predictions of two
models. The yellow band around the new 5.02 TeV CMS data shows the systematic uncertainties
of the measurement. Right: The mean value of the jet pr over Z boson pr distribution (x;z) as a
function of the Z boson transverse momentum.

Identified hadron spectra with ALICE. — The Hungarian ALICE Group's main research
direction is the measurements and analysis in connection with identified hadron production.
We participated in the operation of the High Momentum Particle Identification Detector
(HMPID) of the ALICE detector, the TPC upgrade and data analysis and the 02 DAQ upgrade
projects.

Coordination of the ALICE upgrades. — We coordinate the Hungarian contribution to
CERN's largest heavy-ion experiment ALICE. This activity is two-folded: In addition to data
analysis, our group plays key role in the construction of the world largest, 90 m3-volume,
GEM-based TPC in collaboration with group R-I and several international partners.

Our group has leading activity in the ALICE Offline & Online (02) Upgrade Project, together
with the Wigner DAQ Laboratory and Wigner GPU Laboratory.
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ALICE, CMS, FOPI, NA61 (CERN) and STAR (RHIC)
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Due to the vast number of publications of the large collaborations in which the research
group participated in 2015, here we list only a short selection of appearences in journals
with the highest impact factor.
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