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Abstract

The angular correlation function (CF) refers to the correlation of particles in the pseudorapidity difference (An = n, - n,) and azimuthal angle difference (A = @, - @,). CF is Influenced by various physical phenomena
such as conservation laws, collective particle flow, resonance decays, final state interactions, quantum statistics, or jets. CF analysis may allow to access the properties of system created during heavy ion collisions.

The STAR Beam Energy Scan data allows one to perform a detailed CF analysis to investigate the phase diagram of strongly interacting matter. This analysis covers data from seven Au+Au collision energies from
Vs, = 7.7 t0 62.4 GeV in 9 centrality classes. It is conducted with respect to charge combination and particle species. Such an extensive study provides constraints for theoretical models of heavy ion-collisions.

Note:
This is a STAR parallel analysis to that from [1]. Differences include: correlator definition, centrality selection, pseudorapidity acceptance, and the track crossing effect is not corrected

Goals and motivation

® Exploration of data in search for signals of strongly ® Disentanglement — study of contribution to CF from
Interacting matter phase transition. different mechanisms
» Different shapes of CF depending on a charge » study of collision energy dependence
Model of 2D Correlation Function combination and a particle species: * study of centrality dependence

* Detalled study to provide constraints on theoretical
models of heavy-ion collisions;

* Unexplained pp correlations in small systems (p+p
[2] and e*+e[3]) - what do we see Iin A+A?
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| Short-range correlations: jets, Long-range correlations: collective flow, string fragmentation, ...
final-state interactions, quantum statistics, ...

Results

Energy and centrality dependence of Definition of CF:

CF measured in Au + Au at:

TPC hits merging:

Vs, =7.7 GeV (black) TPC hits from tracks close in space
Js = might be merged where_: . . . . .
Sy = 11.5 GeV (red)  This results in pair losses in the ® p_ is a single event pair density in a given An, Ag bin;
‘/SNN = 19.6 GeV (green) nominator of CF | | ® p _ is areference pair density in a given An, Ag bin, obtained using mixed events technique;
Vs, = 39 GeV (blue) ‘ lplssmeglfleztncauses negative correlation ® prefactor <N_> / AnAg is an average single-particle multiplicity divided by STAR angular

acceptance (An =2, A = 2m).

Uncertainties shown are only statistical

An projection of CF (-0.12 Tt < A@ < +0.12 1T) Cuts and corrections:
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® Pair reconstruction efficiency correction (influencing bin at An = 0) still pending
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Unlike-sign pion pairs:

| : ++++ + ® | ong-range correlation observed in all centralities and collision energies
e : _ _ T B o5 T ® | ong-range correlations overlaps with short-range correlation which resembles the one in LS
An An An pions
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0.02 ® \Weak centrality and collision energy dependence
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Poton-anti-proton pairs:
® Short-range anti-correlation observed at all centralities and collision energies
® \Weak centrality and collision energy dependence

® | imited due to small number of pp pairs in Au+Au @ 7.7 GeV
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