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The study of heavy mesons in pp collisions offers big surprises
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EPOS4 (- see literature below)

EPOS4: general purpose event generator for heavy ion collisions at RHIC and LHC
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pp in EPOS4HQ

EPOS4(HQ) treats pp collisions like heavy-ion collisions: *

a Quark-Gluon-Plasma is created if energy density > 0.57 GeV/fm?

Energy density in the transverse plane of a typical pp event
(each event looks differently)
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In high multiplicity pp collisions the critial energy density is reached
what makes several experimental observations understandable
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Correlations between Q and Qbar

Correlations between Q and Qbar are important
if one wants to study/understand D Dbar correlation
if one wants to study hidden heavy flavour mesons like J/y
if one wants to understand the p; distributions of heavy hadrons

FONLL only single particle p; spectrum
Pythia ISR and FSR can be added
EPOS4HQ separates the three different production mechanisms
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Correlations between Q and Qbar

pr and y distributions depend on creation mechanism
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Formation of bound QQ states

Correlations between Q and Qbar show also up in quarkonium production

How to describe a bound state like a c-cbar in QCD?
It involves low momenta and needs non perturbative input =» assumptions.

Our approach: Wigner density formalism (as successful at lower energies)
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Formation of bound QQ states

Wigner Density Formalism
c-cbar interaction depends on relative p and r only, - plane wave of CM
Starting point: Wave function (w.f.) of the relative motion of state i: |f131- >

w.f. 2> density matrix pi = |Pi) (Pl
Wigner density of ; OV (r.p)= [ dPye®Y <r— Ey‘(l)i >< O;lr + 5Y >

(close to classical phase space density)
The probability to form a state|®;) if the system is described by p = [p™V) (¥ |

P =Tr[p"p] = [Tl Ppid®riW (r,p)W" (r1.xn5,p1..PN)

Where r, p are relative coordinates.



Formation of bound QQ states

Step 1: solution of QQ Schrddinger eq. L dr 24N W0+ V)| Boa(r) = ERa(r)
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J/p and y(2s) spectra at RHIC and LHC
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Y(1),Y(2),Y(3) and B,
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Conclusion

astonishing heavy flavor results in pp collisions (finite v, , A./D(p;)) can be understood if one assumes that
in (high multiplicity) pp events, as in heavy ions, a quark gluon plasma is formed if

e>g, = 0.57 GeV/fm3

The azimuthal pp correlation points towards p ) production by different QCD processes:

In EPOS4HQ The different QCD production processes contribute to the p; spectra in different ways
high p; spectra dominated by gluon splitting
low p; spectra by flavor excitation
the sum of all processes compatible with FONLL

Describing of the production of hidden heavy flavor mesons by a density matrix approach we
reproduce the experimental spectra
of J/y, w(2S), Y(n) and B,

Detailed analysis shows that the contribution of the QCD processes varies with y and p; so

run 3 data: perspective to study different aspects of QGP/QCD in detall



Correlations between Q and Qbar

Prompt J/p spectrum and contribution of the different Q Qbar creation processes
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