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Pair correlations in hadron collisions

JAway-side” (Ad ~ m) jet correlations:
Correlation of particles between
back-to-back jets

\"\Bose—Einsiein correlations:
sy (B0,An)~(0.0)

Momentum conservation:

~ -cos{Ad)
Photon conversi*
JNear-side” (Ap ~ 0) jet peak: Resonances, string fragmen.
Correlation of particles within
a single jet

Nucl.Phys.A 926 (2014) 205-212; ALICE-PHO-SKE-2017-002-17
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Projecting out the rapidity dependence

K'K* + KK pairs
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ALICE coll. Eur. Phys. J. C 77, no.8, 569 (2017), EPJ Web Conf. 171 (2018) 19003
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Gross (qualitative) Monte Carlo/experiment disagreement !
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ALICE coll. Eur. Phys. J. C 77, no.8, 569 (2017), EPJ Web Conf. 171 (2018) 19003
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Anticorrelation also there for (distinguishable) pA

pA + PA pairs
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This work: put the Pythia Monte Carlo apart

@ Read about it in e-Print: 2210.02358 [hep-ph]
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String fragmentation in Pythia
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String fragmentation in Pythia
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String fragmentation in Pythia
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String-string correlations: marginal forward peak
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Two B = 0 strings .
strings

Maybe...
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Two baryons from the same string: clear forward peak

x10°
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Baryon-baryon Baryon-antibaryon

Got it!
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Two modifications to PYTHIA 8 code

@ "One baryon policy”: each string can at most produce one baryon

It eliminates the positive correlation,
but depresses the total B number too much
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Two modifications to PYTHIA 8 code

@ “Always baryon policy”: every string must produce one baryon

Baryons remain anticorrelated,
and now their abundance is ok
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Spread baryon production
brings Monte Carlo into agreement with ALICE data
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Conclusions

@ Need to separate baryon production vertices in Monte Carlo simulators

@ Implementing the Pauli principle at the quark level could be a start
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