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P, P

Pb, and Pb+Pb

O

©

(d) CMS N = 110, 1.0GeV/c<p <3.0GeV/c

R(AN,A0)

O

‘\
4

@

Pb

CMS pPb \[5,, = 5.02 TeV, N(7™ = 110

PN

ng dAndAo

(b)

Pb Pb

(a) cms jLa.s_apb'
POPD\[5,,, = 2.76 TeV, 0-5% centrality

PN
N,ig dAn dAé
[SilerIerTerle))

1

® Are the ‘ridges’ due to the same origin in p+p, p+Pb and Pb+Pb?
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A multiphase transport (AMPT) model

A A+

B
Melting AMPT Model

HLJING energy in nucleon (1) initial
excited strings and minijet partons  spe ‘ condition

8 Default AMPT Model

HILJING energy in nucleon
excited strings and minijet partons  spectators

fragment into partons

(2) parton

ZPC (Zhang's Parton Cascade)
cascade

till parton freezeout

ZPC (Zhang's Parton Cascade)
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recombine with parent sirings

Lund string fragmentation Quark Coalescence

(4) hadronic
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(1) initial condition (2) parton cascade  (3) hadronization (4) hadronic rescatterings
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p+p and p+Pb 1n the AMPT model

G.-L. Ma and A. Bzdak, PLB 739, 209 (2014)
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® One hot spot 1n p+p vs Several hot spots 1n p+Pb.
® ‘Centrality’ defined by using Nirack distributions as the CMS.
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AMPT results on long-range correlations in

p+Pb
G.-L. Ma and A. Bzdak, PLB 739, 209 (2014)
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®No long-range correlation in low-multiplicity p+Pb.
® Clear long-range correlation in high-multiplicity p+Pb.
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AMPT results on long-range azimuthal
correlations in p+p and p+Pb
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® The long-range two-particle
azimuthal correlations in p+p and
p+Pb are well reproduced by
AMPT model (1.5mb).

® [ ong-range correlation (A¢p~0)
appears in high-multiplicity p+p
and p+Pb.

® For signal strength, p+p <p+Pb.
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Cross section dependence of long-range
correlation 1in p+Pb
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I'he two-particle correlations in p+Pb can be well described by 6=1.5-3 mb.

I'he strength of the signal gradually increases with growing ¢ and the signal

vanishes completely for o = 0 mb.

*No visible long-range signal in the default AMPT model.

e[.ong-range signal comes from parton cascade.
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AMPT results on vn(pT) in p+Pb vs Pb+Pb

A Bzdak andG -L. Ma PRL 113 252301 (2014)
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eFor p+Pb, AMPT (3 mb) reproduces the measured v2 and v3.

eFor Pb+Pb, AMPT (3 mb) reproduces the measured v3 for all pT, but
underestimates v2 especially for high pT.
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AMPT results on integrated vn

A. Bzdak and G.-L. Ma, PRL 113, 252301 (2014)
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eFor p+Pb, AMPT (3 mb) reproduces the integrated v2 and v3.

eFor Pb+Pb, AMPT (3 mb) reproduces the integrated v3, but underestimates
the integrated v2 by ~20%.

* AMPT (3 mb) shows similar v3 between p+Pb and Pb+Pb.

Correlations and Fluctuations in p+A and A+A Collisions, INT, Seattle, July 24, 2015 Guo-Liang Ma (SINAP) 10



AMPT results on PID vn

A. Bzdak and G.-L. Ma, PRL 113, 252301 (2014)
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*The mass ordering of v2 is observed in p+Pb, as seen 1n data.
*No such a mass ordering of v3 in p+Pb.

Correlations and Fluctuations in p+A and A+A Collisions, INT, Seattle, July 24, 2015 Guo-Liang Ma (SINAP) 11



PID pT spectra in p+Pb

G.-L. Ma and A. Bzdak, PLB 739, 209 (2014)
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*The AMPT model reproduces the CMS data for pT spectra
of pion, Kaon, and proton, within the accuracy of 20%.
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AMPT results on d+Au and 3He+Au
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Physical mechanism?
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Hadron cascade effect?
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Hadron cascade shows a negligible effect on the p+Pb
results.
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A possible explanation: escape mechanism
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Initial and final parton distributions

A p+Pb 5.02 TeV AMPT event (Ntrack=141)
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Final parton distributions with different Ncoll
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Non-1interacting parton v2 vs Interacting parton v2
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*Non-interacting parton v2 > Interacting parton v2 at high pT.
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Different Ncoll parton v2

Final parton state Preliminary
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® v2 decreases with Ncoll in the final state.
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Initial parton v2
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® v2 (small Ncoll)>0 and v2 (large Ncoll)<0, because the average v2 must
be zero 1n the 1nitial state.
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Av2 = (final v2 - imitial v2) for partons
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® Yes, more parton collisions generate larger Av2.
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How do collisions generate Av2?
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® Parton v2 1s increased by subsequent parton collisions.
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How do collisions generate Av2?
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e Parton v2 gradually increases from negative to positive through

Correlations and Fluctuations in p+A and A+A Collisions, INT, Seattle, July 24, 2015

Guo-Liang Ma (SINAP) 24



Time evolution of parton v2
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® Parton v2 increases with time, as more collisions happen with time.
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Summary

® The elastic scattering of partons, with ¢ =1.5-3mb, naturally
explains the long-range correlations in p+p and p+Pb.

®v3 are in a good agreement with the CMS data. v2 1s very

well described 1in p+Pb and underestimated for higher pT 1in Pb
+Pb.

® The signals arise from parton cascade (under investigation).

eIn 1nitial state, less-interacting partons (Ncoll=0 or 1) have

positive v2, more-interacting partons (Ncoll>1) have negative
V2.

eIn final state, parton collisions can generate v2 to interacting
partons, which leads to a final positive v2.

Thanks!
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