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Motivation
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Dataset

» 2015 PbPb run at LHC
— Vs =5.02 TeV, 404 ub-?
— MinimumBias (p; < 14 GeV/c)
» High p; track trigger
— Inl <1.0, 14.0<p;<100 GeV/c
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Scalar Product
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Scalar Product

Tracker

0, =Y we" v {SP} =
J

Sum over tracks (tracker), R
or towers (HF)

» Large m gap applied (| An|>3.0)
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Scalar Product
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» Large m gap applied (| An|>3.0)
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0.2k® 30 - 40% _:_ CMS Preliminary _
[ PbPb ys,, =5.02 TeV ]

" ® v,{SP} 7

20 40 60 80
P, (GeVlc)

» FIRST time measure of v,{SP} up to 100 GeV/c
» V,{SP} remains positive at very high p;
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Results (1)
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» Low p; v, increase from most-central to mid-central, then decrease
> Vv, increase with p;, peaked ~ 3 GeV/c, decrease while increasing p;
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[ CMS Preliminary
[ PbPb ys,, =5.02 TeV
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o v,{SP} ]
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» FIRST time measure of v,{SP} up to 100 GeV/c
» Consistent with O for p; > 20 GeV/c
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» FIRST time measure of v,{SP} up to 100 GeV/c
» Consistent with O for p; > 20 GeV/c
» Little centrality dependence for v,
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» FIRST time measure of v,{SP} up to 100 GeV/c
» Consistent with O for p; > 20 GeV/c
» Little centrality dependence for v, Collective at high p,?
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Tracker

_ n
2.4 +2.4
\ )
Y
Ref

» Reference:|n|<2.4,1<p;<5GeV/c

v, {4} = Y=, {4}
v {6} =$/c,{6}/4
v {8} =8/-c, {8} /33

* 4-, 6-, 8-particle Q-Cumulant

[A. Bilandzic et.al., PRC 83 (2011) 044913]
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Tracker
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» Reference:|n|<2.4,1<p;<5GeV/c

* Particle of interest (POI): |m|< 1.0
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Results (1)
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» FIRST time measure multi-particle v,{4,6,8} up to 100 GeV/c
» Multi-particle v,{4,6,8} seems converge with v,{SP} at high p;
» Collective nature of high p; particles
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» Low p;, V,{SP}>v,{4} = v,{6} = v,{8}
» Expected in hydrodynamics
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» Low p;, V,{SP}>v,{4} = v,{6} = v,{8}
» Expected in hydrodynamics

cms, |
—~ Quan Wan

g

InitialStages2016

19 KU



0.2

0.0

0.0

0.2k

[ CMS Preliminary
[ PbPb |5, = 5.02 TeV T T o,
- %,
% 1 #,ﬁ,
tee ey 8
o o g
5-10% 20 - 30%
——+—+———+—+—+——+—+—+———+—+— ——
o, e v,{SP}
S ® “..' = v{4}
[ ]
*; . P V,{6)
® e Y v {8}
*3 438 4 5
LK " L
oy, 0040y, MOS0 L 50000%
5 10 15 5 10 15 5 10 15
P, (GeV/c) P, (GeV/c) P, (GeV/c)

» Low p;, V,{SP}>v,{4} = v,{6} = v,{8}
» Expected in hydrodynamics
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» High p; v2 strongly correlated with low p; v,
» Suggestion of same origin of the correlations
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Results (l1)
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» High p; v2 strongly correlated with low p; v,

» Suggestion of same origin of the correlations
» Slope decrease while increasing p;
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» For the first time, v,{SP}, v,{SP} and v,{4,6,8}
are measured p; up to 100 GeV/c in PbPb
collisions at Vs, =5.02 TeV

» Non-zero v, observed at very high p;

» Multi-particle v,{4,6,8} show collective nature
of high p- particles

» V,{SP} is consistent with zero for p; > 20 GeV/c

» High p; v, strongly correlated with low p; v,

suggesting same origin of the correlation
v https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsHIN
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Theory Comparison
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v,{EP} 2.76 TeV: PRL 109 (2012) 022301
CUJET3: JHEP 1602 (2016) 169
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Compare to ALICE
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