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» | Connect V,,A and v,,:

Vaa(pry,pr) = (Un(pr)on(pr,) X cos[n(Wn(pry) — Yn(pn,))]) \
£1

initial state fluctuations — W, (pr) — factorization breaking

» U, (pr) determined by final-state particles
» U, (pr) fluctuates from event to event

Papers on the subject:

» Ollitrault et. al., Phys. Rev. C 87, 031901(2013) and U. W.
Heinz et. al., Phys. Rev. C 87, 034913 (2013)
» CMS collaboration: Studies of azimuthal dihadron correlations in

ultra-central PbPb collisions at \/syny = 2.76TeV, JHEP 1402
(2014)088
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(cos(nAg)) |, Ap = d1 — ¢
({cos(nAg))) g — ({cos(nAg))) g |, |[An| > 2

Theory: | VA

Experiment: | VA

> ((...)) g remove effect from non-uniform detector acceptance

» Long range correlation in pPb!

» [nitial state fluctuations? (b) CMS pPD {5y, = 5.02 TeV, 220 < Ni,'"™* < 260
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ro comparison with VISH2-+1 for ultra-central collisions
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» The VISH2+1 model qualitatively gives a good description of CMS data
for both Glb and KLN initial conditions

» Very roughly, both initial conditions are closest to the exp. data for 1/s=0.12



ro multiplicity dependence

CMS preliminary PbPb centrality(%)
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» The effect increases dramatically as the collisions become more central than 0-5%

> For the smaller centralities (>5%), the effect is on the level of few percent, and is
nearly independent of centrality

» Both initial conditions, qualitatively describe CMS data
10



r3 multiplicity dependence

CMS preliminary PbPb centrality (%)
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» No strong centrality dependence
» VISH2+1 qualitatively describes r;3
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ro from high-multiplicity pPb
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Comparison: r9 from high-multiplicity pPb with Kozlov et. al. hydro model
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rg from high-multiplicity pPb
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Comparison: r3 from high-multiplicity pPb with Kozlov et. al . hydro model
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ro comparison between high-multiplicity pPb and peripheral PbPb collisions
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The ro in peripheral PbPb is somewhat stronger w.r.t. high-multiplicity pPb
The statistics in PbPb is =~ 4 times smaller w.r.t. pPb

The overall effect is small, on the level of 3- 5%

v v v v

The effect is very similar for both analyzed multiplicity intervals

17



ro multiplicity dependence

CMS preliminary PbPb centrality(%)
45.0 35.0 25.0 150 75 250.1
: 1 1 1 1 1 'I 1 1 I I I 1 I 1 I 1 I II :
1F —
S LK T T e, S
095 — 'i‘ ETELAL AL L L TR PP ‘””u....uu., L, ]
g = ' ., -
S oo b N =
e~ F 2.5<p_ °<3.0 GeV/c ‘,‘i -
G)D,- 0.85 — |\|\|___| pl'? - p2%°° = 2.0 GeVic EY—
5+ = '3
=2 0.8 m PbPby\s,, =2.76 TeV ‘—*_:
LN = we VISH2+1, Glauber,n/s=0.12 37 J
0.75 = ® PPbysy, =5.02TeV - .= VISH2+1, KLN,n/s=0.12 %
C --- Kozlov et. al.,n/s=0.08 — Kozlov at. al., n/s=0.08 -
0.7 — —]
— 1 1 1 1 1 1 1 1 I 1 1 1 1 .
10°
CMS PAS HIN-14-012 Kozlov et.al.:arXiv:1405.3976
I\I|r]|<2.4
tracks VISH2+1:PRC 87, 034913 (2013)

» The effect increases dramatically as the collisions become more central than 0 — 5%

> For the smaller centralities (>5%), r2 is on the level of few percent, and is nearly
independent of centrality

» Both hydro models, qualitatively describe CMS data
18



r3 multiplicity dependence
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Compared to PbPb, there is strong dependence from centrality in pPb

A non-flow effect seen in pPb for the highest pgfig in lower multiplicities

VISH2+1 qualitatively describes r3 in PbPb

Kozlov et. al. hydro qualitatively describes r3 for the highest

multiplicities in pPb, but fails for lower multiplicities
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ummary

» CMS measured factorization breaking of two-particle correlations in
PbPb and pPb

» Strong effect in ultra-central PbPb
> 2-3% in pPb, comparable to PbPb at similar multiplicity

» Qualitatively or even semi-quantitatively consistent with hydro with
pr dependent event plane angle induced by initial-state fluctuations
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