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2-particle cumulant
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 Cumulants are an important tool in the
investigation of collectivity in small systems

* Co{2} is clearly higher in pp collisions than
in p-Pb or Pb-Pb
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2-particle cumulant
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e Cumulants are an important tool in the
investigation of collectivity in small
systems
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 Measurements are influenced by non-
flow effects, especially in small systems
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2-particle cumulant
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4-particle cumulant
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e [ ower order correlation (including non-
flow) are removed from multi-particle
cumulants
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4-particle cumulant
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e Lower order correlation (including non-
flow) are removed from multi-particle
cumulants

« Negative sign of c,[4} might indicate
collectivity
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3 ALICE, Phys.Rev C 90, 054901 (2014)
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4-particle cumulant
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* We can further suppress non-flow in
multi-particle cumulants using |An| gap
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4-particle cumulant with |An| gap &
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* We can further suppress non-flow in
multi-particle cumulants using |An| gap

* 4-particle cumulant with |An| gap in Pb-Pb
 Measurements are compatible

e Flow dominated system
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4-particle cumulant with |An| gap &

Niels Bohr Institutet

902f \903 . 02p0
@1\ /904 %\. : | I | | | | :
‘ | ‘ I 0.15 I ALICE Preliminary  [&0 c,{4} _
< > - pp\s=13TeV  [Ec,f4, [An/>0.0) 1
An N C 0.2 < p, <3.0 GeV/c [T] c f4, |an] > 0.1} 1
e ememmrmeeememsesoeceeoaooaan 01 ml < 1.0 5 c {4, )An| > 0.2} 1
| 005 + e
\ ‘702f \‘703 /904 . x e QM17 :
©1 X: -ll e 4 ]
‘ I [ ] SR t + -
| < An > | N —0.05;— + _;
R t:::::::::ﬁ: .......... P R N S A B S
20 40 60 80 100 120 140
No(in_|<1)

* We can further suppress non-flow in
multi-particle cumulants using |An| gap

o 4-particle cumulant with |An| gap in pp
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4-particle cumulant with |An| gap &
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* We can further suppress non-flow in
multi-particle cumulants using |An| gap

o 4-particle cumulant with |An| gap in pp

¢ Co{4, |An|}is lower than co{4}
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4-particle cumulant with |An| gap &
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* We can further suppress non-flow in
multi-particle cumulants using |An| gap

 4-particle cumulant with |An| gap in pp
* Col4, |An|} is lower than co{4}

 Still no significant negative sign
observed in pp collisions
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4-particle cumulant (3-subevent method)

* Method inspired by arXiv: 1701.038301 [nucl- N
th], is implemented in Generic Framework
and tested with PYTHIA8 simulations
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4-particle cumulant (3-subevent method)
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* Method inspired by arXiv: 1701.038301 [nucl-
th], is implemented in Generic Framework

and tested with PYTHIA8 simulations

« Splitting the acceptance into 3 subevents
shows the ability to further suppress non-flow
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4-particle cumulant (3-subevent method)
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* Method inspired by arXiv: 1701.038301 [nucl-
th], is implemented in Generic Framework

and tested with PYTHIA8 simulations

« Splitting the acceptance into 3 subevents
shows the ability to further suppress non-flow

» Further decrease of co{4, |An| > 0.2} is seen

w.r.t. c»{4, |An| > 0.0}

trks

Katarina Gajdosova



<10 CMS Preliminary
T T T LI DL L L B B L
o . 13 TeV pp ]
. e SC(2,3) -
I m SC(2,4)
£ | .
£ 51 ° 7
O |
n | ]
s ® " u [ ]
L ) | S
0
03<p <3GeV/c
0 S0 150"
Nofflme

trk

N

I

‘\\L |

CMS Preliminary
——rT

e SC(2,3)
O m SC(2,4)

[ + 5.02 TeV 8.16 TeV pPDb]
= (@)

03<p <3 GeV/c

L 1 1 I L L 1 1 I L
100 200 300 400
Noﬁllne

trk

17

e First measurements of SC(m,n) in small
systems were reported at QM17 by CMS

 However, are SC(m,n) measurements free
of non-flow contamination, especially in
small systems?
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Standard SC(3,2), SC(4,2)
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Standard SC(3,2), SC(4,2)
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SC(m,n)
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* Positive correlation is seen in PYTHIA
between v, and va and vo and v4
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Standard SC(3,2), SC(4,2)
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* \We have seen that 4-particle cumulant

still suffered from non-flow effects in
pp collisions

« SC(m,n) works on similar principle,
therefore it might be contaminated
by non-flow

SC(m,n)
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* Positive correlation is seen in PYTHIA
between vo and va and vo and vg
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SC(3,2), SC(4,2) with 1An| gap &
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* We apply |An| gap (or 2-subevent
method) to 2- and 4-particle correlations
in the calculation of SC(m,n)
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SC(3,2), SC(4,2) with IAn| gap &
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SC(3,2), SC(4,2) with IAn| gap &
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SC(3,2), SC(4,2) with IAn| gap &
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SC(3,2), SC(4,2) with IAn| gap &
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method) to 2- and 4-particle correlations
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SC(3,2), SC(4,2) with 3-subevent
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SC(3,2), SC(4,2) with 3-subevent
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SC(3,2), SC(4,2) with 3-subevent &
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Summary

 Measurements of 2- and 4-particle cumulants in pp, p-Pb and Pb-Pb collisions
were presented

« While negative sign of c»{4} was observed in Pb-Pb and p-Pb collisions for N«
> 60, no definitive flow-like signature was observed in pp collisions

* Further suppression of non-flow did not reveal a definitive negative sign in
Co{4, |An|} measurements

e Simulation study of Symmetric Cumulants with 2- and 3-subevent method was
shown

e Clear decrease of magnitude of the measurements when using 2- or 3-
subevent method

 SC(3,2) changed sign after the suppression of non-flow contribution

e |tis important to perform the measurements of c,{4} and SC(m,n) with subevent
method to avoid large non-flow contamination
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