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3. Non-Flow Correlations In the Literature
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A Collinear factorization:

U Hard multi -parton interactions suppressed by 0
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[ ensed k  Full Resummation a, AY3 ~ O(1)

J

A Requires a parametricallyiarge charge density

A Enhancement ofindependent multi-parton interactions



A Aparton scattering multiple times on 10f
Independent sources can bexponentiated .
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A Resummationis equivalent to a background
of classical gluon fields
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A.Accardiet al., Eur. Phys. 52 (2016)



57 spectators (projectile)
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simultaneous resummations —
U This task is currentlyunsolved in QCD
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A, = pure gauge 2
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A What is done is to carry over the conclusion about "~ " 5%

classical fields
A Solve the classical Yanilills equations for two

CO”IdIng nuclei T.Lappi, Phys. LettB643 (2006)
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A Asymmetric collision: step from dilute/dense toward dense/dense
U High density target: fullyresummedmultiple rescattering
U Moderate density projectile:density-enhancedcorrections order by order

A Appropriate for O E A A (ECiandllisions, i.e.) Cu + Au

Y.Kovchegoy D.Wertepny, Nucl. PhysA906 (2013)

A.

Kovner, M.ublinsky, Int. J. Mod PhyE22 (2013)
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A For high densities, correlations are driven byndependent emission of partlcles
i The highpTOAE | O Odbdes ndt redroBuloe OEA OOOI U OAEIT OO

A Caution:high densities may be assumed for correlations in small systems!
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A Correlations atmid -rapidity are dominated by softgluons Agb — A(b

A At leading-density, 2gluon correlations are symmetric

U Reflective ofBose enhancement T. Altinoluk et al., Phys. LetB751 (2015), JHER.805 (2018)
Y.Kovchegoy D.Wertepny, Nucl. PhysA906 (2013), A925 (2014)

A Antisymmetric correlations enter atnext-to-leading density
Y.KovchegoyV.Skokoy Phys. Ref297 (2018)

A Multi -gluon correlations known up to 3 (Leading / dense) and 4 (Leading / Leading)
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- Light Quarks
— Strange Quarks
--- Charm Quarks

M.D.Set al., JHER807 (2018) 003

Ky + K

M.D.Set al.,
in preparation
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T. Altinoluk et al., Phys. Rel95 (2017)
M.D.Set al., JHER902 (2019) 024
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A O &1 Trefers to any source of anisotropy in the
single -particle distribution in an event
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A Multi-particle distributions arise both from O&l 1 x@. &1 T x¢
independent production (flow ) and dynamical d2 d]\;Zz _ ;ii\ﬁ ;lj“
correlations (non-flow ) P1a7p2 p1 d7p2

+ 02(p1,p2)

A Cumulants are observables that arelifferently sensitive to flow and non-flow

(fun{Q})2 = < f pin(d1—¢2) 2 > M. Luzum, H. Petersen, J. Phgsll(2014)
p

N2 1DP2 d2p1 d2p2

2
(’Un{4})4 = 2 i/ ein(P1—¢2) dN> _ 1 /ein(¢1+¢z—¢3—¢4) dNy
NZ P1P2 d2p1d2p2 N4 D d2p1 - d2p4

1P2pP3pP4




A Usually: aflow -only scenario O&li lonyd

d N5 _ dN7 dNy
d’py1 d?ps — d?py d?ps

U No dynamical correlations 1 Tt
U Multiparticle production factorizes

0 All cumulants due tosingle -particle anisotropy
(n{2})” 2" (02)

A All cumulants describe thesvent-by-event flow ) a4
distribution  of the single -particle anisotropy o, (Un14})" 7= 2{vn)” — (vn)
= ('z)n{Z})4 —Var ('U?L)

P
=

U Natural hierarchy : v {¢} 0 {1t} 0 {p} E

M. Luzum, H. Petersen, J. Ph¢l1(2014)



L ] M.D.Set al., in preparation
A Often in initial-state calculations: M.Luzum, . Petersen, J. Phgst1(2014)
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U Isotropic single-particle distribution U Tt 2p  2rpr dpy

U Only dynamical correlations 5. idl i onfy

AN,
22p1 2ps = d2(p1,p2)
A Sequentialhierarchy of correlations in</ .
non flow
a7 19 1 E (021" "= (02, ()

non flow
(vn{a})* "L —2Var (65, (n)) + (04, (m))
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U Usuallyimaginary v {1}



A MC Glauber collision geometry sampled usinglrento

$(ZL) o< /Ta(Z1) Tp(ZL)

A Flow correlations : v-USPhydro

U Initial entropy density
U Evolved using 2+1D viscous hydrodynamics
U Approximately linear response

A Non-flow correlations : )
U Two-gluon correlations] 02(p1;p2) = (f dzmTi(@)Té(ﬁ)) f(p1,p2)
0 High-pTI EI EO | Ol I AOET AT "~ /o f. "=~ ¢
U Fixed initial geometry + color averaging ~ ¥?) = (/d LTl T ”) 9(p1-p2)

u Coefficients cancel in ratios | |
M.D.Set al., in preparation



