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INTRODUCTION

» Significant progress has happened in modeling heavy-ion collisions.

= A typical model contains 10 to 20 parameters, approximately. Two
most interesting ones are 7)/s and (/s.

-

» |t is important to introduce new experimental observables.

Bayesian Analysis Measurements

FLOW HARMONICS IN A NUTSHELL!
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Flow harmonic fluctuation distribution:

U — Yo, P — s, )

Some examples for the distribution’s cumulant: |1]

cni2k}, SC(n,m), SC(n, m,¥)

pf(vla U2, U3, . ..

ONE PACKAGE FOR ALL CUMULANTS

» Mathematica package MultiharmonicCumulants v2 1.m
https://github.com/FaridTaghavi/MultiharmonicCumulants.git
s Returns the cumulants in terms of correlation functions, ()-vectors,
and their statistical uncertainty relations.
= Example: SC(2, 3), statistical error of co{2}

In[].] .= C[{Q 2} {O}, {2, 3}, U, w], In[2] .= NsigmaQ[cCorr[{Q}, {}, {2}, corr“
oue[1] := (v305) — (v3)(v3), ou[2] := ((2)Z25) = ((2)-22)°

NORMALIZED CUMULANT AT THE LHC

= From 29 normalized cumulants, nine of them have been measured.
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ALL CUMULANTS: HARMONICS 2.3,4,5 AND ORDERS 2.,3,4,5

s There are 33 distinct cumulants; seven of them have been missed
in previous theoretical and experimental studies (marked with blue
arrows).
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es% 2,11, 1) (vZv3v4v5 cos (4epgy — 3h3 + 41hy — 5hs))

normalized cumulant = cumulant//cp:{2}- - cn*{2}
n; : the involving harmonics in the cumulant.
m; : the power of the low amplitude v,,, in the cumulant.

We have 29 distinct normalized cumulants; new cumulants are marked
with blue asterisks.
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SUMMARY AND OUTLOOK

= We introduced a systematic method to extract flow harmonic cumu-

lants and its statistical uncertainties up to a given order.
= What are the experimental values for unmeasured normalized cumu-
lants? Can the new cumulants help the Bayesian analysis?




