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Vn - [pT] Correlation

® Shape =P anisotropic flow

® In HIC - collision overlap has shape and size
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® Initial State - correlation and fluctuations of shape and size

® Final State - correlation between v, and [pr]
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Vn - [pT] Correlation

® Shape =——p anisotropic flow arXiv:2101.00168
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® In HIC - collision overlap has shape and size
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® Pearson’s correlation coefficient
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® Size - radial flow - avg. momentum
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Vn

® Nuclear deformation

Dy
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® Nuclear deformation

Dy
DWS(T) — 1+ 6(T—Ro(1‘|‘BY2O))/a

B > 0 Prolate p <0 Oblate

= LHC - Pb+Pb (B =0), Xe+Xe (B = 0.16)

vn - [pT] Correlation - Pb+Pb
vs Xe+Xe

® System-size dependence

® Centrality fluctuation

® Deformation effects
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Observable

® Pearson’s Correlation Coefficient cov(v2, [pr]) = <<6in(¢z’—¢j)(pT,k — {IpTr))))en
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® covV (Vn3,[pT]) - triplet of particles

= Standard, two-subevent and three-subevent methods

= Subevent methods can suppress non-flow
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Comparison of cov(vn?,[pT]) - subevents methods
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Results

Focus on v2 and v3 results
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Variances of v, and [pr]
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Comparisons - Pb+Pb vs Xe+Xe
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® As a function of N¢n
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Comparisons - Pb+Pb vs Xe+Xe
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® In both systems p is larger for
0.5< p1<5.0 GeV than 0.5< pr

<2.0 GeV - increase due to
high pt particles

® In Xe+Xe : p Is consistent for
0.5< p1<2.0 GeV and 0.3<
pT<2.0 GeV

® Low pr region well described
by hydrodynamics - little
effect to more low-pr
particles

Dependence on pt range
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Dependence on n-range (Pb+Pb)
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Dependence on n-range (Pb+Pb)
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Centrality fluctuations in vy
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® True centrality unknown

® Smearing between N¢y and Et - Same Ncy but
different E1, Same ET but different N¢h

® Event averaging in Nch and Et bins - centrality

fluctuations
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® Centrality fluctuation - large effect for v2{2} in central region

® Larger centrality fluctuation effect for higher particle-
cumulants

® Effect present in much broader centrality range for both n=2
and n=3
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Centrality fluctuations in va-[pT1] correlation

® Er and N¢, are mapped to
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Centrality fluctuations in va-[pT1] correlation

® Er and N¢, are mapped to
centrality (based on Et cuts)

® Significantly large centrality

fluctuations in central and peripheral

® Less prominent in Xe+Xe but has
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Comparison with Theory models
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Comparison with Theory models

Trento
:'— 0.4 Combined-subevent method |
N;N i ATLAS Preliminary |
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G. Giacalone :
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® ATLAS N¢h-based, Trento spherical

® Model captures centrality trends of data

® In contrast to data - little difference between Pb+Pb

& Xe+Xe in the model
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Comparison with Theory models
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® ATLAS Nch-based, Trento spherical, Trento
deformed Xe+Xe

® Model captures centrality trends of data

® Deformed Xe+Xe - larger difference from Pb+Pb
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Comparison with Theory models
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® ATLAS Nch-based, Trento spherical, Trento
deformed Xe+Xe, ATLAS Er-based

® Results based on Et - comparison to Trento better
in central but worse in peripheral

® Trento model captures qualitative trends in data
but cannot explain data quantitatively
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® ATLAS Nch-based, Trento spherical, Trento
deformed Xe+Xe, ATLAS Er-based

® Results based on Et - comparison to Trento better
in central but worse in peripheral

® Trento model captures qualitative trends in data
but cannot explain data quantitatively
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Trento+Hydro
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arXiv:2004.01765

® Turning on final state hydrodynamic calculation

® Agreement with data becomes worse - shift of

sign-change to lower centrality
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Comparison with Theory models
CGC+Hydro
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® ATLAS Nch-based, Trento spherical, Trento
deformed Xe+Xe, ATLAS Er-based

® Results based on Et - comparison to Trento better
in central but worse in peripheral

® Trento model captures qualitative trends in data
but cannot explain data quantitatively
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® Different hydrodynamic calculation with CGC initial
conditions

® Does not see any significant difference between
Pb+Pb and Xe+Xe

® Better agreement but still cannot describe data
guantitatively 17
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® Flow and mean-momentum correlations show strong
system-size dependence

= Smaller magnitude of py, in XeXe for n=2

= | arger magnitude in XeXe for n=3

® Sensitive to pr and n ranges

= |ncrease in py, with more high pr particles

== | arger variances for smaller n range (|n|<1)

== Covariance depends weakly on n range selection
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® Flow and mean-momentum correlations show strong
system-size dependence

= Smaller magnitude of py, in XeXe for n=2

= | arger magnitude in XeXe for n=3

® Sensitive to pr and n ranges

= |ncrease in py, with more high pr particles

== | arger variances for smaller n range (|n|<1)

== Covariance depends weakly on n range selection

® Significant Centrality fluctuations - Nch vs ET binnings
® Compared results with theory
= [rento model captures qualitative trends in data

= Models do not explain the measurements quantitatively

Poster by Somadutta Bhatta - Tuesday 12th

Summary

T+ -
Ren Combined-subevent method
" ]
5 guninEnEn & il
L
= B ...... -
o®® %
0.2— . _
. -
®
- 5 |
- ATLAS Preliminar y
O L o o L L L L L L L L L L L L e e e e DLl —
05<p <50GeV g PbiPb (s, =5.02Tev
i <2.5 —@— Xe+Xe \/SNN =5.44TeV
| | | | | | | | | | | | | | | | |
0 1000 2000 3000
N
ch
c{‘_| 1 ] I I ] 1 1 I 1 1 I 1 I 1 1
> -
() [ )
O, - —a— 0.75<m 1 <25, 1<0.5 -
- =
© . e 0.35<m n <1.0, Iy 1<0.3
10°F E
"o
u’e
ATLAS Preliminary
-4 | -1 —
107 Pb+Pb VsNN =5.02 TeV, 22ub o N
- hy )
[ 05<p_<5.0GeV '-‘:::_
] 1 1 l 1 1 1 1 l 1 1 1 1 I 1 1 |
0 1000 2000 3000
Nrec
ch
Z“ 0.4— Combined-subevent method
N>-N ATLAS Preliminary
= 0.5< p, < 2.0 GeV 090
.." [
0ol <25 ° a
IQI/‘/,%_
O | | PSSy " A —
- =y —e— Pb+Pb N -based
—@— Xet+Xe N, -based
B L —5— Pb+Pb $ E,-based
B —=— Xe+Xe $ E;-based
102+ —— Pb+Pb Trento %0 —
(e —— Xe+Xe Trento %0
=umi Xe+Xe Trento %0.18
| | | | | | | | | | | |

40 20 0

Centrality [%0]

"_|\|_0.1 5 B T | T T T T | T I_
2 Combined-subevent method -
N>“co
Na ®
=
= oaF "'-+, "= —
°® 0 C
- [ |
0.05— "‘ a®® -
. “. . g

_0.05 '1 ml <25 —® Xe+Xe |s  =544TeV _|
1 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1
0 1000 2000 3000
Nrec
ch
x10~°
;‘ T T T T I T T T ! T T T T ] T T
8 | Combined-subevent method
= - 0.75<n m <25, y 1<0.5
—;_0.05 — ac b —
Qo . ® 0.35<n n <1.0, hlbl<0.3
o “N = a ¢ -
= - '.
> i ..
8 | = s,
—-_
.
o
el |
OMl---------""-"cccccmcmmccc e BN B
- ATLAS Preliminary
w Po+Pd s\ = 5.02 TeV, 22ub”
! 05< p, < 5.0 GeV
0

__+ ATLAS Preliminary

05<p, <50GeV —M— Pb+Pb s =5.02TeV

l ' '
3000
NG

ch

I J d 1 I A J ' ' '
1000 2000

0.2

10.2

0.5<p_<2.0GeV

Combined-subevent method

e 5 g EPa

ATLAS Preliminary

[# < 2.5

—@— Pb+Pb N_ -based
—@— Xe+Xe N -based
—ft— Pb+Pb $ E;-based
—H— Xe+Xe $ E;-based
[ ] Pb+Pb CGC+Hydro %0

# [ ] Xe+Xe CGC+Hydro %0.16
I I

| | |
40 20 0

Centrality [%0]


https://indico.cern.ch/event/854124/contributions/4135395/

Backup



Observable

® Pear§c?n’s Correlation  /,, (232 [p]) = cov(va{2}? [p1]) |
coefficient Vvar(v,{2}2)ci

cov(va{2}? [pr]) = ((V2opr)) , var(wa{2}?) = (v3) = (v2) , ek = ((5pTopr))

lpr = pr! [pr]

® Covariance - from three methods

~ Standard - full n-range |n|<2.5

N<-0.75 N>0.75

IS N

n<-0.75  |n|<0.5 n>0.75

= 2-SE - A and C with An=1.5, [pT] from A+C

= 3-SE - A and C with An=1.5, [pT] from B (|n| < 0.5)

® Ck - Standard - |n|<2.5

® Variance vy : var(vn{2}2) = cn{4}standard + Cn{z}tzwo_sub
20



Other physics sources

non-flow (dijets)

® Non-flow

® Short-range non-flow (single jets, resonance
decays, etc.) suppressed in subevent methods

® Long-range non-flow (dijets) - contribute to
atmost 2-subevents and scale as 1/sqrt(N)

® Eta-dependence of vn
® vn smaller at larger eta

® Stronger dependence in peripheral

® vn decorrelation
® Smaller signal at larger deta

® Stronger in central and peripheral

® Flow and non-flow depends on n range, location
of subevents and gap.
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n-dependence in Pb+Pb
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