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i} Flow in heavy ion collisions

QGP medium expansion I

Lim/e o ~ 10fm/c
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typical evolution of HIC

4 By The azimuthal (¢) distributions of particles:
b mav zi v,
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Flow coefficient: v, = {cos[n(¢; — ¥,)])
v:elliptic flow  vy: triangular flow

the basic mechanism of elliptic flow
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L1} QGP in small systems
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Flow-like signals have been observed in pp, pA and light ion-heavy ion systems.

Is QGP produced in small systems?
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L1} QGP in small systems

credit: bjoern schenke inital
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Challenge from the proton structure
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L1} QGP in small systems

PRL 135 (2025) 012302

credit: bjoern schenke iniial
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Advantages:

a. The nucleon-level geometry dominates
over the subnucleon structure

b. The comparable size leads to similar
hydrodynamic evolution

Challenge from the proton structure
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4 Published article: PRL 137 (2026) 082302
L2 Dataset

Collision systems:
160-160 (7nb-!) & 2Ne-2Ne (0.8nb-1)

Collected in July 2025 at CMS, /syy = 5.36TeV

Standard CMS HIN event and track selection
* Minimum bias events, only one reconstructed vertex
+ 03<p;<3.0GeVie, |17 <24

event display of OO collisions
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12} Flow measurement method

+ Two-particle correlation: 1 d2NP@r S(an, Ap)
=B(0,0) x
Niyig dAndag B(4n, Ad)
oS s 2 n 00fm=STW H24 03920 CMS Preliminary 00536 TeV

03<p,<30GeVic

<24
Centralty 0-1%

o
Background 2D function: S/B
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12} Flow measurement method

+ IDprojection: 1 dNPair Nasm
Nerg 44

oM Protminary 00 536 Tov
0325, <30Govks -
i<z - .
Contalty01%

suppress non-flow

lanl > 2
—

[1 + Z 2y Acos(nA¢)]

%
¢ (radians)

In line with previous CMS analyses, the peripheral subtraction method is employed to

Nassoc(peripheral) — Vyer

V4 = V4 = Vya(peripheral) x

Nassoc ¥jec(peripheral)

In this analysis, events from 70-80% centrality are selected as peripheral events
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2} Flow measurement method

« Four-particl ion (Q ): PRC.96.034906
Gn= Z et = |, |ein?n
_@¢-M
@= MM -1)’
W= 03 — 2Re[@5n057] — 4(M — 2)G3 + 2M(M - 3) + G5,
- MM —1)(M - 2)(M - 3)

a4 = ((4) - 202))°
val#) = Y= a8}
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13} Results:

v, values

00 7 nb" (5.36 TeV)

Published article: PRL 137 (2026) 082302
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Significant flow is observed
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v, increase and then decrease, from peripheral to central events -- the same as PbPb
Non-flow contribution is small - 4 to 15%
v,{4} <1,{2} -- impact of event-by-event fluctuations



3} Results: v, values

007 nb" (5.36 TeV)

Published article: PRL 137 (2026) 082302
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* vy increase from peripheral to central events
-- different from Pb-Pb, but the same as where mutiplicities are comparable in PbPb collisions
* Non-flow contribution is small
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. Published article: PRL 137 (2026) 082302
Results: Vi values Trajectum from PRL 135 (2025) 012302

IP-Glasma from PRL 135 (2025) 022302
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NLEFT:
nuclear lattice effective field theory

projected generator coordinate method
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For v, values:
*  All three models agree with the trend
* Trajectum with NLEFT is the best in central collisions
For v; values:
+ All three models agree well with trend
* IP-Glasma overestimates in central collisions
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. Published article: PRL 137 (2026) 082302
23} Results: Ne/O ratios of v, e anuee
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* v, ratio significantly increase in the most central collisions
« non-flow is negligible
v,{4} and v,{2} ratio are consistent
In central collisions, it seems that v,{4} ratio are larger than v,{2} ratio
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. Published article: PRL 137 (2026) 082302
23} Results: Ne/O ratios of v, e anuee
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+ vy ratios exhabit a decreasing trend from peripheral to central collisions
+ non-flow is negligible
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. Published article: PRL 137 (2026) 082302
@ Results: Ne/O ratios of v, Trajectum from PRL 135 (2025) 012302

IP-Glasma from PRL 135 (2025) 022302
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For v, ratios:
« Trajectum PGCM agrees with data, Trajectum NLEFT overestimates
+ IP-Glasma predicts no rising trend towards central collisions
For v; ratios:

+ All three model predict the decreasing trend
* None of the three models agrees with data quantitatively
QCD@LHC 2026 Oxford

ab initio models of 10 and 2'Ne
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PRL 137 (2026) 082302

Published articl
4} Summary

* New measurement of v,{2}, v,{4} and v;{2} in OO and NeNe collisions at 5.36TeV'
Significant flow is observed

Measurement of the ratios of NeNe to 0O v, values
Significant rising trend towards central collisions in v, ratio

Further flow measurements in OO collisions are ongoing, with more results to come
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Thanks for your attention !

Jiateng Peng, FDU
For the CMS collaboration

20269.29




Backup: results from ALICE and ATLAS
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Backup: results from ALICE and ATLAS
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CMS: PRL 137 (2026) 082302
ALICE: PRL 137 (2026) 082301
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