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Collectivity in Large Systems

Collectivity: multiparticle correlation from a
common physics mechanism

Non-central heavy-ion collisions
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Several particle species show similar

Exact only in case of correlations
wrt the reaction plane of the collision.

collective behaviour.

DIS Turin, April, 2019 Iris Abt, MPI Miinchen



Collectivity in Smaller Systems

superSONIC for p+p, Vs=5.02 TeV, 0-1%
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Weller & Romatschke Phys.Lett. B774 (2017) 351-356

DIS Turin, April, 2019 Iris Abt, MPI Miinchen



Could it happen in ep DIS

+
e /v,

Hard to imagine how to
create a collective system,
but a first order picture
might be inadequate.

— 5

Look at a colour dipole and....
why not?

DESY: B.Liebaug
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ZEUS ep DIS Data

HERA II: Multiplicity
ZEUS Prelimi
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15<n < 2. .
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ZEUS track acceptance

ZEUS Preliminary
Asymmetric collisions ] 5318 Gev, 366 pb - i
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Proton remnant goes
Detector compensates down the beampipe.
only modestly. MC good to 15%
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Azimuthal Correlations

2-particles: c_{2} = ((cos (n (¢, - OF! )

excluding The inner brackets denote the average in a single event.

electron The outer brackets the average over all events.

depending on Nch, An, Ap+

6,12} = (( W WD W Wl cos (n (9, - o5 )

Tracking and ‘ \ a_m_uM.-._n h: charge, n,
vertexing is MC data Pr &
~1.1

not perfect. 095t01.05 N, =S W . W
Was tuned MC does eff "

todata.  not produce systematic uncertainties:

spurious tracks. «\eC closure” P'S selection,
trigger, tracking
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Correlations versus Nch

for increasing | An |
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Correlations versus Nch

for increasing | An |
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Comparing Data and Monte Carlo
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dipole cascade
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Comparing Data and Monte Carlo
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Comparing Data and Monte Carlo
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Overall Monte Carlos describe main features.
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Summary and Outlook
Correlations indicating collective effects
were searched for in ZEUS NC DIS data.
Nothing beyond expectations [kinematics] 8

Well, perhaps DIS is not ideal. '
ZEUS data is waiting.

Photoproduction
e

Fluctuations
in the photon can grow.
For low Q? they live long and prosper.
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ZEUS track acceptance
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LEPTO
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Correlations versus p+

c, {2} for high multiplicity events 10 < Nch < 25
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