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Outline

Experiment setup
Soft probes: collective dynamics
Hard probes: jets, EW bosons

Summary
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The ATLAS Detector

Tile calorimeters

: LAr hadronic end-cap and
forward calorimeters
Pixel detector

LAr electromagnetic calorimeters

Toroid magnets

Muon chambers Solenoid magnet | Transition radiafion fracker

Semiconductor tracker
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The ATLAS Detector

Tile barrel Tile extended barrel

LAr hadronic
end-cap (HEC)

LAr electromagnetic
end-cap (EMEC)

Liquid Argon Forward Calorimeter
(FCal) 3.2<Inl<4.9

Total E 1 in FCal used to classify
event centrality

LAr electromagnetic
barrel
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Partition FCal Er distribution into ranges
corresponding to fixed percentiles of the mpact

Glauber Model is used to determine >

impact parameter, Neon and Npart In the
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Soft probes




Collective flow phenomena

In transverse plane, overlap region is anisotropic.
- Higher density gradients in direction of “reaction
plane” angle (¥2) result in higher pressure gradients.

dN
0 x 1+2;vncosn(gb—\lfn)

The magnitude of anisotropy can be quantified by

Fourier expansion coefficients vn. x [fm]
Event average vs.

Event-by-event fluctuation

Methods for determining va:

- Two-particle correlations method (2PC)
- Event Plane method (EP)
- Event-by-event fluctuation method (EbyE)

- Cumulant method
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N = 220

Near side “ridge”

in central p+Pb events.

ch =

Phys. Rev. C 90.044906

NG = 220

110
1.05

Short range correlation
subtraction at near side
and recoil subtraction at

0.95{ % &

away side.
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ATLAS
Pb-Pb\s,,=2.76 TeV

Good agreement between p+Pb
and Pb+Pb after pr rescaling.

Long-range ridge correlations in
central p+Pb collisions and
peripheral Pb+Pb collisions are
driven by similar dynamics.
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Hard probes




Hard Probes in Medium

* Jet quenching: modification of high pr particle production rates due to
partonic energy loss in the medium

e EW bosons are the baseline of medium induced modification to hard
probes.

50

; B [GeV] AT LAS

Run: 169045
Event: 1914004
Date: 2010-11-12
Time: 04:11:44 CET

60 P, [GeV]

Highly asymmetric dijet event.
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Jets in Pb+Pb Collisions

anti-k, R =0.4 jets 2011 Pb+Pb data, 0.14 nb™" 1

8,y = 276 TeV 2013 pp data, 4.0 pb | I ®0-10% m |30-40% ¢ |60-80%
_.|...I .......................................................................................................................................................... ] -
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[ 2011 Pb+Pb data, 0.14 nb™" anti-k, R=0.4 jets ]
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Strong suppression up pr of 400 GeV. no significant dependence on
A weak rise with pr. Slops vary with centrality. rapidity.
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Phys. Rev. Lett. 100, 022301
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Experimental control over
geometric and nPDF effects.

Z and W yields increase
proportional to Neor.
Obey binary collision
scaling.

Need more data to test nPDF
effects.
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Z in p+Pb Collisions

Sensible results for

Glauber and GG () = 0.55.

[
- ATLAS Preliminary
p+Pb 2013, L =29 nb”
|\ = 5.02 TeV + B
t
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A slight backward enhancement
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Summary

- Soft probes
Pb+Pb: v, from cumulants method and compared to other methods.
p+Pb: ridges in central p+Pb and peripheral Pb+Pb are driven by similar dynamics.

- Hard probes:

- Jets
Pb+Pb: Rys shows strong dependence on centrality and weak dependence on py
p+Pb: jet production is suppressed in central and enhanced in peripheral collisions.

- W/Z Bosons
Pb+Pb: Z and W obey binary collision scaling. Unable to test nPDF effects yet.
p+Pb: Z production provides an experimental test on pPb centrality modeling.

More to come soon in HP 2015 |
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Glauber and Glauber-Gribov models

To model Npart distribution we used:
o gstandard Glauber with onn cross section = 70+£5mb
o Glauber-Gribov color fluctuation models, with < onn >= 70£5mb

In GG model:
* Ootis considered frozen for each event
e parameter () controls the amount of fluctuations
() is extracted from experimental data: 0.55 and 1.01

2
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Recolil subtracting
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Di-Jet asymmetry
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