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P. Bozek

Collective flow in small systems

Elliptic and triangular flow

T T T
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» elliptic and triangular flow

> mass hierarchy of v»
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Collective flow in small systems
< p > rapidity dependence
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different prediction of CGC and hydro

PB, Bzdak, Skokov, 1309.7358
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A scaling relation between proton-nucleus and
nucleus-nucleus collisions

» Eccentricity in AA: (2)aa= € +  (0e3)
~— ——
average  fluctuations
» Eccentricity in pA: (e3),a =  (5e3)
S
fluctuations

= To compare the vss, scale out the average geometry from AA:

2

(E%);Pb (v2{2})PbPD

€

(v2{2})PLPb,rscl = \/1 —

vec e ERTE D RIS EHTHRIC v Z rescale
BEBIT—8T 5
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A scaling relation between proton-nucleus and
nucleus-nucleus collisions

--------------------------------------------------------------------------
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G. Basar

A scaling relation between proton-nucleus and
nucleus-nucleus collisions

Motivation and introduction

The two particle correlations show a striking similarity between high
multiplicity pA and AA C()HlblOIlS at ﬁxed multlph(nty

0.04
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Nofﬂine Nofﬂme

trk
(CMS, arxiv:1305.0609)

Question: Do they originate from the same physics?

Idea: They both emerge from a collective response to the
geometry dictated by Jm% = f(dN/dy).

CMS PbPb/pPb v2, v3: v2 DE W I FEMIFDELY
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Extracting the bulk viscosity of the quark-gluon

plasma Issue with ultracentral data

* Nonhydrodynamic(?) behaviour in ultracentral PbPb collisions

0.04—r———— 17—
i CMS Preliminary |
[ = PbPb \[s,,, = 2.76 TeV | In ultracentral collisions
ﬁ 0_03_~ 0-0.2% centrality—_ -
A - ¥ 255%, HF < V2 ~ V3
= x , *x  0-2.5% HF )
=l 0.0 3% ¢ 01% HF 7 This starts to happen in ~
= o s 0-1% centrality class
8 ® 0-0.2%, HF+NPixel 0 y
&L oot o DOOTR TS hard to understand
= I o with hydrodynamical
G e oG i Jit simulations
: é L zll R é . but may provide better
n constraint for bulk viscosity ...

5
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Extracting the bulk viscosity of the quark-gluon

plasma
Bulk viscosity + correlations - IPGlasma MUSIC 2.0

4 g 2 : 0
—_ = ])X —_ .——CS O'l/O'LHC
S 8§ X3 ‘

CMS preliminary F— |
eta/s=0.15, b=45 = -

/s EHIEHDRFHEZANDEHETD
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Differential HBT method to analyse rotation in
heavy ion collisions
S \ k' K
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Differential HBT method to analyse rotation in
heavy ion collisions

k=35/fm and fluid dynamical evolution ime 1 = 3.56 fm/c. as : : i : : ; - ; :
a function of the functions of momentum difference in the “out™ R
direction ¢ (in units of 1/fm). The DCF is evaluated in a frame 0.10- /’/ ﬂ\ without rotation 1
rotated in the reaction plane, in the c.m. system. by angle «. Va \R _
/ \ k=5 /fm
0.05 Y t=3.56 fm/c
. - o] . R X -1
/ \\t ]
The DCF sh ini G i I i
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Viscous hydrodynamics for systems undergoing
strongly anisotropic expansion

Viscous anisotropic hydrodynamics (VAHYDRO) (1)

'\/p;LEﬂV (z)py — ()

Ax)

f(T..p) - fl{S(I:p) + 5f(T*T}) - fiSO ( ) + (Sf(qﬂ*f})

Boltzmann = #HO S BLEET TOHRME
aHydro: A RICEAISEBHES
vaHydro: B (2, 2RDAED R E S HMEAHICERY ANS

2014/06/06 22



Viscous hydrodynamics for systems undergoing
strongly anisotropic expansion

n(7y)-7y 1

Total entropy (particle) production
T?,(TU)'TU

30 g eeee Exact Solution St
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U. Gursoy

Magnetohydrodynamics, charged currents and
directed flow in heavy ion collisions

e Pions and protons at LHC
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U. Gursoy

Magnetohydrodynamics, charged currents and
directed flow in heavy ion collisions

e Pions and protons at LHC
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