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Introduction




Azimuthal anisotropy (Elliptic flow)
R

* Azimuthal distribution for emitted particles [ ~, o4 =
dN F—v,=0.2
16—, x 1+ QZvncos{n(qb —0,)} r5f
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Uy, = (cos{n(gb — \Ifn)}>
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L Strength of azimuthal anisotropy :
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¢ - ¥ (rad)
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Py — py

> ellipticity of charged particle
w.r.t. event plane

Vo = (cos{Q(gb — \IJQ)}> = (
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Why Elliptic flow ?

* Initial geometry overlap (eccentricity, ¢) = Final
momentum anisotropy (elliptic flow, v,)

* Sensitive probe for studying properties of the hot dense

matter made by heavy ion collisions
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Motivation
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* Result in Au+Au collisions a4 '°-5°N<\
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* Whether or not QGP is created in small colliding system
like p+Pb collisions and d+Au collisions

—Whether or not elliptic flow can be observed
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Analysis

—

1. Event plane method
2. Two particle correlation method
3. Reference fit method
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Analysis method (Event plane method)

—

* Event plane
* EPis a direction that most particle emitted after freeze-out

v, = l tan—l ( Zz w; COS(n¢Z)/ Zz Wy ) T \112 resolution

n Z% Wi Sln(n(bi)/ Zz Wi - 200GeV d+Au collision
" BBC W Au-going side
- MPC [ d-going side

* Measurement of event plane resolution via

3 sub event method =R
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* Calculation of v2 v,
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Analysis method (2 particle method)

N

. . 108% 200GeV d+Au collisions
* Eventmixing "~ CNT-MPC South

Y'Peal(AQb) mezx(Agb)dA¢ b

C(AQ) = -
&0 Yiized(A) | Yrear(AP)dAP /\/\

A¢ — ¢tm’ . ¢ass 0965
* Fitting into the following function

C'(Ag) = 1+ 2cicos(Ag) + 202003(2A¢)

_ A B
Co = Coy Cy AcB 4 (AL
A 2 G2 * 6569
* Calculation ¢, via 3 sub event method ¢ = B .C
2 €2
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Analysis method (Reference fit method)

min)/(max — min)

f(Ag) =
¥

F(A¢) =a+bx f(Ad) s T R S
Fitting 1 ‘ Unmodified jet contribution is subtracted

C'(A¢) = C(A¢) — F(Ag) Peripheral data(40%~100%)

Fitting 2 ‘ Extraction of ¢, parameters w.r.t. reference function

C'(Ag) =1+ 2c1c08(AP) + 2cac05(2A¢)

Extracted ¢, parameter is less affected by jet,

2 , AnB AL
and are expected to reflect the hydrodynamic A — Coy Cy * C5 Co
collectivity although the signal includes the jet- 2 B C

. ; 2 2
modification
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Result

—

CiRfSE workshop 2015/03/13



v,(p;) Centrality dependence in p+Pb collisions

Event plane : VZERO Aside(Pb-going side)
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- T * In peripheral,
0.4- + v, becomes larger with p;
‘ %% e o #
0.2f :‘... Q : o * |n central,
E... ° . v, becomes larger up to p;=3[GeV/c],
O 24 &% 8 10 after that, v, becomes smaller

p-[GeV/c]
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v, p;: dependence in p+PDb collisions

Event plane : Aside(Pb-going) — -1.0<n<o0

: : 1.0 0 1.0 n
Event plane : Cside(p-going) — 0<n<1.0 -3.7<n<-1.7 2.8<n<5.1
. Measured v,(pr) Corrected v,(py)
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In low p, corrected v, is consistent more than measured v,
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v, p;r dependence in d+Au collisions

-2.8<n<-1.0

-3.9<1N<-3.0

-0.35<1 < 0.35

8 . .
v, [200GeV d+Au collisions
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3.0<Nn<3.9
* v RXNPyia event plane method and via
two particle correlation method is
larger than v,®8¢ and v,MP¢
M) ctagap between CNT and RXNP
is narrower than CNT-BBC(MPQ)

1.0<Nn<2.8

* v, RANPvia reference fit method is
consistent with v,B8¢ and v,MP¢

‘ Jet contribution is subtracted

v, subtracted jet contribution

has finite value
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R

* v, was measured in p+Pb collisions and in d+Au collisions.
* In p+Pb collisions

* |n central event, v, becomes larger up to p;=3, after that v,
becomes smaller

* In low py, corrected v, is consistent more than raw v,

* In d+Au collisions
* v,R*"NPis [arger than v,®B¢ and v,MP¢

* v,RXNPvia reference fit method is consistent with v,B8¢and v,"F¢

== v, subtracted jet contribution has finite value
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Data set

P

* ALICE 5.02TeV p+Pb collisions * PHENIX200GeV d+Au

*

CiRfSE workshop

Centrality[%] :
0~20,20~40,40~60,60~100

p-[GeV/c]:
0~0.5,0.5~1.0,1.0~2.0,2.0~4.
0,4.0~10.0

Detector: TPC,VZERO
Analysis method : E.P.

17

collisions

* Centrality[%] :
0~20,20~40,40~60,60~100

* p{GeV/c]:
0.2~0.5,0.5~1.0,1.0~2.0,2.0~5
.0

* Detector:
CNT,BBC,MPC,RXNP,SMD

* Analysis method : E.P,

2P.C.,reference fit
2015/03/13



Azimuthal anisotropy (Elliptic flow)

Beam axis

7
/

Spatial anisotropy

Anisotropy of the momentum

* Azimuthal distribution of charged particle

dN ellipticity of charged particle
(o —0,) x 142 Z UnCOS{n(¢ — \I’n)} w.r.t. event plane

— _ 2 2
t Strength of azimuthal anisotropy by + Py
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v, pr dependence in p+Pb collisions

Vieasured

In central event, corrected v, is consistent more than measured v,
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v, pr dependence in d+Au collisions

— 200GeV d+Au collisions \

+ Centrality : 0~20% S
»£ BBC
£ MPC =
_ RXNP g W H
0:1 % % !%5 % * v,RANPvia event plane method and via
RS OO two particle correlation method is

larger than v,BB¢ and v,MPC
:j_ M Event plane(Au-going) ‘ eta—gap between CNT and RXNP
E Event plane(d-going) is narrower than CNT-BBC(MPCQ)
2 particle correlation %
osf % Reference fit method : :

X Reference fit met °; : v RXNPyig reference fit method is
consistent with v,B8¢ and v, ,MP¢
I
@ %5 - i @% - Jet contribution is subtracted
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