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Definition of elliptic flo w and physics motiv ation

Interactions occur frequentl y enough � system equilibrates

Hydr odynamics:

��
 � 
� � � and

�
 � 
�� � �, with

� 
� � ��� ��� ��� 
 � � � � � 
 �
and

� 
 � � ! � � 
 . Equation Of State (EOS): � � � ��#" !$ "% % % " !& �
The initial compression � pressure (� )� collective flo w

Non-central collisions � '� ( ) '� * �

anisotr opic flo w

Fourier decomposition:+, - + � � , � ./ � 0 	21435 � 687 3 9:; � ! � �<

Quadrupole component 7= � > 9:; � 6 � �?

is called elliptic flo w

Comparing 7= of protons,
�

,
� �@� and � � we could test mass ordering effect

Testing the flo w measurements of diff erent par tic le species against diff erent
scaling scenarios may yield inf ormation about the origin of flo w
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CERES/NA45 experimental setup in year 2000

Pb+Au@CERN SPS (

A

s & & =17.2 GeV)
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Centrality determination

3 trig gers contrib ute with 0.54% (minim um bias), 8.25% (semicentral) and
91.21% (central) of all events

Due to the small statistics, flo w analysis of strang e par tic les is done in 2
centrality bins with weighted mean centrality

>�G -�G8H IJ ? of 3.5% and 10.5%. In
the case of pions 6 centrality bins are used.
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Reaction plane determination

The orientation of the reaction plane is not kno wn a priori and it is measured
from the emitted par tic les using the second Fourier harmonic 7 =

M � / 6 NO 9 P NQ R 0 � � FTS �; U Q � 6 � � �0 � � F S � 9: ; � 6 � � � V
No detector is perf ect. If one wants to measure anisotr opies on the level of
few %, the reaction plane distrib ution

+, - + M
has to be completel y flat
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Correction factor s in the elliptic flo w analysis

Due to the finite resolution of the measured reaction plane , obser ved Fourier
coefficient 7 W= has to be corrected for the resolution:7= � 7 W= - X 6 > 9: ; Y 6 � M[Z \ M^] �_ ?

Correction factor grows with centrality expressed via TPC multiplicity
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Dependence of e 6 f[g hi

on j �

Bose-Einstein quantum correlations produce shor t rang e azimuthal
correlations whic h sho w up as apparent azimuthal anisotr opy (HBT effect)

The peculiar behavior of the pion elliptic flo w at low-� F is produced by HBT
effect. It disappear s once HBT is properl y subtracted7= grows with � F and saturates at � F k 6

GeV/c with the magnitude of l m n
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Centrality dependence of e 6 f g hi

� � elliptic flo w decreases with centrality

The HBT effect, becomes more pronounced going from semicentral to
central collisions
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o

signal: cuts applied to reduce the backgr ound

Reconstructed

� � � � � 
 ( pq � rs% t n

,uv � E% w t

cm) using TPC trac ks whic h satisfy:

TPC dE/dx cut (

h /% B G for � � , �/ G for � )

Number of hits per trac k, depending on

x

, is
between 8 and 186% � B C D C 6% E �

, � F k �% � B

GeV/c

TPC candidate trac ks for

�

daughter s should not
matc h SDD trac ks within

s G due to late decay

Armenter os-Podolanski cut:y F C �% / 6 B

and

� C8z C �% rB

to suppress

� ���
Pairs of candidates should sur vive � F dependent
opening angle cuts

Combinatorial backgr ound is calculated by rotating
positive trac k by a random angle around the beam axis

With these cuts optimal values for
�{ l �% � m

and

�| { l B � �

were obtained
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} ��~ signal: cuts applied to reduce the backgr ound

Reconstructed

� ��� � � 	 � � 
 ( p q � r w% tB n

,uv � 6% r Es t
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Number of hits per trac k, depending on

x

, is
between 8 and 186% � B C D C 6% E �

, � F k �% � B
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Armenter os-Podolanski cut: y F k �% / 6

to suppress

�

�= probability value for a linear fit applied to 3 points
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o

and

} ��~ in an Armenter os-Podolanski plot

z � � y 	�� \ y 
 � � - � y 	�� � y 
 � � where y �� are the longitudinal momentum
components of

�� �

calculated with respect to the

���� � � ��� � � �� 	 � �� 
 . The y F
variab le is defined as the momentum component of

�� 	

in the transver se
plane perpendicular to the

�� � � � �� �
1
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Evaluation of

o

(

} ��~ ) yields vs

�

angle

In each � \ � F bin we reconstructed

�

(

� ��� ) in 6

�

bins

Uncorrected elliptic flo w values 7 W= were obtained by fitting

+, � � � �� � - + �
distrib utions with

� �/ � 687 W= 9:; � 6 � � �

flo w function
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