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PHOBOS detector

Measuring elliptic flow fluctuations

In this analysis v, is measured event-

The response of the event-by-event
measurement, K(v,°*,v,), is calculated

using detailed MC simulations, taking
Finite-number fluctuations

Dependence of the resolution on

The true v, distribution in data, f(v,), is
calculated by finding a solution to:
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collision region is on average fluctuations

azimuthally symmetric relative to the
impact parameter.

The figure on the left shows the
distribution of hits on the PHOBOS
multiplicity array.

Hit Distribution

The array has a wide pseudorapitidy
coverage:

-5.4<n<54

The detector has holes and granularity
differences at midrapidity.

A new event-by-event flow measurement technique has been

developed
to use all the available information in the detector and
to allow an efficient correction for the acceptance effects.

Event-by-event measurement g(v )

Probability

The probability to observe a hit at a certain

angle (n, @) for a given value of elliptic flow
magnitude v,°** and reaction plane angle @, is

described by the probability distribution
function (PDF):

P(n,d; Vo=, )=
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distribution,, v_

[1+2v,(n)cos(2¢—2¢,)]

where the normalization parameter, s, is included to make sure the
PDF, folded by the acceptance, is normalized to the same value for

different values of v,°** and @,.
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Determining the kernel K(v,°*,v,)

The resolution of the measurement depends on
the number of hits observed in the event.

Define n=observed number of hits
Therefore the kernel is K(v2°bs,v2,n)

The kernel is determined by “measuring” v,°* in
bins of true v, and n in MC simulations.

HIJING, modified to include flow, is used to

J.-Y.Ollitrault, PRD (1992) 46, 226

Fitting K(v,°>,v,,n) with smooth functions reduces
bin-to-bin fluctuations.

Theoretical distribution of K(v,°*,v,,n) modified for

experimental effects is used as fit function
Assuming that the true v, distribution for a set of

events in a given centrality class is independent of

n, it is possible to integrate out the multiplicity

dependence:
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V,(Nn) = triqangular

The known n dependence of v, is used as input to the PDF

v,(n) = trapezoidal

The likelihood of v.°* and ¢, is defined as:
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Event-by-event, v, °*° and ¢ are selected as the most likely values
to generate the observed hit distribution.

Extracting dynamical fluctuations f(v.))

In this measurement the quantities of interest are <v,> and o(v,)

Ansatze for f(v,)

A gaussian Ansatz is used to model the
true v, distribution in data.
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