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Fully installed in 2018, available
for all BESII data

744 scintillator tiles; 16 rings.
Pseudorapidity: 2.1 < || < 5.1

Centrality resolution may be

impacted by spectator protons

at BES energies
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EVENT PLANE DETECTOR (EPD)

Particle hit in tile leaves energy loss signal that is
described by the Landau distribution

Signal defined as normalized peak in distribution:
[ = dE
dEmpy

dE = energy deposited by particle

Most probable value dEypy = SdEyp,
where dEy,;p = width of Landau
distribution

Total signal in ring is sum of all individual tiles:
Xe =26
Collisions simulated using UrQMD model

Created FastSim EPD response by
convoluting Landau distribution with
charged particle multiplicity

Assumes all collisions atVz = 0, no

magnetic field effects
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TRUNCATION

Long tails of Landau distribution =
EPD signal decorrelated with impact
parameter

Can be mitigated by replacing signal
in a given tile with truncated signal ¢’

¢, Uf ¢l
Mx, otherwise

=
Defined per tile

Mx = 3 for BES energies

Cannot directly measure impact
parameter

RefMult3 (reference multiplicity) as
measured by the TPC is used as proxy

In| < 1, all charged particles
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EPDMULT VS. REFMULT FOR 16 RINGS

Multiplicity in EPD
(EPDMult) compared
to multiplicity in TPC
(RefMult) for each
ring of the EPD

Large amount of
spectator particles in
rings |-6 (closer to
beam pipe) = only
rings 7-16 (further
from the beam pipe)
are considered for
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EPDMULT VS. REFMULT FOR PARTICIPANT HEAVY RINGS

. : EpdMult vs. RefMult for Rings 7-16
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Quantiles for RefMult
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LINEAR WEIGHTING

The signal from each EPD ring
is affected differently by
changing impact parameter (b)

Apply a weight to each ring

Weights determined by
minimizing residual using
UrQMD data with EPD Fast
Sim

XW,CI = %21 W, G + Wy

Weighting led to best
correlation
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LINEAR WEIGHTING

Rings with more

spectators have negative

weights

Seem to agree on when
distribution shifts from
more spectators to more

participants

Difference indicates we
can’t use UrQMD weights
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LINEAR WEIGHTING

Top plot: impact parameter
distribution

No estimator exactly matches impact
parameter

Bottom plot: centrality resolution ¢
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af’b = variance in distribution when

centrality determined by X, b
respectively, where X is an estimator

Different types of multiplicity used as
proxy for centrality

Mid-rapidity (green) is best, linear
weighting (red) still better than
summing signal (blue)

See Skipper Kagamaster’s talk for more

information
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SUMMARY

An important goal of the BES is to find the critical point in the
transition from hadronic matter to QGP

Using the EPD to determine centrality may help mitigate
autocorrelation effects

At 19.6 GeV, there appears to be good correlation between
multiplicity estimated by the EPD and multiplicity estimated by
the TPC

This indicates that the EPD will provide a useful metric for
determining centrality

Can also compare BES-I| data to collisions simulated using the
Glauber Monte Carlo model
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