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Clustering

Choice of clusterizer affects measurement, especially at high pr. Various
clustering algorithms developed for EMCAL.

Clustering concept All clusterizers start with an EMCAL cell with an en-
ergy above Ecqeqg-

* Clusterizer 1: all adjacent cells above Eij grouped into one cluster

 Clustenzer 1 with unfolding: find local maxima in v1 cluster and fit max-
Ima with expected cluster shape, add energy to clusters according to fit

e Clusterizer 2: group all adjacent cells above Eiy until new local maxi-
mum is reached, start new cluster from there
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Detection of n Meson

Gt Alternative observable: n meson
e | 2> ALICE Simulation - _
22 014-04-29  \Very similar analysis, same de-
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larger opening angle between
decay photons, clusters can be
separated (separation of one
EMCAL tower at pr 80
GeV/c, compared to pr
GeV/c for nY)
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79 measurement with ALICE

1. pp collisions Test of pQCD, extract fragmentation functions
2. Pb-Pb collisions Study jet quenching and hadronization

1. PHOS: Measure decay photons with PHOS calorimeter
2. Tracking: Measure ete pairs from converted decay photons with

3. EMCAL: Measure decay photons with EMCAL

1. Detection efficiency EMCAL.: largest overall detection efficiency,
larger acceptance than PHOS, no conversion needed (low proba-

2. Trigger EMCAL trigger enriches high pr z° = high pr spectrum

Three main challenges (at high pr)
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Challenges

1. Limited energy resolution:
PHOS (at low pr) and tracking have
better energy resolution

2. Material budget:
Photon conversions in front of EM- _
CAL worsen S/B

3. Decay photon merging:
Distance between 79 decay photon
decreases with pr, clusters cannot be
separated.

peak width (MeV/c?)

e7rY can only be reconstructed
IN asymmetric decays with larger
opening angle = access only to
small fraction of produced =°. Trig-
ger enhances available sample.

e Background at low-mass tail cannot
be reconstructed and estimated

e Alternative method: reconstruct n9

from single clusters, split clusters
and calculate invariant mass from
split clusters.

* EMCAL frigger in ALICE increases 3
event sample with high pr clusters § 10
E r
IMB ~ 051571 LEMC ~ 131071 § E Tz e
 Trigger threshold of E gy = 3 GeV, ml? -
saturates for E g4uq = 4.5 GeV 102 . EMCal cluster
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Outlook

« EMCAL 79 spectrum can be extended to higher pr with trigger (In pp at vs =276 TeV: p; = 20GeV/c vs. pr = 12 GeV/c using MB trigger)

* N has many similarities to =% but contains hidden strangeness. Access

0 s-quark fragmentation function.

peak position (MeV/c

25

ata MC pp Vs =7 TeV
PCM (FWHM/2.36) @ O
20| PHOS (o) u L]
EMCal (o) ¢
. Py
¢ < v
15 L JRA ¢ 0@@0
0"0
10 m - V’VW@""”/‘\\NQEQ ++
Em ﬁﬂgigum!5=i=% 8 Onoo *
5 % O
® ce o @ QQQOQ"MQ N
ol 2
155
data MC
PCM e O jiv:
150 PCM_ ¢ arXiv:1402.4476 .
EMCal ¢ ¢
145 *
¢
140 0’
A alas s N [i]
135 S ® o o o ¢ ""“"" E£$T*
130
125 o)
1 10
P, (GeV/c)

30

P, [GeV/c]

25

20

0 0.1

0.2

0.3

ALICE Performance

2014-02-27

ppV s =7 TeV, EMCAL
two-photon invariant mass vs. P,

0.4 0.5 0.6 0.7 0.8

0.9 51
M [GeV/c']
YY

GOETHE

UNIVERSITAT

FRANKFURT AM MAIN

(B

ALICE

|KF =

InstitutUrKernphysikErankfurt

L Institut far Kernphysik
Goethe-Universitat Frankfurt
baldo@cern.ch



