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Motivation

pp Vs =7 TeV, N 5 110 pPb \fsy = 5.02 TeV, 220 < N2 < 260 PbPb /s =2.76 TeV, 220 < NI < 260
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The ALEPH Detector

Hadron Calorimeter Charged Particle Multiplicity
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« Jets are reconstructed by tracks + calorimeters
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Event Shape: Thrust
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Unfolded Thrust Distribution
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Typical e*e- annihilation events are more pencil-like
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High Multiplicity Event in e*e” Collisions (1)

ALEPRH Archived Data

zimuthal View
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High Multiplicity Event in e*e” Collisions (2)

ALEPH Archived Data
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Beam Axis Analysis

Soft radiation

|dentical measurement as performed in pp, pA and AA collisions in various experiments
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Beam Axis Analysis

Pseuodorapidity (n) and azimuthal angle (®) are calculated with respect to the beam pipe
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Beam Axis Analysis

« Search for ridge signal with beam axis: enhance number of charged particle pairs
with large An gap and similar @ (small AO=],-D.)

* EX: Sensitive to “pressure driven expansion” of the medium in the direction
perpendicular to the beam axis
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Beam Axis Analysis Result

PRELIMINARY
e et
*e’ — hadrons, =91 Ge

Low Multiplicity High Multiplicity
Offline 5.t N Offline
45Ny, <10 / Ntk 239
[MIOD PRELIMINARY " [IOD PRELIMINARY
ALEPH e*e’, {s=91GeV ALEPH e*e’, {s=91GeV
4<NOI™ <10 35<N2T <999

mi<1.6 mi<1.6 R
0.4<p <100.0GeV 0.4<p <100.0 GeV /4/‘,,'\“
Beam Axs™ Beam Ax > %’:’:‘\‘u .
. 200 o /’2’;{‘,‘,“;;“3&"@‘
g g | AN 1
2215 =210 M ,a.&!f&&"?&'&tg!‘,“ |
-, 51 L AE £ 5" \"A\!““\““ ‘
0+ VI
\ Uiy
; .

- -
I I I I I Anthony Badea (MIT) Two-Particle Correlation in e+e- with ALEPH archived data 11




Beam Axis Analysis Result
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Beam Axis Analysis Result
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Beam Axis Analysis Result
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Data (dots)
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Excellent agreement between PY THIAG and Data
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Beam Axis Analysis Result
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AD Projection vs. Event Multiplicity
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Beam Axis Analysis

No ridge signal is found in beam axis analysis, which is sensitive to perturbative physics
(+ parton shower)
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Thrust Axis Analysis

4 Thrust Axis 7

Thrust axis analysis to follow the “direction of color string”
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Thrust Axis Analysis
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Thrust Axis Analysis
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Pseuodorapidity (n) and azimuthal angle (®) are calculated with respect to the Thrust Axis
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Correlation Function with Thrust Axis

ALEPH e*e’ CMS pp
105Nglf{(line<zo Thrust axis Inclusive Beam axis

PRELIMINARY
ALEPH e*e’, {s=91GeV
10<NM"e <20

(b) CMS MinBias, 1.0GeV/c<pT<3.0GeV/c

Correlation function with Thrust Axis as reference is much more similar to the beam axis
result in pp collisions (with many caveats / differences)
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Correlation Function with Thrust Axis
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LEP1 Data vs PYTHIAG N=30
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(ZYAM subtracted)

« Hint of near-side peak in data
« Consistent with PYTHIAG6 without final state effects
« Contribution from muilti-jet correlation

 PYTHIAG reference limited by archive MC statistics

- -
I I I I I Anthony Badea (MIT) Two-Particle Correlation in e+e- with ALEPH archived data 23




LEP1 Data vs PYTHIAG N=235
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« Hint of near-side peak in data
« Consistent with PYTHIAG6 without final state effects
« Contribution from muilti-jet correlation
 PYTHIAG reference limited by archive MC statistics
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Thrust Axis Analysis

4 Thrust Axis 7

« “Perturbative QCD physics” still comes in the Thrust axis analysis (Jets)
 One possibility to suppress jet component is to apply a |n| selection

Al
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Thrust Axis Analysis with Jet Veto

A ~
! Thrust Axis N

soft radiation

 Remove particles at large n
(in the leading and subleading
jet) by requiring |n| < 1.6
S * Enhance the contribution of
’ \ soft radiation
« “Perturbative QCD physics” still comes in the Thrust axis analysis (Jets)
 One possibility to suppress jet component is to apply a |n| selection
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ALEPH e'e’, 1s=91GeV
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* Hint of near-side peak in data

 Consistent with PYTHIA6 w/o final state effects -
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« Contribution from multi-jet correlation

 PYTHIAG reference limited by archive MC statistics
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LEP1 Data vs LEP1 MC N=35
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ALEPH e'e’, {s=91GeV
35<N°Mne 999
mi<1.6
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Thrust Axis
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« Contribution from multi-jet correlation

 PYTHIAG reference limited by archive MC statistics
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ALEPH e'e’, {s=91GeV

Summary

~ "« The first two-particle correlation analysis in e*e” performed in
0050003 bins of event multiplicity upto N = 35 - 55
\ * No significant ridge signal is observed in beam axis analysis

. e Y A\\\ﬁt‘
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* Thrust axis and jet region veto are employed to enhance the
signal from soft radiations
2 * No significant difference between ALEPH LEP1 data and
IIOD PRELIMINARY PYTHIAG observed
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Particle Production
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Event Selection

 Track Selection:
« Particle Flow Candidate O, 1, 2
* Number of TPC hits for a charged tracks >= 4

 |dO| <2 cm
* |z0|<10 cm
* |cosB|<0.94

 pr> 0.2 GeV (transverse momentum with respect to beam axis)
* Nypc >=4
e x4/ndf < 1000.

* Neutral Hadron Selection:
« Particle Flow Candidate 4, 5 (ECAL / HCAL object)
« E>04 GeV
* |cos0|<0.98

« Event Selection:
* Number of good charged particles >= 5 (including charged hadrons and
leptons)
 Number of good ch+neu. Particles >= 13
* Echarged >15 GeV
* |Cos(esphericity)|<O-82
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Uncorrected Thrust Distributions
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N: # of charged particles with p>0.2 GeV and |n|<1.74
High multiplicity events are more spherical
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Uncorrected Thrust distributions in different N intervals
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Charged Particle Multiplicity
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Jet multiplicity
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