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e*e” — hadrons, Vs = 91 GeV |
ALEPH Archived Data

* Origin of ridge observed in small

systems is still uncertain:
« Initial state effect (CGC)
» Final state effect due to mini-QGP
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« Complications from the complexity of
hadronic events
« Hadronic structure 10°
* Gluon initial state radiation
« Beam remnants 10
* e*e allows us to study high multiplicity
events with well-defined initial conditions
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Beam Coordinates (l)

 Repeat measurement performed in
pp, PA and AA collisions

Soft radiation
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Beam Coordinates (l)
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« Repeat measurement performed in
pp, PA and AA collisions

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

8 e
JEISCRPE




I .
I I I I I Anthony Badea (MIT)

Beam Coordinates (lll)
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Repeat measurement performed in
pp, PA and AA collisions
Pseuodorapidity (n) and azimuthal
angle (®) are calculated with respect

to the beam pipe
Search for enhanced number of

charged particle pairs with large An
and small A®

Sensitive to pressure driven
expansion of the medium in the
direction perpendicular to the beam

axis
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Two-Particle Correlation Function ()

Signal pair distribution: same event pairs
[MIGD PRELIMINARY

ALEPH e'*e’, {s=91GeV
4<NSffine 1)

2 same
S (An, A¢) = Niig fmj\;dm

An =nq-n
AP = @41-¢
6 N ot
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Two-Particle Correlation Function (ll)

Background pair distribution: mixed event pairs

[MISD PRELIMINARY

Signal pair distribution: same event pairs Evnt 1

[MIGD PRELIMINARY

ALEPH e'*e’, {s=91GeV
4<NSffine 1)

1 d2Nsame - ) o 1 d2 Nmzw
B (An,A¢) = Nirig dAndAg

An =nq-n
AP = @41-¢
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Two-Particle Correlation Function (ll)

Signal pair distribution: same event pairs Event 1 Background pair distribution: mixed event pairs

[MIGD PRELIMINARY

[MISD PRELIMINARY
ALEPH e'e, (s=91GeV

4<NSffine 1)

2 same
S (An, A¢) = Nil.g ‘f&dm

Associated hadron yield per trigger:
2\ rpai S(AnAd) An = n4-ny
1 d°NP™'" 1, AP = @-0,
Moy danang = B 0.0) X5y Ry
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Signal Correlation Function ()

. 1 d2Nsame
[YIOD PRELIMINARY S (An,A¢) = Nirig dANdAG

ALEPH ee’, Vs=91GeV
4NN 10

+
e f o e-

O.4<pT<1OO.O eV
Beam Axis” .-

1 N

“Near-side” (Ad, An ~ 0)
correlations from single jets
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Signal Correlation Function (Il)

1 d2 Nsame
[IOD PRELIMINARY S (An, A¢) = Norro dAndAG
ALEPH e*e’, {s=91GeV ) .
4<NOfine 1 Away-side” (A¢ ~ 7)
m|<1.6 back-to-back jet correlations
0.4<p_<100.0 eV e"‘ e-

Beam

d2 Npalr
N dAndA®

“Near-side” (Ad, An ~ 0)
correlations from single jets
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Beam Axis Correlation Function ()

PYTHIA6 e*e” — hadrons, Vs = 91GeV
5 <N < 10 |cos(8,,,)| < 0.94
0.2 GeV < p'Tab

“Away-side” (Ad ~ m)
back-to-back jet correlations

e+

Beam coordinates

/M"‘ __
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Associated hadron yield per trigger:

»/ "“V
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dngalr
N9 dANdA®
o o .5. )

1 J2NPeir S(An,A¢)
Nirig dAndA¢ — =B(0,0) x B(An,A¢)

“Near-side” (Ad, An ~ 0)
correlations from single jets
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Beam Axis Correlation Function (Il)

PYTHIA6 e*e” — hadrons, s = 91GeV

5 <N < 10 |cos(8,,,)| < 0.94

From back-to-back jet
along the beam axis

0.2 GeV < p'Tab

Beam coordinates

sl -
Bl
© O 5 Associated hadron yield per trigger:
© -
—s ] 2 arpair S(A A(b)
= ) 1 d°N _ n,
0 Wy dinang = B (0:0) X 5z, Rg)

“Near-side” (Ad, An ~ 0)
correlations from single jets
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Beam Axis Correlation Function (ll1)

High Multiplicity
PYTHIA6 e*e” — hadrons, Vs = 91GeV
NOfine > 35, lcos(6_,)| < 0.94
0.2 GeV < p'Tab

Low Multiplicity ol

PYTHIAG e*e” — hadrons, Vs = 91GeV 10 b
5 <NoE"™ < 10,{|cos(8,,,)| < 0.94
0.2 GeV < p';“b
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10 & Beam coordinates

Beam coordinates

A= - & P,
LS 10 &, § 100 o {’Q’Q"lllll’l
B . Tg 8 e Y
o 5 AR N
4 "‘R i

No clear near side ridge structure observed at small A® and large An
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Projection (I)

PYTHIA6 e*e” — hadrons, Vs = 91GeV
e'e — hadrons, Vs e ete — hadrons, @:91 GeV

53N(T):Sine<10’|C°S(9|ab)|<0-94 rrrrprrrryrrrr T T T T T T T T T T

0.2GeV <p™ ol ALEPH Archived Data
Beam coordinates C;\{im = 0.48

s |5 19

L4 5<N,<10
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) Projection Q% S > = Ny < 10 7
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* Project 1.6<|An|<3.2 into 1D plot or T U
- Fit data from 0<|A®|<11/2 with Fourier series 0 05 1 15 2 25 3
« Subtract off “zero yield at minimum” (ZYAM) Ad
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Projection (ll)

PYTHIA6 e*e” — hadrons, Vs = 91GeV
5 <N9I"™ < 10, |cos(8,,,)| < 0.94
0.2 GeV < p'Tab

Beam coordinates
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N9 dAndAd
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Projection

dN pair
Nt,ig dAQ

 Good agreement between PYTHIAG and
Data with some discrepancy at large A®
* No ridge observed!
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e*e — hadrons, Vs=91 GeV

ALEPH Archived Data

Lab o
CZ%M = 0.48 }
5<Npu<10 &

& Lab coordinates 3
% Archived PYTHIA 6.1 8 _
5<N, <10 o ]
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C/_’YAM

deElII’

Higher Multiplicities (I)

e*e — hadrons, Vs=91 GeV

ALEPH Archived Data 5]

Lab
szm =1.11

10<N-, <20
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Lab coordinates
Archived PYTHIA 6.1
10 =N, < 20
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e*e — hadrons, Vs=91 GeV

ALEPH Archived Data
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CZYAM

deElII’

Higher Multiplicities (1)

e*e — hadrons, Vs=91 GeV
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e*e — hadrons, Vs=91 GeV

ALEPH Archived Data

Lab
szm = 4.84

N1p>39

Lab coordinates

e
W Archived PYTHIA 6.1
N, > 35
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Poor agreement due to limited statistics
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Setting a limit ()

e'e 4,» hadrons \E—91 GeV -

1ET ] = * Vary data within uncertainties to
- ALEPH Archwed Data .
o F : create pseudo-data sets
2 10k Seam coordinates  Randomly sample from Gaussian
o > = N <10 : with p = yield and o = error
g0t N <+ Repeat fit + ZYAM subtraction
§ - \\ . * Integrate over near-side yield
L~ 107 . - E
o ¢ )
c [ W#; i Note: It is possible to create negative
S 0% : &% E yields through a combination of
rf ! w : statistical fluctuations in the samples and
S 35 UURRTRTY, i) 10
-0.02 0 0.02 004 006 0.08 0.1
Associated yield
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Setting a limit (Il

e'e — hadrons \I_—91 GeV. e'e — hadrons, Ys=91 GeV. e'e — hadrons, Ys=91 GeV.
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Majority of trials have no associated yield because their fits
predominantly have a minimum at O
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Setting a limit (1)

e*e — hadrons, Vs=91 GeV o o

S L I B B R * Vary data within uncertainties to

- * ALEPH Archived Data -
@ T | ) create pseudo-data sets
£ 10 F ESimNcmrd'”ates E - Randomly sample from Gaussian
aQ L B ] with y = yield and o = error
5102 F ‘/" 95% E + Repeat fit + ZYAM subtraction
e - <« - : :
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Setting a limit (1V)

e*e — hadrons, Ys=91 GeV [YICD
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* The first two-particle correlation analysis performed with e*e- collisions in bins of
event multiplicity up to ~50

 Beam coordinates
* No evidence of a final-state effect causing a near side ridge in the probed
multiplicity ranges
* This serves as an important reference for the pp, pA, and AA collision results

« Data preservation projects are valuable for future scientific collaboration and
iInvestigation!!
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Charged Particle Multiplicity
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