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High Multiplicity Analysis at \'s =7 TeV
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Large muItlpI|C|t|es observed In 7 TeV data |
g — Detailed studies of the propertles of these events
The particle densities in the high multiplicity events of proton proton coII|S|ons at 7TeV
begin to approach those in high-energy collisions of nuclei such as Copper

Benchmark/ reference for Heavy Ion run
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v Two Particle Correlation at High Multiplicity

Intermediate pT : 1 <p7<3 GeV/c
MinBias High Multiplicity: N>110

(b) MinBias, 1.0GeWc-=pT-¢3.DGeWc (d) N>110, 1.UGEWE<pT<3.UGeWc

L ;
N
i

2 A -

R(AN,A¢)
R(AN,A¢)
S

T

— Observation of a Long-Range, Near-Side angular correlations
at high multiplicity in pp events at intermediate pt (Ridge at Ap ~ 0)
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Multiplicity and pt dependences

(d) N>110, 1.0Gewc<p_r<3.0GeWc

R(An,A0)

| — Study dependence on pt and

multiplicity for 2 < |An| < 4.8
for R(Ag) :

N

“Ridge” maximal for high
multiplicity and intermediate
pr: 1<pr<3eVic

“Ridge” not reproduced
by PYTHIA 8
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Quantifying the “Ridge”: Associated Yield

_ - CN>1100
Associated yield: - 2.0<|An|<4.8
Extra correlated multiplicity Integral ~~ 1-1GeV/c<p;<2GeVic 7> -
per particle between <]E : ’
A@=0 and = o
., Zero Yield At Minimum (ZYAM) :  minimum__ A& "
T « Data .
Offset ............................ s ] |
—» ZYAM = 0 if no “Ridge” - 4 CTYTHIAS
Minimum 0 / 1 A d)z 3
_| T T T T | T T T T | T T _.I T T T T | T T T T | I'_I| _.I T T T T | T T T T | T T _.I T T T T | T T T T | T T
L 0.1GeV/e<p <1.0GeV/c 4+ L0GeV/e<p <2.0GeV/c 1 2.0GeV/ie<p <3.0GeV/c 4 3.0GeVie<p <4.0GeVic
0.04- ° T -+ — 4 + 2.0<|An|<4.8 .
% L | PYTHIAS TTeV L + 1 1 ]
Z . _
-- b -
S 0.02 -+ 4 : — 4 -
< I | | — | _
I 1 . | . | ]
0.00 —%— 5 = Ti =) 5 —t= % — i 4 § i
o 1 |_I T BT | |_| I R [ I R . | I [ T B | LA [ '
0 50 100 0 50 100 0 50 100 0 50 100

N N N N

— Associated yield grows with increasing multiplicity
— Maximum for 1< pr< 2 GeV/c
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This is the first observation of such along-range, near-side feature
In two-particle correlation functions in pp or pp collisions.

It is a small effect, however, very interesting. Although there are also differences, it
resembles a similar feature observed at RHIC that was interpreted as being due to the
hot and dense matter formed in relativistic heavy ion collisions

(d) N>110, 1.UGEWc<pT*’:3.ﬂGeWI: S
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Similar “ridge” in high multiplicity pp
(even similar p; dependence)
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High Multiplicity Results

Inclusive pT1: p1> 0.1 GeV/c
MinBias High Multiplicity: N>110

(a) MinBias, prD.1GeWc (c) N>110, prD.1GeWc
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— Jet peak/away-side correlations enhanced at high multiplicity
— Abundant jet production in high multiplicity sample

— Cut-off dominant peak at (An,A@) = (0,0) to better see details !
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= High Multiplicity Results

Intermediate pT : 1 <p7<3 GeV/c
High Multiplicity: N>110 High Multiplicity: N>110
(d) N>110, 1.0GeVic<p <3.0GeVic (d) N>110, 1.0GeV/c<p_<3.0GeVic
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— Observation of a Long-Range, Near-Side angular correlations
at high multiplicity in pp events at intermediate pt (Ridge at A¢p ~ 0)

... hot reproduced in PYTHIA 8 (and PYTHIA 6, HERWIG++, madgraph)
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Cross Checks

P —
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w No ridge effect in these models (with the tunes used)
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