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Underlying event at 7000 GeV

Towards region?
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Final state implementation

• Pure independent perturbative scatters above PTMIN

• Gluonic scattering below PTMIN with total !soft,inc
and Gaussian distribution in pt

• d!/dpt continuous at PTMIN

pt

! possibility that entire
process could be described
perturbatively?

?
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‘Interesting features’ of Herwig++ #1

• The additional scatters are not pt ordered, so it
can occasionally happen that a high pt jet comes
from a low pt primary scattering event
– this is a disaster if you generate weighted primary

scatters or mix event samples with different pt ranges
– it is safe to remove such events from your sample

• provided they are a small fraction of the eikonal cross section
• i.e. provided it is an underlying event not part of a soft

inclusive sample



CMS underlying event results
Track jet 7 TeV Nch and

�
pT profiles — NEW! & PRELIMINARY
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A. Buckley

c.f. first talk and 
interaction between 

hadronisation 
params and UE
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!" !" vsvs !#!# correlationscorrelations

• Short-range correlations in !", studied
in MinBias events, are characterized

using a simple “independent cluster”

parametrization

in order to quantify their strength

(cluster size) and their extent in "
(cluster decay width).

PYTHIA reproduces the energy dependence,

matches the cluster width $ in data, underestimates the cluster size K
eff

CMS - JHEP 1009:091,2010

CMS - JHEP 1009:091,2010

Should we care about this when 
the cluster Gaussian doesn’t fit 

the data very well anyway
Fit driven by tails, tails = diffraction?
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MC tuning:MC tuning: !" !" vs. vs. !#!# correlationscorrelations

LAST SECOND UPDATE: ATLAS-CONF-2011-055

• “The structure of the 

correlation was explored in 

more detail by projecting the 

two-dimensional distribution

into both !" and !#.”
• “The results have been

compared to Monte Carlo 

samples which show a 

similar complex structure in 

!" and !# but fail to
reproduce the strength of the 

correlations seen in data.”

04/11/2011 Particle correlations @ LHC - Luca Perrozzi - SM@LHC 49

pp: Characterizing the ridgepp: Characterizing the ridge

CMS 7 TeV pp

CMS - JHEP 1009:091,2010 

Changing of correlations 
with multiplicity -> 
possibility to use for 

tuning UE with



ALICE anti-p/p Results 
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KKMRZ,  arXiv:1005.4839 

V. Khoze



The underlying event

“There is no such thing as the underlying event” – R. Field, MPI@LHC, 2008

� UE is mainly a name that we give to a

certain class of observables (cf.

“diffraction”) which are particularly

sensitive to multi-parton interactions.

Usually azimuthal segmentation ⇒
� Not pure MPI: includes contributions

from e.g. ISR, (those are modelling

statements, anyway). Not explicitly

either a “soft” or “hard”

phenomenon ⇒ soft/hard transition.

� The UE does tell us about the

connection of soft QCD collective

behaviours and features of “hard

processes” in hadron collisions. And

as an irreducible background it can

be important for high-pT analyses

that UE is well-modelled.

∆φ

leading jet/track/Z

toward

away

transversetransverse

Underlying event analysis

topology
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!"#$%&'()*+,-."/+*0",1*23425!!
•! "#$#%&!'()*+$,-.%!./!&0#!

1#,2(3#1#%&!./!&0#!

+%#*,2-$!$3.22!2#$-.%!

4%$6"7899:;<:=>?795!

66!

! 

RSS = [10.02 ± 0.03(stat)
"0.4
+0.1

(syst)]%

7.!'8!$(&!+%!&0+2!$,2#9!:+;#2!0+:0#3!

2#%2+-;+&<!&.!=+>3,$-.%!

?8@?A!2#%2+-;+&<!=.B%!&.!C!D!EF6GHI!

JK!D!6ELI!M#N5
!

! 

d"
SD

d#
$

1

#1+%
1+ #( ); % &'(0) (1;

! 

f
D
"
#
SD

+#
DD

+#
CD

#
inel

! 

" # >
mp

2

s

$ 

% 
& 

' 

( 
) = 69.4 ± 2.4(exp.) ± 6.9(extr.);# *

MX

2

s



!"#$%#!!& '(&

W
!

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

-6
10

-5
10

-4
10

-3
10

-2
10

-1
10

data

PYTHIA

PYTHIA no DD

PHOJET

PHOJET no DD

sensitivity to DD 

measured weight from MC primaries (%)
0.1 0.2 0.3 0.4

m
ea

su
re

d
 w

ei
g

h
t 

(%
)

0.1

0.2

0.3

0.4

Pythia

Signal

TRef.

SD 

measured weight from MC primaries (%)
0 0.1 0.2 0.3 0.4

m
ea

su
re

d
 w

ei
g

h
t 

(%
)

0.1

0.2

0.3

0.4

Phojet

Signal

TRef.

SD 

The simulation of detector response is not affecting the result    

2-arm triggers&

1-arm triggers&
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Example of A-side SD topology Example of DD topology 

I! gap 

! 2! y 2!
!A 

Edge 

SPD+V0+FMD acc. SPD+V0+FMD acc. 

!1 
!2 

J!

1-arm trigger event! 2-arm trigger event!
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