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Compact Muon Solenoid
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Monte Carlo description

In a proton-proton hard process the hadronic final state can be described as the We present 0.9 and 7 TeV data, the distribution are fully corrected for detector
superposition of different contribution: effects.
-production of the partonic hard scatterin To regularize the formal -
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The goal is to understand the UE kinematics and dynamics (the energy dependence is determined and ¢ is a Tune pro : "°::j,r/‘f:::r
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hence for any precision SM measurement and new physics search. PYTHIA 6 tunes
are all compatible

with data taken at CDF.

Reference: R. Corke and T Sjostrand, "Interleaved Parton
Showers and Tuning Prospects”, arXiv:1011.1759v1, 2010

The CMS Full Silicon Tracker Analysis strategy

o The CMS T : i
The Compact Muon Solenoid is he CMS Tracker is made of a Silicon Reconstructed tracks are used as input for a

pi .
a ggneral purpose detector |>.<e| verTex detector and a Silicon SISCone clustering algorithm, forming track-jets.
designed to study proton Microstrip Tracker . ; .
L . , . . The leading track-jet provides an energy scale and
proton and ion-ion collisions at  * (100 x 150) um* pixel, the resolution . . e
the LHC. is 10 (r$)x20 (z) um defines a direction in the ¢ plane.
The Silicon Tracker, inside the  * 320 - 500 um thick microstrip sensors, The azimuthal distance between track and leading track-jet
4 Tesla superconducting the resolution change from direction define 3 regions (same size):
’ J+/ j solenoid, is designed for the 25 um to 140 um |Ap| < 609
Tracker b~ M best reconstruction of charged  Track momentum resolution is: Away |Ap| > 1209
e 4 =/ icl " 0 . Main observables are: 0 0
HCAL TN gy particles (momentum, position o(pT)/pT ~ 2% for track with , o 60%|A¢| <120
SMol:Z:;idcoil Ty and decay vertices) < 1.4 d°N_/dnd(A¢) charged multiplicity

Reference: CMS Collaboration, "Tracking and Vertexing Results from
First Collisions”, CMS PAS TRK-10-001 (2010)

Event and Track Selection Systematic uncertainties

d*ZpT/dnd(A¢) energy density UE contribution is maximized in the transverse region.

Total weight 12500 t, Overall diameter 15 m, Overall length 21.6 m, Magnetic field 4 Tesla

Event Selection:

3 i) c BSCY (1.1 Corrected for detector : Several sources of systematic uncertainties have been considered:
-Beam 5‘?'”*' ator Counter (BSC) (L1) The distribution present are corrected, ~Track Selection (evaluated by applying different cuts) 7 TeV Er.Total
Good prlma]: T vzrr’rexf k-iet (offline) unfolding the detector effect -Contribution from misalignment, beam spot position, ~ d°Ng/dnd(a¢) (p1=20 6eV/c) 1.5%
-presence of leading track-jet (offline o ’ o
le d25pr/dnd(Ad) (p1=20 GeV/c)  1.6%
Track Selection: N Events 1 GeV/e 3 6eV/e 20 GeV/c dead char.mels.map and material budget . P;dNTI (j)) (P;r3 G ve/ c) hods
-Kinematics cuts pr> 0.5 GeV/c, |n|<2 7TeV (x10%) 18x103  6x103 19 il COt."r'echon dlffe.r‘en‘l' mode ev/ AN, (4 pT eV/c) e
_ASSOciaTion of Tr-acks to pr-imar-y vertex 09Tev (X103) 5X102 783 58 - Tr'lgger' UnCer‘TalnTy (Complemen-rar'y STPGTZQY) dNev/dZPT (ZPT=466€V/C) 3.2%
-Good quality tracks (relative pterror <5 %) pT (p7=16eV/c) 2.6%

Results
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Two components are visible for both UE observables : a fast rise for pt< 8 GeV/c at S - : 2 100k | > 107 :
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_ . . © 107E + Data0.9 Tev E < [ + Data0.9TeV ] o~ [ * Daa7Tev 3
followed by a pla’reau-luke region with near'ly constant average number of selected ;510-5% — PYTHIA-6 Z1, 7 TeV ] 810°F — PYTHIA-6 Z1, 7 TeV E o 106E + Data 0.9 TeV 3
: . S F —PYTHIA6Z1,09TeV : O  s[ —PYTHIA-6Z1,0.9 TeV ] 5107 E — PYTHIA-6 21,7 TeV ]
pClr"l'IC|eS Gnd SIOW Increase Of ZPT - 10-6? charged particles ) ?E Aﬂ>>106§ charged particles ) E % 10_7_ — PYTHIA-6 21, 0.9 TeV _
g7k (¢, >05Gev, <2, 60°<ingi<120) < 107 (P, >0.5GeVic, Ini<2,60°<IAgl <120°) 10 ?harggd5 Fgrt\i;'esl | <2, 60° < Agl < 120°) 3
. . . .1, . . = leading track-jet p_ >3 GeV/c s Z " leading track-jet p_> 3 GeV/c E - >0.5 GeVic, nl <2, 60° <lAgl < 120° 3
The strong growth of UE activity with /s is also striking in the comparison of the | fenaradetp, 26t [ codnouedkietp >3geve ] 9, Jeking rackcieip. > 3 GeVic M
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normalized distribution of charge particle multiplicity and of scalar Zpt as well as in pT N, =p_ [GeVic] p_ [GeV/c]
spectra.
An increase of the scale implies an increasing contribution of central interactions, the central region
The prediction of the new tunes Z1 and 4C have been compared to the with higher parton density and larger MPI probability is wider at larger /s. The evolution of the UE
measurements. The models differ in the PDF description, in the implementation of activity at 7 TeV and 0.9 TeV is remarkably well described by the tune Z1.
radiation and multiple parton interaction, in particular in the /s dependence. Tunes
adopting CTEQ6L may need a smoother increase of the pr-cut-off with increasing References:
energy with respect CTEQSL. [1] CMS Collaboration, "The underlying event in proton proton collision at 900 GeV" EPJC Volume 70, Issue 3 (2010), Page 555
The good descriptions of most distribution both energies is provided by the tune [2] CMS Collaboration, "Measurement of the Underlying Event Activity at the LHC with /s =7 TeV and comparison
Z1. with J/s=09 TeV" CMS-QCD-10-010 (2011)
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