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« Event selection and acceptance
» Efficiency measurements

* Preparation for the first collisions
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Drell-Y

 Drell-Yan process

The lepton pair production mechanism via quark-antiquark
annihilation by the exchange of a virtual photon or Z-boson.

Provides information about parton density function (PDF) used for
other measurements.

Clean signature and low experimental backgrounds.
Prerequisite for new physics search with same signature.

New physics could appear as a modification of the DY dimuon
mass spectrum or narrow resonances (Z' or Similar)
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Theoret

* Cross section of Z * Possible new physics
- Comparison of «* - invariant - TInvariant mass distribution for
mass distributions for the Drell-Yan process with
process Z/y-> u*z~(ny)in modification from RS1 model,
MC@NLO with PHOTOS (red) with different parameters
and Resbos-A (black). + from top to bottom, the

curves are for coupling values
c=1,05,01,0.05,0.01
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Previ

« Experiments at the Tevatron have measured the Drell-Yan cross section
Good agreement with Standard Model prediction
« Excluded Z’ up to ~900 GeV combining data from #z x# and ee channels
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Superconducting
Coil, 4 Tesla

LHC i
Energy: 14 TeV/10Te t
Length: 27 km \
Magnetic Field: 8.3 T ,
Bunch Crossings: 40 MHz"
Data Rate: 1 Terabyte/sec|

TRACKER

Pixels
Silicon Microstrips

210 m? of silicon sensors

9.6M channels

Total weight 12500 t
Overall diameter 15 m
Overall length 21.6m
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ECAL HCAL
______..,_.,-g... 76k scintillating Plastic scintillator/brass
=i A\ ,PbWO,crystals  sandwich
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MUON
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Cathode Strlp Chambers (CSC)
Resistive Plate Chambers (SRPC)

MUON BARREL

Drift Tube Resistive Plate
Chambers (DT) Chambers (RPC)
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« Selection cuts are relative simple
- 2 opposite-sign isolated energetic muons

« The challenge is the control of systematics (especially at
start-up)
- Acceptance: detector description, MC, PDF, theory,...

- Efficiency (frigger, reconstruction, isolation)
» All components need to be measured from data

- Backgrounds are relatively low
- Luminosity
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« Drell-Yan and background processes as a function of the reconstructed invariant mass for dimuon
events after Z-> 1 * u~ selection cuts
« Trigger

- Relaxed sm%e muon trigger (L3 muon p+> 16 GeV% OR isolated single-muon trigger (L3 muon p; > 11 GeV &
isolated ) OR dimuon ‘rmgger (both L3 muons p; > 3 GeV)

«  Selection
-  Two isolated muons with tracks reconstructed from hits in both the tracker system and the muon chambers.
- Transverse momentum of muon in a pair: pr > 20 GeV.
- TIsolation criteria: ~py (in a cone of AR=0.3)< 3 GeV.
- Invariant mass of the u* uz~ pair must be greater than 40 GeV.
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Geometr

* ZIy-> u* u-acceptance and « Defined as the fraction of events
uncertainty band due to PDF with both p* and p~ within the
variations for different values of the geometrical acceptance of the
muon Inl cut. muon system (Inl < 2.4).
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High-mass
Criteria

« Events must pass logical OR of single-muon and dimuon non-isolated triggers.

« Events must contain at least one pair of oppositely-charged muons reconstructed offline.
« Transverse momentum of muon in a pair: p; > 20 GeV.

* Isolation requires both muon >~ p+ (in a cone of AR =0.3) <10 GeV.
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Efficl

« ZIy-> u*u-events are selected by \ TAG pn
- applying tight cuts (larger p+, offline and e
. . trigger u »* central track -,
isolation, ..) on one of the muons, as pr > 30 GeV
) 7] isolated ; \
the "tag ;
. . . a j
- Efficiency is m%asur'ecj with the \ contel rack ,
other muon, as "probe N pr>20GeV
N isolated
PROBE .
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Mome

 Likelihood technique

- Extract muon corrections as a function as kinematics to
force the Z peak in the right position

— Mormmal conditions
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rom Z Resonanc

« The large cross section at the Z peak can be used as a
normalization for the theory predictions and a starting
point for measurements at higher and lower masses

* A “ratio” method can be used to reduce the systematic
uncertainties
— Cancel out luminosity and PDF uncertainties

* Only the shape of relative quantities depending on mass
remains
— K-factor
— Electroweak radiative corrections
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Ccon

« Cross section measurements for Drell-Yan dimuon production in
senario of 10 TeV and 14 TeV were presented

« The measurement is important for physics commissioning and is a
prerequisite for all searches for new physics with dimuon signature

« Data-driven methods were developed to measure efficiencies

« Final cross section measurement of Z should have systematics <5 %
(+ luminosity)

« Precise measurement of Z cross section helps cross section
measurement of the spectrum and searches for new physics in high
mass region

« Expecting the first real data from collisions!
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