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« Motivation: Z, W Measurement in Heavy lons
e CMS: Z 2 I*I
o Z: (new!)
— PbPb: (L,,, = 150 pbl)
o Zepfu_
o ZDete
— pp: (Lin; = 5.35 pb™)
« 7> “+IJ-'
« Z 2 ete
— Raa
« W: (2012)
« Conclusion

EMS | CMS Experiment at LHC, CERN
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=2\ | Run/Event: 150431 / 630470
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Z, W Measurement in Heavy lons - Motivation

« LHC Energy allows for first observation and
measurement of Z and W bosons in Heavy lon
collisions.

« Z, W via leptonic decay: No modifications from Hot
QCD medium.

» EXxcellent reference measurement:
— 1St order: check binary scaling hypothesis.

— Serve as reference to modified processes, e.g. jets.
— 2" order: modifications constrain initial state via NPDFs. |
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Z =2 U in CMS
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Z 2 ete In CMS

3.8 T Magnet 76k PbWO, crystals

ECAL |n| <3 Beam Scintillator
Forus: |n| <1.44 Counters (BSC)

Forward Hadron
Calorimeters (HF)
~3<|n[<5

Silicon Tracker
Strips and Pixels

Michael Gardner/CMS — SQM - slide 5




 Dec. 2010: prL 106 (2011) 212301

— Ly 7 bt

— 18t HI Z measurement (27 Zs)

Dec. 2011:
— L,:150 pb-t.
— 20X Increase!
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Z->u U in PbPb Collisions @ 2. 76 TeV
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lon

S@ 2.76 TeV

Z—>ete In PbPb Collis

Key:

Electron Reconstruction: _®
take tracks reconstructed in X
tracker and match to super
clusters reconstructed in
electromagnetic calorimeter.

e Super Cluster

Electron ID Cuts: Shower shape and
ratio of Energy deposit in the ECAL
and HCAL used to reject background.

Trigger: Unprescaled high-p+ trigger
for dielectrons.

Background:
« Same-charge pairs: ~7.5%
« Other Background: < 2%.
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Z Production in pp \/s 2 76 TeV

 Mar. 2011 o
— Li: 231 nbt.
— ~30 Zs

CcMS Prellmlnary

Jhy T(103g) PP&POPD VS = 2.76 TeV
(1.2.35) L, (PbPb) = 150 pb’"
L, (Pp) = 231 nb"’ 2011
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 From lack of pp statistics,
previous results were 0 g 1
shown with POWHEG ook
NLO calculation as
reference. |
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* Feb. 2013: dNAA
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e > 20X Increase!

 pprunat2.76 TeV at LHC driven in part by desire for Ry,
measurements of hard probes.
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Z=21*In pp Colhsmns @ 2.76 TeV
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o Z2Uu'u and Z—2>e'e:
— Followed same analysis method as in PbPDb.
— Around the same number of Zs in PbPb and pp.
— Direct measurement of Nuclear Modification Factor (R,)
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RAA VS N part
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Raa VS ly] and p
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« 8 (5) rapidity bins for muons (electrons), 7 p; bins.

* Raa VS |y| and p; shows:
— Agreement between Z->p*u and Z->e*e". Agreement with R,, of 1.
— Nuclear effects: need more statistics to probe this scale.
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W analysis: muons + missing-p+ in Heavy lons
W (2012): L, (PbPb) = 7.3 ub-1, :
Line(PP) = 231 nb-

Signature: high-p; muon
recoiling against (undetected)
neutrino In transverse plane.

Good quality muons:

— In| < 21.
— pr> 25 GeVlc.

— Veto on Z candidates.

Missing p+ (Pq):
— reconstructed using p;>3 tracks
— select events: Pr >20 GeV

2010 PbPb = pp data
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PLB 715 (2012) 66
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W (2012): Results (Rxa)
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Conclusions

« Z2I'I"@ 2.76 TeV:

« Z=-2>u*u and Z->e*e channels show consistent results.

* No modification (within statistical and systematic uncertainties) of Z
production is observed in PbPb collisions with respect to pp yields scaled
by Taa:

IR,.(muon) =1.06+0.05+0.1]
R, (electron) =1.08+0.09+0.14

« Confirms scaling based on Glauber model.

« W2ouv @ 2.76 TeV:
« W= yields in PbPb collisions exhibit isospin effect as expected.
W yields scaled by T,, are consistent with pp yields.

« Zand W probes: 'standard candles' for initial state of PbPb
collisions.
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W (2012): Results (Muon Charge Asymmetry)

Muon Charge Asymmetry:
NW™)-NW")
NW™)+NW")

pp: W+ production
higher than W-

PbPb: W- production
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* Experimental values compatible with theoretical predictions:
— MCFM calculation (@NNLO) + nucleon PDF (MSTWOQ08) ( pp data )

— + [ nuclear PDF (EPS09) ] ( PbPb data)

PLB 715 (2012) 66
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* Low stats Z+jet, or Z+track measurement in PbPb
may be pursued.

« Before LS1 very important run completed:
« pPbatVsnn=5TeV:

« Test geometric scaling.
« Calibrate dijet measurements.
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