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2010:
37.7 pb-' data recorded

2011:

410 pb-' recorded so far
(210 pb-' analysed here)

Dataset

LHCD Integrated Lumi over Fill Number at 3.5 TeV | [ 2011-07-21 12:01:42 |
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° Delivered Lumi: 459.51 /pb
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Definition of measured cross-sections:

o(Z—=uu:2<m,<45,P, >20GeV,60<M  <120GeV)

(as function of Z rapidity, Z Py)

oW —uv:2<n, <4.5P, >20GeV)

(as function of muon pseudorapidity)
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1966 candidates

Backgrounds:

Z—tt 0.6£0.2
Heavy flavour: 4.3 + 3
Mis-id: 1 + 1
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Trigger:
Single u, pr > 10 GeV

Muon:
Good track quality
pr > 20 GeV
20<n<45
Unbiased impact parameter < 40 um
>(p7 +E(y)) in R=V(An?+A¢?)=0.5 cone around u < 2 GeV
E/p < 0.04
No other u with P+ > 5 GeV

Efficiency 45%-80%
Estimated using Z data
1 dependent
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Ny, = 15 608
Ny, . = 12 301

Background sources:
Z— uu (1 w in acceptance)
Y > up
Z— 1T
W—1v
Punch-through
Heavy flavour
Decay in flight

Data
Simulation
Data + simulation

W selection

Fit muon p; spectrum in data
to expected shapes

for signal and background,
extract Ny ., Npyg.
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track muon _trig _selection
= A g, £,°€,

trig _selection

track muon
= A&y Ew' Ew

1

Ay (A,) from MC, consistent with 1.0.
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track __muon _trig _selection
e, =A,,"€ " ¢,

trig _selection

track muon
= A&y Ew Ew

T

Determine from data (Z events)
Tag: 1 identified muon

Probe: 1 muon stub + TT hit

Reconstructed = B
Long Track

J
\,
l'!l )|
|
,
bl
1 1 3
|
Imn
I |

-
255
\

- o 4
Add TT hits Reconstructed
Muon stubs

Bin efficiencies in lepton 1, calculate
for each event.

e(W+,W-) ~ 79%

e(Z) ~ 81.5%
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track __muon _trig _selection
e, =A,,"€ " ¢,

trig _selection

track muon
= A&y Ew' Ew

T

Determine from data (Z events)
Tag: 1 identified muon

Probe: 1 track

Reconstructed —
Muonstub _ @

1
——

l'IIl 4
i
L

|

Reconstructec/

Long Tracks

Bin efficiencies in lepton 1, calculate
for each event.

e(W+,W-) ~ 99%

e(Z) ~ 98%
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track muon _trig _selection
= A g, £,°€,

_ A gtrack muon _trig _selection

8W W
Determine from data (Z events) Bin efficiencies in lepton 1, calculate
for each event.
Tag: 1 identified muon having fired the e(W+,W-) ~ 80%
single muon trigger e(Z) ~ 95%

e(mult) ~ 95%
Probe: 1 identified muon

+ Hit multiplicity threshold: estimate
from data.
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Systematic errors

Ao(W+) [%] |Ac(W-) [%] | Ac(Z) [%]

Background |+ 1.6 + 1.6 +04
Shape (fit) +1.9 + 1.7 n/a
Efficiency + 2.0 + 1.8 + 5.1

FSR + 0.2 + 0.2 + 0.3
correction

Sys. error + 3.5 + 3.2 + 5.1
Luminosity |+ 3.5 + 3.5 + 3.5
Stat. error + 0.9 + 1.1 + 2.1
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LHCb Preliminary, 37.1 pb’ NNLO NLO

Kinematic cuts:
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Lepton Charge Asymmetry
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Definition of measured cross-section:

0(Z—1T:2<n. <4.5.P_>20GeV,60 < M_ <120GeV)
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Final states considered: eu, uu

u: 2<m,<4.5
E/p <0.2

e2<n,<4.5
Ecca/P > 0.1, Eyca /P <0.05
Eprs™> 0.05 GeV

Distinguish from backgrounds by
|solation

e_ prac
I=min(p“’ E t k)

pu,e + Eptrack

EWK,

QCD
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Final states considered: eu, uu

u: 2<m,<4.5
E/p <0.2

e2<n,<4.5
Ecca/P > 0.1, Eyca /P <0.05
Eprs™> 0.05 GeV

Distinguish from backgrounds by
Impact parameter sum

A

P, asymmetry

P! — Pt
APT =( Tul Tuz)
P+ P

EWK,

QCD
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Trigger:
Single u, pr > 10 GeV

Muon: P;* > 20 GeV
Electron: P;¢ > 5 GeV

Z: Ap (en) > 2.7 radians
|Isolation /| > 0.8.

1t selection

20
18
16
14
12
10

o N A~ O

T T I
LHCb

Preliminary —

\Vs=7TeV, L =247 pb!

=

50 ' 100
Mm,e [GeV]

81 candidates

Backgrounds:
QCD: 95+ 3
EWK: 3+1.2
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Trigger: T
Single u, pr > 10 GeV ' s PP :
I A
_ —— . ackgroun .
Muon: P+ > 20 GeV, 8- “ 3
- LHCDb Preliminar
PTM2 > 5 GeV N L=246pb’ ’
Z: [>0.8
Ad(uw) > 2.7 radians
P, Significance > 4
Anr> 0.2 20 40 60 80 v, : ??3 oV

33 candidates
Backgrounds:
QCD: 1.6 1.3
EWK: 5.5+1.8

27



1. Introduction
2. W%M’ Z%u‘l’l’

3. Z—1t

4. Outlook
5. Conclusions

Results

€= A 8Zack gérack gmuon gelectron gmggselectlon
A (MC)

ed  (data): tag-and-probe Z—uu
gack ~ (data): tag-and-probe Z—uu
gtack, (MC) scaled to g'rack

eH (data): tag-and-probe Z—uu

£® (data): tag-and-probe Z—ee
gs¢l  (MC): systematic from MC/data
comparison in Z—uu events.
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Ao(ew) [%] Ao(uu) [%]

Background + 95 + 7
Efficiency + 8 + 9
Acceptance + 95 + 2
Sys. error + 10 + 11
Luminosity + 3.5 + 3.5
Stat. error + 12 + 17

29



1. Introduction
2. W—p, Z—up

3. Z—1t

4. Outlook

5. Conclusions

Results

NNLO NLO
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Measurements of W, Z production in the forward region
presented

W—uv, Z—uu.
In agreement with NNLO predictions
Data-driven method, precision will improve with 2011 data

/—TT:
First LHCb measurements presented
Production in agreement with NNLO predictions.
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e pLpL
2010 data 2011 data 2010 data 2011 data
Number of events 10 71 4 29
Estimated background 1.94£0.5 10.6 £ 2.7 1.1+£0.3 6.1+2.0
Etrigger 0.73 £0.01 0.78 £ 0.01 0.81 £0.01 0.86 £ 0.01
€ ek 0.84 £ 0.02 0.84 £ 0.02
€} rack 0.80 £ 0.03 - -
€ 0.991 £ (0.002 0.991 £ 0.002
€ 0.962 4+ 0.01 - | -
€ el 0.46 £+ 0.03 0.172 £ 0.014
€ 0.215 £ 0.017 ] 0.230 £ 0.019 | 0.097 £+ 0.009 | 0.103 £ 0.010

Acceptance
Luminosity {(pb™!)
Branching Ratio
FSR Correction

0.249 4 0.012
37.5+£13 | 210.4+84
0.062

0.386 4 0.009
37.54+1.3 |2m9;73
0.030

0.7+0.1

Cross-section (pb)

T94+904+8+3

|

89415410+ 3
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