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e LHCb Performanc

* Trigger efficiencies: 90% for dimuon channels

* Muon ID efficiency: 97 % with 1-3 % 11— u mis-id probability
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%LHCb sensitivity to parton density functions

LHC 7 TeV Kinematics

108

- B ATLAS/CMS
* LHCb forward acceptance 1o’ /= LHCb
provides unique possibilities to [ 0 CDF/DO
study the Parton Density o[/ =1 HERA
Fuctions (PDFs) m Fixed Target

* PDFs parametrized as (x, Q2
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* Combination of known high-x
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% Forward Z[u -

Events selection
° Z — M+H_
e 2< M, < 4.5

. Pr_>20 GeV

* 60 < Muu < 120 GeV

Purity: 99.3 £ 0.2%

o(Z > ) =(76.0+03+05+1.0+1.3)pb

Uncertanties: statistics, systematic, beam energy and luminosity
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] production at Vs = 7 TeV
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% Forward W production at Vs =7 TeV

Signal purity is 77%
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% W cross sections at Vs = 7 TeV
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] production at Vs = 8 TeV

Selection criteria
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%

Measured cross-section
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% Forward-backward asymmetry in Z—u+u-

* SM predicts different Z boson couplings for left and right handed fermions.
* This leads to an asymmetry in polar angle for charged leptons.
* 0* is angle between u* and z-axis direction in Collins-Soper frame.

* Differential cross section can be written as

e 4 Tor? 3 | i
w0 g T (18(1 B (:.{2}829#1) 4+ B cos H‘)

d cos 6* 3 s

where A and B correspond to vector and axial-vector couplings respectively.

* The forward-backward asymmetry is defined as A N P Nb
"...FB:.-.-* AT

i\f + i\'b

where N, and N, are number of events with positive and negative value of cos6".
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% Forward-backward asymmetry in Z—u+u-

* In SM sin®0_ is the mixing angle between neutral states associated to U(1) and U(2)
gauge groups and relates the strength of photon couplings to that of Z boson.

- sin®0 " is defined as function of the ratio of the vector and axial effective couplings
between the Z boson and fermions. It is a function of sin“6 and can be extracted
from anglurar analysis in 6*.

« Value of sin*0_*" have been determined by LEP, SLD, CDF, DO, ATLAS, CMS.

* Determination of Sinzeweﬁ from A__: There is dilution factor due to unknown which proton

contained the quark and which contained the anti-quark. In the forward region the initial state
guark tends to be the high-x parton that travels towards LHCb => sensitivity to SinZE)We‘°f IS

less diluted by not knowing which proton contained the quark and which contained the anti-
guark.
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% Forward-backward asymmetry in Z—pu-

Selection criteria;
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% Forward-backward asymmetry in Z—pu-

LHCb preliminary

0.4
0.3
0.1 q? -- —t— data \s =7 TeV
0 +¥§‘ POWHEG + PYTHIA

(sin®6% = 0.2315)

- M B B B B
0'%0 80 100 120 140

m,, [GeV]

Preliminary: LHCb-paper-2015-039

» —— data \s =8 TeV

POWHEG + PYTHIA
(sin®6S)" = 0.2315)

1 e 5 5 1 5 5 1 4 4 .
80 100 120 140 160
m,, [GeV]

15



£ 5 : 3
§F '\ —— Combined: LHCb :
- 10 \s=7TeV: : preliminary  J —
R\ \s=8TeV: 5 -

8 ~
6:— _:
%, ]
4_—‘ -
2= %, X =
o Rl L ]
NP IR B SPEP EPEPEPEPE EPIFSPE EEPEPEPE EPEPEPEP

0.228 0.229 0.23 0.231 0.232 0.233 0.234 0.235
= 2~eff
sin ew

LEP + SLD

LEP Aqg(b)

Forward events allow SLD (ALR)
extraction of sin®0, " with DO

greater precision than CDE

events at central rapidities.
ATLAS

CMS

LHCb

I TR T N TSN TN R [ T T TN T T TN N M S R DO
0.224 0.226 0.228 0.23 0.232 0.234

Preliminary: LHCb-paper-2015-039

N2 eff
SIn GW

(stat) (syst)

LHCDb preliminary

O

—0O—

sin?0,,*" = 0.23142 + 0.00073 + 0.00052 + 0.00056

(theo)

0.2315+0.0002
0.2322+0.0003
0.2310+0.0003
0.2315+0.0005
0.2315+0.0010
0.2308+0.0012
0.2287+0.0032

0.2314+0.0011

=2 eff
sin ew

16



HCD .
m Conclusion

* Forward W and Z bosons production cross sections have been
measured at Vs = 7 and 8 TeV. Results are consistent with NNLO
PQCD calculations.

* Forward-backward asymmetry for Z—u*u- has been measured as a
function of u'u invariant mass for 7 and 8 TeV data. The measured
value of sin®0,*"= 0.2314 + 0.0011 is consistent with previous

results.
* Further results are expected... and even more from Run 2.

* Stay tuned!
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JHEP 08 (2015) 039

Forward Z production
systematic uncertainties

Source Uncertainty (%)
Statistical 0.39
Trigger efficiency 0.07
Identification efficiency 0.23
Tracking efficiency 0.53
FSR 0.11
Purity 0.22
GEC efficiency 0.26
Systematic 0.68
Beam energy 1.25
Luminosity 1.72
Total 2.27
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% Forward W production
systematic uncertainties

Source Aoyw+_+0 [N Aow-,—5 [N ARw [%)]
Template shape 0.28 0.39 0.59
Template normalisation 0.10 0.10 0.06
Reconstruction efficiency 1.21 1.20 0.12
Selection efficiency 0.33 0.32 0.18
Acceptance and FSR 0.18 0.12 0.21
Luminosity 1.71 1.71 —
JHEP 05 (2015) 109 20




%

A, In Z—pu

systematic uncertainties

Uncertainty Type Average A|A% 5 od |
PDF lo 0.0062
scale max /min 0.0040
(Vg max /min 0.0030
FSR max/min 0.0016

preliminary
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