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LHC 7 TeV Kinematics
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LHCDb probes a unique region of the proton structure
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The LHCDb detector
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The LHCDb detector
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g Excellent Run-I performange. ;. Mod. Phys. A 30, 1530022 (2015)).
Features relevant for PDF sensitive measurements:
¥2<n<5
¥Excellent tracking and muon-ID
¥Good jet reconstruction, and excellent light, c, b separati

g

2012 (8 TeV) luminosity determined to 1.16%esT 9 Pi200s, 2014)
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http://arxiv.org/abs/1412.6352
http://arxiv.org/abs/1410.0149
http://www.apple.com

Outline

¥ Inclusive W and Z production
¥ W and Z plus jets (including b and ¢ tagged)

¥ Brief mention of other PDF sensitive results
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Inclusive W&Z production
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I0Il discuss the following:

Z['* = up and W/Z ratios

7TeV, 1 b
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Low mass DreII-Ya| 7 TeV, 37 pb
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Inclusive W&Z production at 7 TeV | merzaogors
pr(H) > 20 GeV, 2 <n < 4.5,
60 < M <120 GeV (4/*%)
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W production at 7 TeV
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Cross sections are In good agreement with
NNLO predictions-2

lGavinet al, 1011.3540;
2Li, Petriello, 1208.5967
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http://dx.doi.org/10.1007/JHEP12(2014)079
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W production at 7 TeV

JHEP 12 (2014) 079
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Likewise for the charge asymmetry

Mika Vesterinen


http://dx.doi.org/10.1007/JHEP12(2014)079

Z production at 7 TeV
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Agreement tested down to few % level, with @{) predictions

using various PDF sets
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http://link.springer.com/article/10.1007%2FJHEP08%282015%29039
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W/Z ratios

More information in the correlations between observables
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http://link.springer.com/article/10.1007%2FJHEP08%282015%29039

LHCb-CONF-2012-013

L ow mass Drell-Yan

Complementary constraint at lower €and lower X.
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Agrees well with predictions, within limiting statistical uncertaintis
Update planned at 7, 8, 13 TeV.Also high mass DYE
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https://cdsweb.cern.ch/record/1434424/

Impact on PDFs

See M. Ubiali, LHCb Implications workshop, 15/10/2Q1id€s)
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Impact on PDFs

See M. Ubiali, LHCb Implications workshop, 15/10/2Q1id€s)
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Jets in LHCD

Anti-kt algorithm with R=0. 5
For pr < 100 GeV,

AE/E ~15%

Muon from Z

Mika Vesterinen
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|OIll discuss the following:
W+b,c and friend] 7,8TeV, 3 b arXiv:1505.0405
- - INST 10 (2015) P06013

b&c tagging of jets at LHq 7,8 TeV, 3 i JINST 10 (2015) P06
HEP 01 (2015) 064
Z+b 7TeV, 1 fo J [LHCB-PAl(DER-201)4-O]55
Z+jet|  7TeV, 1 fd o e
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Fiducial cuts
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Good agreement with Qds?) predictions using various PDFs
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http://link.springer.com/article/10.1007%2FJHEP01%282014%29033

JHEP 01 (2015) 064
Z+D

Beauty component extracted using template bt based on
secondary vertex properties (since superseded by dedicatec
b/c-tagging algorithmusT 10 2015) Poso13)
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Good agreement with NLO prediction
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http://dx.doi.org/10.1088/1748-0221/10/06/P06013
http://dx.doi.org/10.1007/JHEP01(2015)064

W+jets and friends
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arXiv:1505.04051
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Extract the W+jet signal using a bt to 2.2 <n(jet) < 42
. . pr(ptjet) > 20 GeV
the muon iIsolation -
— o Data ut, 1s=8 TeV u, 1s=8 TeV LHCb 7
Bw
Bz
L Jets

20000

0

5 06 07 08 09 06 o7 —Thos o9 ——

p.(w/p.q )

Now try to bt the b and ¢ componentsE
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b,c tagging of jets

Exploit the excellent performance of the VErtex LOcator
(2014 JINST 9 P09007)
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http://arxiv.org/abs/1405.7808
http://dx.doi.org/10.1088/1748-0221/10/06/P06013
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b,c tagging of jets

The Ocorrected massO of a Secondary Vertex in a jet

momentum of
SV tracks

.
-
“

Mcor(SV) = M2 + p?sin?! + psin! .
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http://dx.doi.org/10.1088/1748-0221/10/06/P06013

b,c tagging of jets

The Ocorrected massO of a Secondary Vertex in a jet
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http://dx.doi.org/10.1088/1748-0221/10/06/P06013
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b,c tagging of jets

Two Boosted Decision Trees based on 10 variables, ingk.M
One trained for b|c and one for bc|light.
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For mis-ID rate of < 1%:
¥65% efpbciency for beauty

¥25% for charm
*For pr > 20 GeV,2.2 0 <4.2
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LHCDb data
pt(" )pt(jet) > 0.9
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W+Db/c results
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Good agreement with predictions (NLO MCFM, CT10)

Also measure W+jet / Z+jet. Full tableere
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More PDF sensitive measurements

¥ Top production constrains the low- and high-x gluon
(arXiv:1506.00903). See LHCP talk of S. Farry.

¥ Heavy Flavour production: gluon at low-x, low? Q

B* cross sectior 7 TeV, 35 pb JHEP 04 (2012) 093
Charm productiory 7TeV,15nd | Nucl. Phys. B 871 (2013) 1-20
NEW Charm productior
13 TeV, 5 phd LHCB-PAPER-2015-041
|3 < See LHCP talk of A. Pear eVio P
TeV.— NEw Jipsi (and b-fractio 13TeV, 3 pt arXiv:1509.00771

Also in LHCP talk of A. Peart

¥ Central Exclusive Production constrains the gluon at x €.10
E.g. exclusiv¥ arxiv:i50s.08139). See LHCP talk of V. Coco.

Mika Vesterinen
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http://cds.cern.ch/ejournals.py?publication=J.+High+Energy+Phys.&volume=04&year=2012&page=093
http://dx.doi.org/10.1016/j.nuclphysb.2013.02.010
http://arxiv.org/abs/1509.00771
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LHC 7 TeV Kinematics
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Corrected mass in Z+b

JHEP 01 (2015) 064
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http://link.springer.com/article/10.1007%2FJHEP08%282015%29039

W+|et results

arXiv:1505.0405 |

Results SM prediction
[ TeV 8 TeV [ TeV 8 TeV
ry ! 100 066+ 013+ 013 Q78+ 0.08+ 0.16  Q74701]  0.777)
E% | 10* 580+ 044+ 075 562+ 028+ 0.73  50270% 53103
A(Wb) 0.51+ 0.20+ 0.09 Q27+ 0.13+ 0.09 02799 028709
A(Wo) " 0.09+ 0.08+ 0.04 " 0.01+ 0.05+ 0.04 " 0.159%2 " 0.147002
!!%;') 1049+ 0.28+ 053 944+ 0.19+ 0.47 99002 948010
W) 6.61+ 0.19+ 0.33 602+ 0.13+ 0.30 57902l 55018
| (Z5) 0.18 0.25
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http://dx.doi.org/10.1007/JHEP12(2014)079

W systematics

JHEP 12 (2014) 079

Source D byper e [%0] D Yy 5 [%0] ! Ry [%0]
Template shape 0.28 0.39 0.59
Template normalisation 0.10 0.10 0.06
Reconstruction €' ciency 1.21 1.20 0.12
Selection € ciency 0.33 0.32 0.18
Acceptance and FSR 0.18 0.12 0.21
Luminosity 1.71 1.71 N

Mika Vesterinen
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http://dx.doi.org/10.1007/JHEP12(2014)079
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Z production at 7 TeV
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