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The strong coupling constant
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CMS and ATLAS 7TeV Jet measurements

ATLAS Inclusive Jet 7 TeV
soon to be published
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ATLAS 3 Jet 7TeV

ATLAS-CONF-2014-045
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ATLAS Inclusive Jet 7 TeV
soon to be published
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CMS and ATLAS 7TeV Jet measurements

ATLAS Inclusive Jet 7 TeV
soon to be published

ATLAS Dijet 7 TeV

ATLAS 3 Jet 7TeV
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CMS and ATLAS 7TeV Jet measurements
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Jet measurements and their uncertainty
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Sensitivity of Jet measurements
to PDFs
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gluon quark PDF results

gluon pdf parametrization (HERA Fitter):
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Measurements used for PDF fits

High-Mass
Observable: Jets Aw(W—pv)|  W+c W, Z Drell
Yan
... |ganduquark | (uy-dy)/ quarks at high
Sensitivity: PDF (Urd+2Usea) s PDF s PDF Qr2
7 TeV : 7 TeV
nc.®, my, m3® 7TeV (2010) 7TeV
7TeV :
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- hep-ex/ |JHEP 02 (2014)
8TeVO: [ 1312.6283 013
inc., Mjj, M3
(*) Still preliminary
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valence quark PDF results using W asymmetry
hep-ex/1312.6283; (submitted to Phys. Rev. D)
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The muon charged asymmetry in W-boson production imposes strong
constraints on the valence-quark distributions
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strange-quark PDF results using W/Z and W+c
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CMS has done the
same directly
 determination of sPDF

the W+c channel
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http://link.springer.com/article/10.1007/JHEP05(2014)068
http://link.springer.com/article/10.1007/JHEP05(2014)068
http://arxiv.org/abs/1312.6283
http://arxiv.org/abs/1312.6283
http://prl.aps.org/abstract/PRL/v109/i1/e012001
http://prl.aps.org/abstract/PRL/v109/i1/e012001

New inputs for PDFs

CMS inclusive jets @ 8 TeV
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Once the new results get
consolidated we will have a
much better insight of the

gluon PDF and ;s
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https://cdsweb.cern.ch/record/1547589
https://cdsweb.cern.ch/record/1547589
https://cds.cern.ch/record/1709826?ln=fr
https://cds.cern.ch/record/1709826?ln=fr

in preparation for run 2

® Jet data is providing a deeper insight of the gluon PDF

® the full 7 TeV analysis for CMS/ATLAS are or will be published
soon, and the 8 TeV ones are coming

® |ES uncertainty dominates jet physics measurements uncertainty
® Better JES requires less PU
® Disentangle the role of EWC, NNLO and gluon pdf is a key in run 2

® Not mention in the talk but Photon analysis also show potential for
PDF determination

® A better insight of the theoretical calculations is needed

® Updates on measurements on W/Z measurements also have potential
impact on PDFs
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Wanderer, your footsteps are
the road, and nothing more;
wanderer, there is no road,
the road is made by walking.
By walking one makes the road,
and upon glancing behind
one sees the path
that never will be trod again.
Wanderer, there is no road--
Only wakes upon the sea.
A.Machado, Campos de Castilla
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Qutline

® ATLAS and CMS measurements relevant to
PDFs and O

® Jets,W/Z,W+c
® Newest O determinations
® Newest PDF extraction

® Future prospects
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Sensitivity of Jet measurements to s

Both CMS and ATLAS jet measurements have been used to
probe the running of Xsto the highest energy scales

no deviations from RGE is found
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Sensitivity of Jet measurements
to Os determination

World average (2014)
as(Mz)= 0.1185 + 0.0006 (0.5%)

CMS Most recent: inclusive jet (5%)

o, (M,)=0.1185+0.0019(exp) = 0.0028(PDF)
+0.0004(NP) =, 003 (scale)

H1 most recent as extraction from inclusive
and multijet cross-section. Best precision is
reached from fit to normalized muiltijet cross
sections:

2 determinations using ATLAS
data

https://twiki.cern.ch/twiki/bin/view/CMSPuinc/thsicsResuIts SMP
T T T T ‘ T T T | T T T T ‘ T T T T I T T

H1 ets at low Q°
EPJ C67]1 (2010)

H1+ZEUS (NC, CCZjE
Hi-prelim-11-034 USp ¢l-11-001 (2011)

ZEUS incl. jet
Nucl. Phys. 88641(2012)

o Xmu1466 4709 (801 4)

CDF incl. jets
Phys. Rev. Lett. 88 (2002)
DO incl. jets
PRD 80 111107 (2009)
g

alaescu & Starovoi itov (ATLAS incl. jets)
EPJ G72 2041 (2012)
ATLAS N,

CMS tt cross section
Phys. L ett. B728 496 (2013)

CMS 3-Jet mass
CMS PAS SMP-12-027
CMS incl. jets

S PAS SMP-12-028

World Average
PRD 86 010001 (2012)

| l | 1 | i I | | |

0.11 0.12 013 014

o, =0.1165+0.0008(exp) = 0.0038(PDF,theo)

4 determinations using CMS

The current Zeus one is:
Physics Letters B 649 (2007) | 2—24

data

ot (Mz) = 0.1207 £ 0.0014(stat.) 700033 (exp.) 0 0053 (th.)
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSMP
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSMP
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSMP
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSMP
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSMP
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSMP

