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LHC Experimental Inputs to PDFs

 Every process at a
hadron collider Is
affected by the PDFs.

* To constrain PDFs,
one must identify
processes where the
PDF dependence can

be cleanly

separated
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» Direct production of

single objects is a
powerful class of
measurements

* |nclusive jets

* |nclusive photons
* W production

e Z production

Given significant
uncertainties In
luminosity, shape
measurements give the

most useful input
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Run : 138919
Event : 32253996
Dijet Mass : 2.130 TeV

Jet
Measurements ~7_ let1Pr: 585 GeV

Jet 2 Py : 557 ée_V

July 4, 2011 CMS Jet and Electroweak Results :: J. Mans



Jet Reconstruction
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 Analyses on full 2010 data set use veen . ——
the Particle Flow technique, which e |\
provides good resolution down to

low transverse momentum

- Results use the anti-k__jet algorithm,

with cone sizes depending on the
analysis
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Inclusive Jet Cross-section

CMS preliminary, 34 pb’ \s=7 Te'u'
] | 1 ] ] LI I 1

* Bin migration —~
. =>10"E Data for:
corrected using  &qp1of
ansatz method £ 10°g>

ly|<0.5 (x3125)
0.5<|y|<1 (x625
1<|y|<1.5 (x125)
1.5<|y|<2 (x25)

[ L O ] ] [ .

=1 03 : 2<|y|<2.5 (x5)
[ 2p, ( )B / 2."}35 2.5<|y|<3
N,p;*|1——=cosh(y)| e ¥'"
\/E % 105
% 10*
« Magnitude of 10:
corrections 5-10% 1100 t
i —— NLO®NP theory ™
al (C:ielnérgloglplihty 1g [ Exp. uncertainty
fm ) 'd'o a 10"E Antid; R=0.5 v\
arge rapidity 20 30 100 200 1000

P, (GeV)

CMS-QCD-10-011

July 4, 2011

CMS Jet and Electroweak Results :: J. Mans



BUIIdlng Comparlsons for PDFs
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* To avoid statistical effects in data from driving
apparent variations in theory, use CT10 as a
comparison point, deriving uncertainty bands
from five PDF sets

e Generator : NLOJET++ 2.0.1 /fastNLO 1.4
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Comparing
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Forward Jet Cross-section
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Dijet Cross-section
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* Bin migration corrected
using bin-by-bin correction
factor derived from Monte
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Source  Uncertainty Ermor My, (TeV

Luminosity Uncertainty 4% 4%

Scale Uncertainty 2% at 0.2 TeV, 13% at 3 TeV
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Dijet

MassS
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CMS Expéfiment at LHC, CERN
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Inclusive Photon Production -

A

X
i
o
- W

I | I I [ I | I I [ [
CMS Preliminary \/s = 7TeV

L, =359pb’

l<0.9, 80 <E_<100 GeV
—— Data

Fit to data

] Signal
Background

1.5

Events / 0.5GeV

0.5

—
I I I I | I I I I | I I I I | I I I I

2

ISO [GeV]

July 4, 2011

W
9]
|

W
o

systematic error [%)]
S &

-
&)

RN
o
T

CMS Jet and Electroweak Results :: J. Mans

9]
T

o
|

I

| CMS Preliminary
- s =7 TeV 7
n | < 0.9 —
- +— Fit bias
—o— E scale
—— Efficiency

*— Unfolding
—=— Sig/bkg shape
— Total




Photon Cross-sections
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.| CMS Experiment at LHC, CERN
CMS {| Run 133877, Event 28405693

| Lumi section: 387

Sat Apr 24 2010, 14:00:54 CEST

Electrons p;=34.0, 31.9 GeV/c

E I e Ctrowe ak Inv. mass =91.2 GeV/c2
Measurements

.| CMS Experiment at LHC, CERN
CMS {| Run 133875, Event 1228182

f| Lumi section: 16 = =
Sat Apr 24 2010, 09:08:46 CEST 4

Muon p; = 38.7 GeV/c

ME = 37.9 GeV

Mr= 75.3%
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Common Selection for Electroweak Measurements

. 100208 CMS preliminary
« Muon selection g
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 Valence and sea distributions

: <10 CMS 36 pb” at Vs =7 TeV
Change as a funCtlon_ Of X’ E’ 121 a) et p, >25GeVic T b) e~ p, > 25GeV/c ]
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. . 0 20 40 60 80 0 20 40 60 80
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. c 2} .y T:0 ey T
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AR<0.3 JHEP 1104 (2011) 050 / CMS-PAS-EWK-10-006
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Systematic Uncertainties

e Charge misidentification small

« Rate shown to be < 10* for muons based on cosmic ray data

« Electron charge misidentification reduced by requiring consensus
of three charge extraction technigues

» Leading uncertainties are the efficiency difference between

positive and negative leptons and the energy/momentum scale

* Two lepton

pr >25GeV/c
pT ran g eS Electron Channel Muon Channel
. . |#7] bin [0.0, [04, [0.8, [12,  [16 [20, | [00, 1[04, [0.8 [12,  [15 [L8,
consi d e red . 04] 08 12] 14] 20] 24]| 04 08 12] 15 18] 21]
Charge Misident. 0.02 0.03 0.03 0.08 009 0.10 0 0 0 0 0 0
Eff. Ratio 070 070 070 070 070 070 | 059 039 092 072 081 117
e/ 1 Scale 011 009 019 047 040 045 | 050 048 050 048 050 042
> 2 O G eV/ C Sig. & Bkg. Estim. | 0.16 019 026 033 025 025 | 023 029 034 040 053 058
Total 073 073 077 090 085 087 | 080 068 1.10 095 108 137
pr > 30 GeV/ce
Electron Channel Muon Channel
> 30 G eV/ C |#7| bin [0.0, [04, [08, [12, [l.6, [20,| [0.0, 1[04, [08, [12, [15 [18,
04] 0.8] 121 14] 2.0 24] 04] 0.8] 121 15 18] 21]
Charge Misident. 0.02 0.02 003 007 008 0.10 0 0 0 0 0 0
Eff. Ratio 070 070 070 070 070 070 | 059 039 093 072 082 1.18
e/ i Scale 007 017 026 046 053 055 | 080 078 083 081 073 077
Sig. & Bkg. Estim. | 0.16 019 026 033 025 025| 020 020 027 035 051 056
Total 072 075 079 091 092 093] 1.01 090 127 114 121 152
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Results

36 pb" at \Vs=7 TeV
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Lepton Charge Asymmetry
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* Rapidity measurement probes PDF distributions, with
particularly simple correlation for tree-level production:

1do(Z-1T) y=In XS
O dy my

 Electron measurement includes

forward electrons (HF) ga00f [rvases

I ECAL-ECAL I ECAL-HF
e In|]<250r3.1<|n|<4.6

[ ] HF-NoTrack B HF-HF

350;— [ | ECAL-NoTrack I NoTrack-NoTrack
 Muon measurement for |n| < 2.1

« Final measurement made in |y|,
unfolded for resolution effects using
matrix-inversion technique

60 GeV <m, <120 GeV
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« Statistical errors dominate systematic
ones in current measurement

* Leading systematic errors have
significant statistical component
(e.g. background sideband
statistics)

llllllllllllll
Emor Source Contributions

Background Uncertainty

Total Systematic Error —

Efficiency Statistics

Energy Scale Uncertainty

PDF (= « A) Uncertainty Efficiency Systematics

Fractional Error
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CMS preliminary
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e Z+b measurement can provide useful
iInformation on the b-quark portions of

the sea

* Results can be interpreted in two

different schemes

Fixed v
Flavor

Variable
Flavor

Fixed-flavour

Variable-flavour K, MLM| -

o} £
o L
— r
> -
)
O
QY b
—

2
+— F
c r
] L
=

N

: Madgraph+Pythia pp— Z+b ! 4
i
| l | |
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e b-tag based on 3d .

distance between
primary vertex
and secondary

 Two operating
points:

« High Efficiency
(minimum 2
tracks),
mistag < 1%

* High purity
(minimum 3
tracks),
mistag < 0.1%
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Results
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Sample R(Z — ee) (%), p5 > 25GeV, || < 2.5 | R(Z — up) (%), pr > 20 GeV, || < 2.1
Data HE 4.3 + 0.6(stat) £ 1.1(syst) 5.1 £0.6(stat) = 1.3(syst)
Data HP 5.4 £ 1.0(stat) = 1.2(syst) 4.6 + 0.8(stat) £ 1.1(syst)
MADGRAPH | 5.1 £0.2(stat) £ 0.2(syst) = 0.6(theory) 5.3 £ 0.1(stat) £ 0.2(syst) £ 0.6(theory)
MCFM 4.3 + 0.5(theory) 4.7 + 0.5(theory)
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Measurement Futures

» Additional improvements to JES have been completed
=> updates to the measurements, including some
2011 data as well, are planned

* Photon analysis will benefit from strong ongoing effort
on photons to support H - yy

» Updated measurement of W charge asymmetry
iIncluding 2011 data is under preparation

o Z rapidity measurement from 2010 dataset is being
finalized for publication with full covariance matrix,
2011 analysis effort beginning

» Z+b analysis will use additional luminosity to help
reduce errors. W+c analysis in the approval process
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