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CMS

Event Selection

° Dataset
v' /MinimumBias/Commissioning | 0-PromptReco-v8/RECO (132599-133510)
v /MinimumBias/Commissioning | 0-PromptReco-v9/RECO (133874-133887)

v" Run:
132599,132601,132602,132605,132606,132645-132648,132650-132654,132656,132658-132661,132958
-132961,132965,133034,133035,133036,133038,133046,133158,133161,133320,133321,133324,133336,
133446,133448,133450,133474,133483,133509,133510,133874,133875,133876,133877,133881,133885,
133887

v Trigger bits: '0 AND (40 OR 41) AND NOT (36 OR 37 OR 38 OR 39) & HLT_PhysicsDeclared

<

Scrapping event removal

<

Estimated Luminosity: 0.97 nb™! (with 10-15% error)

®  Event Selection

AK7calojets

JEC: L2+L3, "Summer09_7TeV_ReReco332"

Preselection: only jets with raw pt > 3 GeV & Mjj > 30 GeV (corrected)
|IPVz| < |5 cm && PVndof >= 4

Both |Jet n|< |.3

T Y

Both leading jets passing the "loose" jet id & Mjj > 137 GeV (corrected)
e Total: 1083 Dijet Events
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— | Dijet Mass and QCD

® The shape of the PYTHIA QCD MC prediction is close to the

data.
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CMS

Basic Jet Distributions
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® Basic jet distributions

look good.
v Low MET

v Back-to-Back in
phi

v No spike in EMF
distribution

V' Nn-¢ is uniform
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Trigger Efficiency

® The LljetbU trigger, required by HLT Jet|5 trigger, is fully efficient
v at M;>137 GeV for n|<I.3
v' We are limited by HLT, not LI.

® The HLT Jet30U trigger that we plan to use at higher luminosity is fully efficient
v at Mjj>230 GeV for |n|<I.3

HLT_Jet15U with respect to HLT_L1Jet6U Trigger Efficiency HLT_Jet30U with respect to HLT_Jet15U Trigger Efficiency

HLT_L1Jet6U with respect to MinimumBias Trigger Efficiency
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® The Loose JetlD cut
v EMF>0.01 & fHPD<0.98 & n90hits>|

The Loose JetlD Cut Efficiency

e After around M;=100 GeV, all dijet events are passing the loose

JetlD cut
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High Mass Dijet Event

Run 133450 Event 16358963 . y

E i Ge'V]

Dijet Mass = 764 GeV, pT(MET) = 5.9GeV

Jets | CorP; (GeV) n (O n90hits | n90 | emf | nTrkCalo | fHPD | fRBX | met/sumet
Jet1 253 -1.1 | 0.6 64 10 | 0.61 10 0.27 | 0.35 0.01
Jet2 244 0.9 | -25 60 26 | 0.30 14 0.38 | 0.58 >
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Dijet Mass and Fit

® We fit the data with the function with | 42 = fo

dm mh

= SpTT T T T
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CMS

Fit and Signal

® We search for excited quark signal in our data.

® Excited quark signals are shown at 0.5 TeV and 0.7 TeV.
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CMS

Limit Setting & Systematics

® TJo calculate limit on new particle cross section we use a binned likelihood by

the Bayesian approach.

® We convolute Poisson likelihoods with Gaussian systematics uncertainties.

v Total likelihood including systematics is broader and gives higher upper limit.

x107°

M,=0.7 TeV

o
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Normalized Likelihood
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We found the uncertainty in the dijet resonance
cross section from following sources

v Jet Energy Scale (JES)

»  Uncertainty assumed to be 10% at start-up
v Jet Energy Resolution (JER)

»  Uncertainty assumed to be 10% at start-up
v Choice of background parametrization

»  We consider more complex 4 functional
form.

v Luminosity

»  Uncertainty assumed to be 10% at start-up
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CMS

®  We have a look at early limit for g* in the data with 0.97 nb"!

v

Early Limits on Dijet Resonances

95% CL Upper limit with Stat. Error. Only and Including Sys. Uncertainties are shown separately

®  The cross section limit is inversely proportional to the integrated luminosity with few events

®  We should exclude a 500 GeV g* with ~10 nb-!' and reach the Tevatron limit of 870 GeV with ~100 nb-'.
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---- Excited quark

—e— 95% CL Upper Limit with Stat. Error Only

—=— 95% CL Upper Limit with Including All Sys.
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Resonance Mass (GeV)

95% CL Upper Limit (pb)
Mass (TeV) StagElr; °" llnc. Systematics
0.5 6330 9753
0.6 4573 6910
0.7 4445 5394
0.8 4576 5146
0.9 4090 4517
1.0 3788 4130
.1 3620 3962
1.2 3477 3720
1.3 3357 3579
| .4 3283 3487
1.5 3228 3419
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CMS

Conclusion

We have a dijet mass spectrum that extends to 760
GeV with ~| nb! data.

The dijet mass data is in reasonable agreement
with the PYTHIA MC prediction

The data is well fit by a simple power law.

Our machinery to set upper limit on dijet
resonance cross section work and gives reasonable
results.

We expect to start setting mass limit with ~10 nb-!
and reach the Tevatron g* limit with ~100 nb-'.

3 Sertac Ozturk, QCD High Pt Meeting



Back-Up Slides
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CMS

Comparison Limits

< 10%¢ — T T3
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® 95% C.L.upper limit at high mass is roughly what we expect
for a single observed event at around 800 GeV

p ~ 95% CL Upper Limit (pb)
Mass (TeV) Stat. Error. Inc.

(474 events)/(0.97 nb") = 4887 pb Only Systematics
\_ Y, 0.8 4576 5146
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Background Fit Uncertainties

The fit functions with |
sigma statistical error
band are shown.

The statistical error on
the 4-parameter fit at
high mass is larger than
the difference between 2
and 4 parameter fits.

We are exploring using
the statistical error on
the fit to quantify the
background
parameterization error.
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CMS

Setting Limits

® TJo calculate limit on new particle cross section we use a
binned likelihood by the Bayesian approach.

L Iu?@ e_lui
Measured # of events # of event from Expected # of event
in data signal from background

® The signal comes from our dijet resonance shapes for g*.

® The background comes from fit.
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Likelihood with Statistical Error

® Likelihood distributions as function of signal cross section for different
resonance mass are shown.

e 95% C.L. upper limit on cross section calculated.
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CMS

Jet Energy Scale (JES)

Cross Section*BR*Acc. (pb)
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Systematic uncertainty in jet energy is roughly 10% startup
v' We have decreased the mass of dijet resonance by 10%

v' This increases the background in the region of resonance, giving a
worse limit.

v Systematic uncertainty varies

» from 50% at 0.5 TeV to 5% at |.5 TeV.

b

T | T T T
------ Excited quark

1

0.5

—=— Expected Smooth Limit with Stat. Error Only

—o— Expected Smooth with Uncer. on JES

Fract. Change on Limit
o
N

o ¢
W
T T T | T T | T 1T | T 17T | T T | T

_ B 0.2
B i 0.1 ]
| | | | | | | | | ‘I‘NN’L | | | | | | | | | | | | 1 1 1 | 1 1 1 | 1 1 1 | | | | | | | | | | | | :
400 600 800 1000 1200 1400 400 600 800 1000 1200 1400 1600
Resonance Mass (GeV) Resonance Mass (GeV)

19 Sertac Ozturk, QCD High Pt Meeting



CMS

We consider uncertainty on jet energy

resolution by 10%.

Resonance shapes are convoluted with a gaussian
that increasing “core” resolution by 10%

v OGaus = \/{( || )2' I} ORes

Effect of resolution uncertainty on limit is small
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Jet Energy Resolution (JER)
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CMS
Background Parametrization Systematics

® We have varied the choice of background parametrization
v" A more complex form with 4 parameter.
® Systematic uncertainty varies from 8% to |%.

® We expect bigger change on Back. Param. Sys. when we have more data.
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CMS

® We found the uncertainty in the dijet

resonance cross section from following sources

v Jet Energy Scale (JES)

»  Uncertainty assumed to be 10% at
start-up

v Jet Energy Resolution (JER)

»  Uncertainty assumed to be 10% at
start-up

v Choice of background parametrization

»  We consider more complex 4
functional form.

v Luminosity

»  Uncertainty assumed to be 10% at
start-up

® We add in quadrature the individual systematic

uncertainties

v Total systematic uncertainty varies from
55% at m=0.5TeV to 15% at m=1.5TeV

23
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CMS

Upper Limit with Individual Systematics

® The biggest change comes from JES uncertainty.
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Final limits for qq, qg and gg resonances
compared to models

v For Excited quark

» | pb! data is enough to get better
limit than Tevatron

v For Axigluon/Coloron and Eé Diquarks

» About 5 pb! data is need to get
better limit than Tevatron

95% C.L. Excluded Mass (TeV)
CDF (Excluded
Model CMS (Expected at 7TeV) atl .96 TeV)
| pb-! 10 pb! 100 pb-! | fb! | fb!
Excited quark 1.06 |.55 2.05 2.55 M<0.87
Axigluon/Coloron | 0.95 |.51 2.07 2.57 M<I.25
.

E6 Diquark N/A 1.60 2.44 3.1 M<0.63

ICHE?

PARIS/2010\ . 25
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