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* Leading jet — EtMiss phi correlations.
o Jet fiducialisation from data.

e QCD background estimation from data.



dPhi(j12, EtMiss) - QCD & SUS3 (full sim)

csc11.005013.J4_pythia_jetjet.recon.v11004103 csc11.005403.SU3_jimmy_susy.recon.v11004103
csc11.005014.J5_pythia_jetjet.recon.v11004103
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o (Good separation, but what about diagonal feature in QCD sample?
e Indicative of 2 jet events?



NJet Dependence

o ¢sc11.005013.J4_pythia_jetjet.recon.v11004103
o ¢sc11.005014.J5_pythia_jetjet.recon.v11004103
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Pythia vs. Alpgen (ATLFAST)

csc11.005013.J4_pythia_jetjet.evgen.v11004103
csc11.005014.J5_pythia_jetjet.evgen.v11004103

Alpgen QCD Multijet m4jckkw_PT40
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Jet Fiducialisation (1)

— ¢s¢11.005013.J4_pythia_jetjet.recon.v11004103
— ¢s¢11.005014.J5_pythia_jetjet.recon.v11004103
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2- Rebin so as to get equal statistics

(400 evts.) per bin.

Technique for defining non-fiducial jet regions from data.

1- Measure leta(j12)|
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Jet Fiducialisation (2)

| <etMiss / sqrt(etSum)> vs. |eta(j12)| |
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QCD Est. From Data — Why?

» QCD background hard to estimate — a convolution of many
detector effects.

 (Can use fully simulated data to estimate tails of EtMiss
distribution from MC (cpu intensive), but...

o Systematic uncertainties on MC may be large (and
unknown), especially with early data.

Use of early data can provide an independent estimate of
background contribution.



The Method

Use Z/gamma + 1 jet calibration samples to measure balance with
hadronic products of recoiling parton :

Assume selection gives Z + 1 parton.

Select low EtMiss QCD seed events and correct each jet with <p;
(Z) / p+(j)> from calibration samples

Require ijm =

Smear each jet with appropnate distribution.

Produce N smeared ‘events’ for each seed event to get estimate of
EtMiss distribution.



Calibration Data

Use Z + jets samples for J1 bin (17-35 GeV) :

csc11.005144.PythiaZee.recon.v11004201
csc11.005145.PythiaZmumu.recon.v11004205

Use gamma + jets samples for higher p; bins :

csc11.005056.PythiaPhotondet2.recon.v11004107

csc11.005057.PythiaPhotonJet3.recon.v11004201
csc11.005058.PythiaPhotonJet4.recon.v11004103
csc11.005059.PythiaPhotondJet5.recon.v11004103
csc11.005052.PythiaPhotondet6.recon.v11004103

Normalised to 100 pb-'.

Efficiencies are probably optimistic since Pythia underestimates
jet multiplicity and am requiring one and only one jet.



p-(Z) / p;(j) correction factors
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Resolution Functions
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17-35 GeV (Z + 1 jet) | M
10° e

i reco
10 truth

2 25

3

[ 35-70 GeV (gamma + 1 jet) | incHiadRas, e [ 70-140 GeV (gamma + 1 jet) | inchadRus, raca
Entries 19274 Entries 4928
1u3 = Mean 08586 = Mean  0.9091
E RKIS 01439 - RMS  0.00942
B 10° e
10° C
i 101
10 F
1 1k
4 05 0 05 1 15 2 25 3 -

05 0 05 1 15 2 25 3

balance balance balance
| 140-280 GeV (gamma + 1 jet) | incHadRus rce 280-560 GeV (gamma + 1 jet) | incHadRos mee 560-1120 GeV (gamma + 1 jet) | incHadRos oo
Entrie= 3288 Entries T30 Entries 382
Mean  0.9408 Mean 09607 10 Mean  0.9691
RMS  0.07206 B RMS  0.05775 o RMIS  0.05312
107 ﬁ C
10:—
1 05 0 05 1 15 2 25 3 -1 05 0 05 1 15 2 25 3 -1 05 0 05 1 15 2 25 3
balance balance balance



Two Gaussian Fitting
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QCD Seed Event Selection

csc11.005013.J4_pythia_jetjet.recon.v11004103
csc11.005014.J5_pythia_jetjet.recon.v11004103

Normalised to 0.7 pb!
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Smearing with Single Gaussian Fits

o Smear jets with single gaussians fitted to calibration data :
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* Good agreement with bulk of distribution.



Smearing with Double Gaussians (1)

 First gaussian from fits to calibration data.
« Second gaussian added by hand with n, / (n, +n,) =0.01.
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Smearing with Double Gaussians (2)

¢ O, fixedat35GeV.

Variation in norm2
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Conclusions

Jet — EtMiss phi correlations give good discrimination between QCD
and SUSY.

Can define fiducial jet regions from data.

Can reproduce bulk of EtMiss distribution with single gaussian fits to
calibration data.

Tail can be reproduced by adding a second gaussian to smearing
functions.

Needs more work to extract second gaussian from data — currently
large systematics in fit. May be insufficient statistics (set limits from
intermediate EtMiss QCD data?).

Also need to look at Ndet, p;(jet), ... distributions in estimated EtMiss
tail — will estimate work with full SUSY cuts?



