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— = LHC Resuits
R ATLAS Public Results @
Permanent link CMS Public Results g

= Interesting Tevatron Results that we'll look at in lectures:
Invariant Mass Distribution of Jet Pairs Produced in Association with a W boson in
ppbar Collisions at sqrt(s) = 1.96 TeV &
The web site for the analysis is here &
Measurement of trilinear gauge boson couplings from WW + WZ to Inu |j events in
pp-bar collisions at sqrt{s)=1.96 TeV &
= LHC results that we'll look at in lectures:
[1] @ ATLAS hadronic SUSY searches
[2] @ One of three CMS hadrdhic SUSY searches

= We will probably use Prospino at some point. The homepage for this is here &.
Suggested Reading [edit]
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after trigger are:
o At least three jets with pr > 50GeV/c and |57| < 2.5.

e Hy > 300GeV, with Hy defined as the scalar sum of the prs of all the jets having
pr > 50GeV/cand || < 2.5.

4 4 Invisible Z Background Estimation

e fir > 150GeV, with it defined as the magnitude of the negative vectorial sum of
the prs of the jets having, in this case, pr > 30GeV/c and || < 5. This requirement
suppresses high Hr tails from QCD multi-jet events.

o |A¢(Ju,HAT)| > 05,7 = 1,2 and |A¢(E,H1-)| > 0.3, vetoing events in which Hr is

Prsa: 11010029 aligneed in the transverse plane along one of the three leading jets |. This requirement 200
reiects most of the QCD multi-iet events in which a single mis-measured jet vields
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beam axis. They must also be isolated, with the relative isolation variable, defined
as [[Chf=03 pi e N PAREI ppeutral hadeon |, AR=03 JEctow] /., smaller than 20%. Muons are
required to have || < 2.4, whereas electrons should have || < 2.5 excluding the
transition region 1.444 < || < 1.566.

Two search regions were chosen based on the observables central to this inclusive jets-plus-
missing-momentum search. The first search selection, defining the high-F search region, tight-
ens the baseline cuts with an At > 250 GeV requirement, motivated by the search for a generic
dark matter candidate with a selection that gives a high background rejection. The second se-
lection adds a Hr > 500GeV cut to the baseline selection, yielding the high-Ht search region,
which is sensitive to the higher object multiplicities from cascade decays from high-mass new-
physics particles. Such cascades lead to more energy being transferred to visible particles and
less to the dark-matter candidate.

3.3 Data-simulation comparisons

Several Monte-Carlo (MC) simulated samples produced with a detailed Geant-based [27] CMS
detector simulation were used. Samples for QCD multi-jet, tf, W, Z, y+jets, di-boson and single-
top production were generated with the PYTHIA [28] and MADGRAPH [29] generators. While
already excluded [12], the LM1 CMSSM point [30] is used as a benchmark of new physics in
this search. It is defined to have universal scalar mass my; = 60GeV/c?, universal gaugino
mass my ;; = 250GeV/c?, universal trilinear soft SUSY breaking parameter A; = 0, the ratio
ofﬂuvacuumetpechhmvaluesofﬁutwoﬂiwdmblebhnﬁ = 10, and the sign of the

Higgs mixing parameter sign(u) > 0. The squark and gluino mass for LM1 are respectively
559c;¢wc2 and 611 GeV/c?. k
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is summarized in Table 1. For MC simulation, the cross sections used are normalized, when
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as [[af=0s pyd P AR03 ppeutal hadon |, pAR=03 o] [, smaller than 20%. Muons are
required to have |57| < 2.4, whereas electrons should have || < 2.5 excluding the
transition region 1.444 < |5| < 1.566.

Two search regions were chosen based on the observables central to this inclusive jets-plus-
missing-momentum search. The first search selection, defining the high-Hir search region, tight-

dark matter candidate with a selection that gives a high background rejection. The second se-
S (o the beseline seletion, yieding the kigh-Hir seerc region;
which is sensitive to the higher object multiplicities from cascade decays from high-mass new-
physics particles. Such cascades lead to more energy being transferred to visible particles and

less to the dark-matter candidate.

3.3 Data-simulation comparisons

Several Monte-Carlo (MC) simulated samples produced with a detailed Geant-based [27] CMS
detector simulation were used. Samples for QCD multi-jet, tf, W, Z, y+jets, di-boson and single-
top production were generated with the PYTHIA [28] and MADGRAPH [29] generators. While
already excluded [12], the LM1 CMSSM point [30] is used as a benchmark of new physics in
this search. It is defined to have universal scalar mass m; = 60GeV/c?, universal gaugino
mass my ;; = 250GeV/c?, universal trilinear soft SUSY breaking parameter Ay = 0, the ratio
of the vacuum expectation values of the two Higgs doublets tan 8 = 10, and the sign of the
Higgs mixing parameter sign(u) > 0. The squark and gluino mass for LM1 are respectively
559 GeV/c? and 611 GeV/c.
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required to have || < 2.4, whereas electrons should have || < 2.5 excluding the
transition region 1.444 < || < 1.566.

Two search regions were chosen based on the observables central to this inclusive jets-plus-

ens the baseline cuts with an fir > 250 GeV requirement, motivated by the search for a generic
dark matter candidate with a selection that gives a high background rejection. The second se-
lection adds a Fir > 500GeViut to the baseline selection, yielding the high-Hr search region,
which is sensitive to the higher object multiplicities from cascade decays from high-mass new-
physics particles. Such cascades lead to more energy being transferred to visible particles and
less to the dark-matter candidate.

3.3 Data-simulation comparisons

Several Monte-Carlo (MC) simulated samples produced with a detailed Geant-based [27] CMS
detector simulation were used. Samples for QCD multi-jet, tf, W, Z, y+jets, di-boson and single-
top production were generated with the PYTHIA [28] and MADGRAPH [29] generators. While
already excluded [12], the LM1 CMSSM point [30] is used as a benchmark of new physics in
this search. It is defined to have universal scalar mass my; = 60GeV/c?, universal gaugino
mass m, ;; = 250GeV/c?, universal trilinear soft SUSY breaking parameter Ay = 0, the ratio
of the vacuum expectation values of the two Higgs doublets tan 8 = 10, and the sign of the

Higgs mixing parameter sign(u) > 0. The squark and gluino mass for LM1 are respectively
559 GeV/c? and 611 GeV/c.
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is summarized in Table 1. For MC simulation, the cross sections used are normalized, when
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Table 11: Predicted event yields from the different background estimation methods for the
the estimates of the QCD R+S are further used, along with the Z — v¥ from photons, the
W/t lost-lepton and hadronic-tau estimates. The background combination is performed as
explained in the text. The last line reports the 95% C.L. limit on the number of signal events
given the predicted events of background and the observed ones.

Method Baseline Higi‘l-ﬂt High-Hr
selection selection
Z — v0 from y+jets 263 48 7.1 +22| 84 +23
tt/W — e, u+Xlost-lepton method | 330 +81| 48 +19|109 =34
tt/W — Tus+X method 23 46| 67 21| 85 *25
Rebalance+Smear method 297 +152 016 +0.10 | 160 +7.9
factorization method 252 +134| 04 103|173 194
Total data-driven background 1113 *185| 188 +35[438 192
Observed in 36 pb ™" of data 111 15 40
95% C.L. limit on signal events 404 9.6 19.6

In order to derive limits on new physics, the expected number of signal events for the event
responding to the event selection, theoretical uncertainties related to the event generation, and
an overall luminosity uncertainty. Many of these uncertainties bring in a dependence on the
event kinematics, and hence are model dependent.

.. 1D largest experimental contribution to the uncertainties arises from jet energy scale and 1&-105,106
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7 Results and Interpretation
7.1 Resuits and limits

The predicted event yields from the different data-driven background estimation methods dis-
cussed in the previous sections and the number of events observed in 36 pb~ of data are sum-
marized in Table 11 for the three different selections. No excess of events is observed in either
the high-Fir or high-Fr search regions.

Table 11: Predicted event yields from the different background estimation methods for the
the estimates of the QCD R+S are further used, along with the Z — v¥ from photons, the
W/t lost-lepton and hadronic-tau estimates. The background combination is performed as
explained in the text. The last line reports the 95% C.L. limit on the number of signal events
given the predicted events of background and the observed ones.

Method Baseline Higl'l-ﬂr High-H-r
selection selection selection
Z — vP from y+jets 263 +48)| 71 22| 84 123
tt/W — e, u+X lost-lepton method | 33.0 481 | 48 £19|109 =34
tt/W — Tuu+X method 23 46| 67 x21 | 85 =25
QCD Rebalance+Smear method 297 *£152 | 016 010|160 <£79
QCD factorization method 252 +134| 04 +03|173 394
Total data-driven background 1113 =185 | 188 +£35|438 192
Observed in 36 pb™" of data 111 15 40
pisa: 11040000 |90 %0 C.L. limit on signal events 404 9.6 s page 1061106




