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1. Introduction

SUSY signals are typically rich ib quarks because the third generation squarks tend to be
lighter than the first and the second generation squarks ecalbke Higgsino couplings enhance
heavy flavour production. In the benchmark points studigd,htee fractions of events containing
b jets range from 14.4% for SU2 to 72.8% for SU4 point [1]. Gitbat in QCD eventd jets
typically occur at the percent level [1], requiringoget suppresses the QCD background which
may be difficult to control using other techniques.

In this study an analysis of signatures withets is performed for SUSY benchmark points SU1,
SU2, SU3, SU4 and SU6 using the full detector simulation batlthe signal and for the Standard
Model backgrounds. Here we include events both with andouitisolated leptons. Future studies
will consider how best to use the extra information suchdeptwould provide. Sinch jets are
usually produced in pairs in SUSY decays, we require at l@assuch jets in this analysis. More
detailed studies of the results found using these Comp&ysem Commissioning (CSC) Monte
Carlo samples can be found in [1].

2. btagging performancein SUSY events

In this analysis jets were reconstructed using the ATLARIedecone algorithm with radius
0.4. Reconstructed jets withr > 20 GeV and|n| < 2.5 were accepted. The default tagging
algorithm based on the 3-dimensional impact parameter eocdnslary vertex detection [1] was
used with weight> 6.75, giving a nominab tagging efficiency of 60%. The resulting rejection of
light jets (jets not associated withbeor ¢ quark in the Monte Carlo event record) is similar for all
of the considered samples and is of order 100. The rejeceoredses with increasirgjet pr,
and so is on average smaller in SUSY events thahéwents.

3. Event sdlection

In the full inclusive search witlb jets, the 'effective massMes) of the event was defined to
be the scalar sum of the missing transverse momentum, the/gese momenta of the four leading
jets and all isolated leptons with thl > 20 GeV andn| < 2.5. The transverse spherici8 of
the event was calculated from all selected jets and lept®he. cuts used in this analysis are as
follows: 1) At least 4 jets in the event wifhy > 50 GeV, 2) Leading jepr > 100 GeV; 3) Missing
transverse energgi™ss > 100 GeV; 4) Missing transverse ener@f'sS > 0.2Me; 5) Transverse
sphericity,Sr > 0.2; 6) At least 2 jets are tagged bgets; 7)Mes > 600, 800, or 1000 GeV.

The last cut is used to optimize signal to background ratiénselected events. It was found that
the hardest cut on the effective makgs > 1000 GeV, is the most effective one.

4. Results

Events with zero or more leptons and at least two tadggets were combined in a single
inclusive analysis. After cut 6) thié background dominates as one might expect, but the QCD
background remains substantial (Figure 1). The efficiedfdph@ jet plus missing energy trigger
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Figure 1. Effective mass distributions for SM backgrounds (left) &1dSY signals with total SM back-
ground (right) after cut 6), from [1].

Table 1: S/Bratio and signal significancg, including systematic effects for thget analysis with 0.1fb*
and 1fb 1 with Meg >1000 GeV, from [1].

S/B | Z,for0.1fb~t | Z, for 1fb~?!
SuUl| 3.8 6.0 9.3
su2| 1.3 2.3 5.0
SU3| 6.2 7.5 13.0
SU4 | 13.4 12.6 21.7
Su6 | 4.9 7.1 11.2

j7O0XE70 used in this study is between 97% avtD0% for all the considered benchmark points.
To calculate the significance in this channel an uncertafty0% for the QCD background and
20% for the other backgrounds is assumed [1]. The unceytainttheb tagging efficiency of
60% is 5%. This is assumed to be included in theincertainty and is ignored for the other,
smaller backgrounds. Table 1 summarizes the resultingakiggnificances/Z,, including the
above systematic effects [2], for all considered SUSY berark points.

5. Summary

Events satisfying supersymmetry selection criteria idiclg a pair ofb jets and with effec-
tive mass higher then 1000 GeV would provide evidence of aesxof SUSY events above the
Standard Model backgrounds for the SU3 and SU4 benchmaritspeith only 0.1 fbr® of data,
assuming that the backgrounds can be adequately understood
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