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Abstract. This document reviews recent results on the search for scalar top and scalar bottom quarlliisions at
\/S=1.96TeV. The analyses presented are based on data samples with integrated luminositie8 footr91b 1 recorded
at the Tevatron with the DO and CDF detectors.
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1. INTRODUCTION 2. PAIR PRODUCTION OF SCALAR

BOTTOM QUARKS VIA GLUINOS

Supersymmetry (SUSY) [1] provides the unification of
matter and interactions. A SUSY operator acts on therhe CDF search for gluino-mediatbgbair production is
spin of a particle and allows the interchange of fermionsperformed in the final state consisting of fdujets and
and bosons. The new particles arising from this Symmemissing transverse energif) [2]. The analysis is based
try are referred to as the superpartners. Since no SUS¥%n, a data set with a luminosity of&@fb. The gluinos
particle has yet been observed, SUSY must be brokeng; the superpartners of the SM gluons) are assumed to
The Simplest SUSY extension of the Standard MOdere produced in pairs and to decay exc|usive|y 'EDEH]d
(SM), referred to as the Minimal Supersymmetric Stan-ap-quark. The lightest neutraling?, which results from
dard Model (MSSM), introduces a minimal addition of the mixing of the superpartners of the SM neutral gauge
superpartners and includes a Higgs sector consisting g§nd Higgs bosons, is considered to be the LSP. In this
two doublets. study, bottb decay with a branching fraction of 100% to

The stability of the proton in the MSSM can be en- a;(i) and ab-quark through a two-body decay.
sured by the conservation of a new discrete and mul- The main backgrounds ate and QCD multijet pro-
tiplicative quantum number, namely the-parity (R),  duction. At least oné-tagged jet is required and events
which is defined byR = (—1)%+25"L, whereSis the  with B lower than 70GeV are rejected. The signal en-
spin of the particle, an® andL the baryon and lepton hancement is optimized in two regions. One of them is
numbers, respectiveliRis equal to 1 and -1 for SMand  defined bymg = 320GeV andm; = 250GeV, and the
SUSY particles, respectively. Assumifys conserved,  other one bymg = 300 GeV andr, = 280 GeV.
SUSY particles would therefore only be produced in  ypper limits on theb pair production cross section
pairs, and would only decay to another SUSY particle ingre computed and found not to exceetifgh. All cross
association with a SM particle. The lightest SUSY parti- section limits reported in this note are defined at 95%
cle (LSP) is thus stable and constitutes a serious candignfigence level. By comparing the upper cross section
date for dark matter if it is colorless and neutral. In the jimits with the next-to-leading order (NLO) prediction, a
analyses presented in this note, the MSSM is the undety 555 exclusion region is derived as function offirend

lying SUSY model, an® is conserved. g masses, as represented in Figure 1.
The superpartner of the top and the bottom quarks are

the scalar top (stoj)) and the scalar bottom (sbottoh),

quarks, respectively. The superpartners of both helicity 3 DIRECT PAIR PRODUCTION OF
states of the SM quarks are supposed to be mass degen-
erate for the two first generations, while for the third one, SCALAR TOP QUARKS

the high mass of the top quarnky) and a large value for . .

tan(B) (the ratio of the vacuum expectation values of the 3.1. The acoplanarc-jets+Er final state

two Higgs doubles) imply a significant mass splitting in i ) o .
thef andb sectors, respectively. The lightéstndb could The DO collaboration published an analysis investi-
therefore be within the reach of the Tevatron, and would9ating the pair production of in the acoplanar final

predominantly be produced via the strong coupling. state conjposed of twojets and missing transverse en-
ergy [3].)(8 is assumed to be the LSP, and the branching
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FIGURE 1. Search fog-“mediatecf) pair production in thé-

jets+Fy final state. The mass exclusion region is parametrized . . -
as function ofmy, andmy. one a muon. Events are selected with triggers firing on

either electrons or muons with low transverse momenta.
The main backgrounds aM/W and tt production
together with background of instrumental origin. o
tagging is required. The selection cuts are based on the
(?ransverse mass constructed from the four vector of the
epton andiy, and on the azimuthal separation between

The main background sources are found taand ~ the lepton andzr. L _ ,
Z boson production in association with jets. The instru- Upper limits on thet pair productlon cross section
mental background is removed by cutting on variables2® calculated using:34 bins in the plane given by the
constructed from the azimuthal separation between th&¢@lar sum ofr and the selected leptons transverse mo-
jets andEr, and from the asymmetry betwed# and menta, and by the_ sum o_f all the jets trgnsverse momenta.
the sum of all the jets transverse momenia); At least A mass.exclusflon region parametnzed as fu_nc_t|on of
one heavy-flavor jet is required to be tagged using a neuw ?ndm IS obtal_ned by mterprgtmg th? upper limits on
ral network tagger. Final selections consist of cuts onthet pair productlon_cross s_ectlon as_llml_ts om for a
Er, Hr, and on the sum of the maximal and minimal givenmy. The exclusion plot is shown in Figure 3.
azimuthal separation between the jets &3d The opti-
mization is achieved by maximizing the expected lower
limit on Mgo for a givenn.

Figure 2 provides the mass exclusion region
parametrized as function ofn)?o and nmy. The yel-

1
low band on the plot corresponds to the uncertainty on
the signal cross section.

fraction for the loop-induced decay of thato ac-quark
and ax? is set to 100%. A data sample of Ithis uti-
lized and was collected with triggers based on jets an
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3.2. Thebbetu*ii¥ final state

|
The search for the pair production dffollowed by 080 10, By 10 %0 20

the three-body decays intokaquark, a lepton, and & _

is performed by DO, using a data set ot fb~* [4]. The  FIGURE 3. Search fof pair production in thébet £ fi-
superpartner of the neutrin®, is assumed to be the LSP. nal state. The mass exclusion region is parametrized atidanc
The branching fraction of thédecay, which is realized ©f My andn.

through a virtual chargino, is considered to be 100%. One

of the twof decays produces an electron, and the other




3.3. Thett lepton+jets final state by the systen¥?+ v. The SUSY exclusion region is pro-
. vided by Figure 4 for the case whenrgﬁi =1258GeV.
The search for pair-producéds performed using the
tt lepton plus jets signature, using nearly Iftof data Observed 95% CL
collected with the DO detector [5]. The LSP is considered
to be the lightest neutralino, amg is required not to ex-
ceedm. In the scenario investigated, thelecays into a
b-quark and the lightest chargin)bf, which results from 75
the mixing of the superpartners of the SM charged gauge 2
and Higgs bosong;™ is then assumed to decay int g S
and aw boson. One of th&/ boson decays into hadrons %
and the other one into leptons. The channels based or

CDF Run Il Preliminary (1.9 fb)
M(()=125.8 GeV/c?
BR(, - Xb)=1

™

BRZ(X}X”W):O.SO

BRA) - Xvi)=0.25

electron plus jets and muon plus jets are combined. 55

WH+jets andtt production are found to be the main 50
contributions to the background. Only events with at T T Y
|east Ond)'tagged Jet are Selected 135 140 145 150 155 160 165 170 175 180 185

. . M(t,) GeVic?
The procedure to set upper limits on theair pro-

duction cross section relies on a Bayesian approach. AIGURE 4. Search fof in thett dilepton channel. The mass
likelihood including kinematic quantities is used to dis- exclusion region is parametrized as functiom%) andy.
criminate the signal from the background. Upper cross

section limits are calculated as functionrmaf and Mg,

and values from 7 to 12 times higher than the theoretical 4. CONCLUSIONS
prediction are computed. As a consequence, no limit on

thet mass is derived. Searches for scalar top and bottom quarks have been per-

formed by the DO and CDF collaborations at the Teva-
— ) tron. Multiple final states have been investigated using
3.4. Thett dilepton final state data samples with up to.afb~. No evidence for such
SUSY particles has been observed, but stringent lim-
The CDF collaboration searched fopair production  its on their masses have been derived. In summer 2008,
in the final state mimicking thét dilepton signature, the integrated luminosity collected by both experiments
using a data sample ofdfb~* [6]. The LSP is assumed reached nearly 3fb~1, and larger luminosities are ex-
to be the lightest neutralino and th® decay exclusively pected for the full period of Run .
to ab-quark and a)”(f Considering thatn)?li —Mgo <
my, the chargino decay is not limited to a mediation via
aW boson, but can also be achieved through additional ACKNOWLEDGMENTS
particles @, ¢, H*). The branching fraction of the decay
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The background mostly originates frothandZ/y*
production. TheZ boson contribution is vetoed utiliz-
ing a variable based offr. Furthermorett events are REFERENCES
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The upper cross section limits on thpair production
cross section are set employing the reconstruttedss
as discriminant. To measure thmass, a method similar
to the one used for thequark in the dilepton channel
is adopted, namely the neutrino weighting procedure [7].
The specificity in this analysis is that tlvds substituted





