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Process, motivation and existing limits
Data and MC samples

Event selection

Background estimation

Fitting procedure

Cross-section and mass limits
Summary




Supersymmetric top quark can be pair-produced at the Tevatron
R-parity separates SM and SUSY particles: R = (=1)%B*t+=S
If violated, stop can decay into tau and a b-jet
for wide range of parameters high Br(t — 7Db) is expected
Set of leading order Feynman diagrams:

Identical to the case of 3 generation scalar leptoquark (LQ;)
Existing Limits:

LQ5: m > 99 GeV/c? (LEP / CDF Run I)

RPV stop: m >122 GeV/c? (CDF Run |)



Signature to look for:
e or u:
from leptonically decaying tau
7, . hadronically decaying tau
2 Jets: from b-quarks

Improvements in Run lI:
ncreased cross-section (~35%)
ncreased muon coverage (CMX) ‘(!

Dedicated tau triggers 3 |
More data. N T\
Better particle 1D

Improved analysis technique




Dataset: L=322 pb-1
Lepton+Track Triggers

8 GeV lepton electrons & muonsin| 7| <1
5 GeV/c Isolated Track

Signal: m(stop) = 100 - 180 GeV/c?

Acceptance
PYTHIA (CTEQS5L PDF) + CDF detector simulation

NLO cross-section
calculated with PROSPINO v2 (CTEQG6M)
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Z( [1,) +=2)ets (dominant, use MC corrected with
Data)

tt-bar, WW/WZ/ZZ (small, use MC)

~  Z( eeluu) +=2jets (dominant; use MC corrected with
Data)

QCD (= 4jets) (use Data)

W(Il/ 1t |)+=3jets (small, but hard to estimate;
use Data)

Jet, e, &£ misidentified as t,
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Central e or u: p;(1)>10 GeV/c 3 %jﬂ;ﬁﬂf‘*”’“-
Hadronic tau : p;(7)>15 GeV/c 3 25 B ocp B
s L Wz ]
ID cuts :é'_,' 20:_ [~ —
Background removal: I [ e
DY, cosmics rays, conversions £ B
S;=p() + p;(n) + MET > 110 GeV 10- E
strong suppression of QCD and Z - 11} ~©
cut value is optimized - E
Sort remaining events by N, & m(I,MET) 200 & Gevic |

( the blind box )
m-(I, MET) < 35 GeV/c?
separates signal and 1
[W, top and di-boson backgrounds
N;22 (E+>20 GeV is optimized)
separates signal and most of
backgrounds (including Z - 171)

Signal dominates in Region A, B
. 22»‘ A, B
)
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Use S, >80
(better statistics for validation)

T B, Is mostly W+jets

A, Is dominated by Z®it
clear tau signal




