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m We search for new physics in
variety of channels

m But can it be hidden in the sample
of top quarks?
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Top Quarks

CDF Results (*Preliminary)
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m We study top quark properties
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Stop 1n Top Data?

For top: /
m(W) = m(lv) = m(qq)

m(t) = m(blv) = m(bqgq)
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We hypothesize that discrepancies in top mass

measurements in different channels could be due
to presence of light stop pair production with the
subsequent decay chain:

f1 — by — by "WE®

Event signature is identical to the signatures of
top quarks!

Stop is a scalar quark, cross section ~ 10 times
smaller

How do stop events behave under the top event
reconstruction?

Lepton+]Jets channel: neutralino on hadronic side
breaks the invariant mass constraints

Dilepton channel: neutralinos are invisible, effect
1s minimal
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Effect of Stop Presence in Lepton + Jets
And Dilepton Channels
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Would Presence of Stop Have an Effect on Top
Mass Measurement?

Pseudo Top Mass Measurements
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Theoretical Assumptions

m Assumptions: 9 is the LSP, and g, E U are heavy
m£1 < m, \ WMAP data

m}z;. < my — mb Electroweak Baryogenesis
1 1

C. Balazs, M.Carena, C. Wagner,
. PRD 70 (2004) 015007
m Dominant decay mode (BR~ 100%):

If m(x, *) -m(x,%) < m(W)
m We search in Dilepton Channel Dilepton branching ratio can be enhanced

: due to other SUSY particles off-shell:
m Event signature:

2 leptons X1
>=2 jets +/ J J i<

+ Missing E »\ ¢ \ X3 2 \ X1
\
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Stop Mass Reconstruction
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Stop Mass Reconstruction
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Top Killer

m Main background stop are top events

A o(leps) * A ¢(jets) Vs. H_-tt

A o(leps) * A ofjets) Vs. HT-stopab

Keep this

Hr =Y Pr < 215 GeV+ 325 GeV x S0tpics

Kills about 50 % of top with
~ 15% loss of stop events
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Can we see stop?

IIII|IIII||I|I|I|II|IIII|IIII|IIII|I

E 7L Reconstructed t Mass
e r _
2 6 orT
:;, - it
M
- tt
A
- I Other SM
3
B M()=135, M(5)=105.8, M(;")=43.9 (GeV)
2—
1
— M
0 100 150 200 o 250 300 350
eco
M.t. GeV

PHENO 2008, Apr-29-2008 Andrew Ivanov, UC Davis



Event Yields in Signal Region

At least one of the
jets has a b-tag

No jets
have a b-tag

PHENO 2008, Apr-29-2008

Events per 1900 pb~ ! with Njet> 2

Source ee L eu ¢l
Stop(155,105,60) | 0.71 = 0.14 0.89 £ 0.17 2.04 £0.39 3.65 £ 0.70
Top 843 £1.29 7.81+ 120 20.26 £ 2.85 36.50 £ 5.27
Z+HF 1.02 £022 0704+ 0.15 0.27+£0.05 2.00 £ 0.43
Z+LF 0.63 £0.07 037+ 007 0.24+0.02 1.24+0.12
Diboson 0.14 £0.02 0.10£0.01 0.204£0.03 0.44 £ 0.06
Fakes 039 £012 048 +£0.14 148 4+0.44 2.35+0.70
SM Total 10.62 £ 1.49 946 + 1.27 22.46 £+ 2.88 42.53 £ 5.56

Data | 10 11 24 45 |
Events per 2000 pb ! with Njet> 2

Source ee LLLL EL 24
Stop(155,105,60) | 0.29 £ 0.06 0.34 £0.06 0.83 £0.16 1.46 + 0.28
Top 438 £ 064 445 +0.66 9.85 4136 18.68 £ 2.46
Z+HF 0.26 £ 005 0.20+£0.04 007£0.01 0.54=%0.10
Z+LF 933 £ 257 677 £210 3.13£0.25 19.23 +£4.91
Diboson 140 £ 025 105021 246 +045 491 +£0.91
Fakes 166 £ 049 198 £0.59 502151 866+ 260
SM Total 17.02 £ 3.01 14.46 + 2.59 20.54 + 3.28 52.02 + 8.04

Data ] 20 6 20 46

]
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Reconstructed Stop Mass in Data

Reconstructed Stop Mass, B-Tagged Channel
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Cross Section { pb )
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Observed Limits

Observed 95% CL upper limit

BR(E->b+7+W")=1
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Summary

m We performed a stop search in 1.9 fb-! of CDF
Run Il data

m No evidence for stop signal is observed
m We set limits on stop pair production
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