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DARK MATTER
Thereisalwaysmore thanwhatappearsé



The needfor Dark Matter

·From1930 to now, evidencesfrom many
astronomicalobservationsfor the existenceof long-
lived, hardlydetectablemassive particles

·Also requiredin cosmologyfor Big Bang 
Nucleosynthesisand structure formation

· RecentDAMA and CoGeNT resultsseemsto show 
DM interactionwith SM are not only gravitational, so 
it couldbe producedat colliders

·For a largeset of theoreticalmodels, DM producedin 
associationwith top quark pairs
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Tõ quarksasòconnectorparticlesó

·Long lifetimecouldbeexplainedby chargeunder 
a new, unbrokensymmetry

·Interactionwith SM throughòconnector
particlesó carryingbothSM and òdarkó charges

·For example:

ƁSupersymmetry(R-parity, squarks)

ƁExtra dimensions(KK-parity, KK quarks)

·Our searchis focusedon a recentmodelin which
the connectorparticlesare exotic fourth
generation Tõ quarks
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The  Tõ Ÿ t + X  hypothesis

· Fromperturbativity,  mTõ < å 600 GeV/c2

· Carryingdark charge, ourTõ quarkscannotdecayonly in SM 
particles(òtraditionaló searchesTõ ŸWq)

· In this model, the Tõ quark is expectedto decayinto a top quark 
and the lightestparticlecarryingdark charge(DM)
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·Signal: top pair + 

largeMET

·Finalsignature

dependingon W 

decaymodes



·Theoretical: Alwallet al., 

hep-ph1002-3366

·Hadronicchannelis

expectedto givehigher

sensitivity
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ExpectedresultsforTõTõ Ÿ ttXX



Recentexclusions(TõTõ Ÿ ttXX )

Semileptonic

·With 4.8 fb-1, CDF set a 95% exclusionup 
to mTõ = 360 GeV(arxiv:1103.2482)

·Hadronicchannelwasstill unexploredé
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CDF II Detector

·MET resolutionå 80% /ã×
towers

E
i

T

·Trackingvolume: ʂ<å 1.2

·JES uncertaintyå 3%
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