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OutlineOutline

Accelerator performanceAccelerator performance
TevatronTevatron detectorsdetectors
Higgs sectorHiggs sector
Classical missing Classical missing EETT
Third generation Third generation sfermionssfermions
TrileptonTrilepton--basedbased
Photon+missingPhoton+missing EETT
CHAMPsCHAMPs
High tanHigh tanββ scenarioscenario
Indirect searchesIndirect searches
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TevatronTevatron performanceperformance

Excellent performance in 2004Excellent performance in 2004
450pb450pb--11 delivered in delivered in RunIIRunII
300(DØ) to 350(CDF) pb300(DØ) to 350(CDF) pb--11 on tapeon tape
200 to 250pb200 to 250pb--11 analyzed by each experimentanalyzed by each experiment
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CDF & DØCDF & DØ

New Tracking SystemNew Tracking System

New Plug

Upgraded Upgraded MuonMuon SystemSystem

TOFTOF
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No SUSY without HiggsNo SUSY without Higgs

Dynamics for electroweak symmetry Dynamics for electroweak symmetry 
breaking still unknownbreaking still unknown
LowLow--energy SUSY provides viable SM energy SUSY provides viable SM 
extension predicting light Higgs extension predicting light Higgs 
bosonboson
SUSY Higgs sector richer than SMSUSY Higgs sector richer than SM

5 Higgs states: h,H,A5 Higgs states: h,H,A00,H,H±±

upper bound on upper bound on mmhh
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SM HiggsSM Higgs

LEP2: LEP2: mmHH>114.4GeV/>114.4GeV/cc2 2 @95%@95%C.L.C.L.
TevatronTevatron will need time & luminosity…will need time & luminosity…

even if light Higgs seems to be even if light Higgs seems to be favouredfavoured

mmHH=117GeV/=117GeV/cc22
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MSSM HiggsMSSM Higgs

MSSM reach inferred from SM Higgs:MSSM reach inferred from SM Higgs:
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effect of upper bound oneffect of upper bound on mmhh: wide exclusion: wide exclusion
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MSSM Higgs: 4bMSSM Higgs: 4b--jetsjets
Powerful signature:Powerful signature:
require at least 3 brequire at least 3 b--tags out of 3 or 4 jetstags out of 3 or 4 jets

suppressed by stop mixingsuppressed by stop mixingΦ→bb

CDF Run I & Run II ProjectionsCDF Run I & Run II Projections

→Φ Φ→gg,qq bb, bb
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Missing Missing EETT SignatureSignature

Best Best squark/gluinosquark/gluino sensitivitysensitivity
Jets from cascade decays Jets from cascade decays moderate moderate EETT jetsjets
Missing Missing EETT from multiple sources from multiple sources moderate missing moderate missing EETT

need full understanding of detector!need full understanding of detector!



Mario Paolo GiordaniMario Paolo Giordani 1010

SquarksSquarks and and gluinosgluinos

Getting into new regionGetting into new region
Mapping work in progressMapping work in progress

CDF & D0 Run I
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GluinoGluino Decay into Decay into SbottomSbottom

Large      production crossLarge      production cross--sectionsection
Possible decays:           (but   heavy)Possible decays:           (but   heavy)

(but   heavy)(but   heavy)

Striking signature: 4bStriking signature: 4b--jets+missing jets+missing EETT

1 or 2 b1 or 2 b--tags out of at least 3 jetstags out of at least 3 jets

→g qq q
→g bb
→g tt t

χ→g g

>TE 50GeV

gg
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GluinoGluino Decay into Decay into SbottomSbottom

Main backgrounds: Main backgrounds: mistagsmistags andand
expected:                (1bexpected:                (1b--tag),            (2btag),            (2b--tag)tag)
observed: 4 single and 1 double bobserved: 4 single and 1 double b--tagged tagged evtsevts

±5.65 1.34 ±0.5 0.1
tt
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LeptonLepton--based Signaturesbased Signatures

TrileptonTrilepton--based based charginochargino--neutralinoneutralino
Very clean, convincing proof of SUSYVery clean, convincing proof of SUSY
mSUGRAmSUGRA prediction at reach  prediction at reach  

signalsignal

combinedcombined
eel, eel, eeµµll, , µµ++µµ--
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LikeLike--Sign Sign DileptonsDileptons

Release third lepton requestRelease third lepton request
Increase acceptanceIncrease acceptance
LS requirement for background rejectionLS requirement for background rejection

CDF Run I

95%95%C.L. C.L. excludedexcluded

forbiddenforbidden
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DiPhoton+MissingDiPhoton+Missing EETT

GravitinoGravitino LSPLSP NLSP is    orNLSP is    or
if if neutralinoneutralino NLSP:NLSP:
SUSY signatures complemented by SUSY signatures complemented by γγγγ

0
1χ

0
1 Gχ γ→

γ γηTE >20, <1.1

(185pb-1)
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GMSB SUSYGMSB SUSY

χ χ±m c m c0 2 2
1 1( )>105GeV/ , ( )>180GeV/DØ setsDØ sets

improves LEP limits! improves LEP limits! 

CDF results with 200pbCDF results with 200pb--11 coming sooncoming soon
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CHArgedCHArged Massive ParticlesMassive Particles

Charged massive particlesCharged massive particles
predicted by many modelspredicted by many models

stable       or gauginos
due to couplings & 
kinematic constraints

stable    stable    ⇒⇒ escape detectorescape detector
massive massive ⇒⇒ slowly movingslowly moving

Use TOF dataUse TOF data
∆∆TOF TOF wrtwrt particle speed=particle speed=cc
signal: signal: ∆∆TOF>2.5nsTOF>2.5ns

Stable stop (NLSP):Stable stop (NLSP):

, q

( ) >m /c2t 108GeV
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SUSY @ high tanSUSY @ high tanββ

Standard Standard trileptontrilepton::
withwith

For tanFor tanββ>>88
ττ becomes importantbecomes important

trileptontrilepton
AA→→ττττ

New tools:New tools:
lepton+tracklepton+track triggerstriggers
progress on progress on ττ idid
see E. see E. VatagaVataga’’ss talktalk

0 0 0
2 1 1χ χ ν χ χ± + −→ →1pp

µ= e,

τ→ pRt b (  mode)
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SUSY in B DecaysSUSY in B Decays

Enticing probe for SUSY:Enticing probe for SUSY:
SM: no FCNC @ tree levelSM: no FCNC @ tree level

BRBR(B(Bss→→µµµµ)~3.4)~3.4··1010--99

SUSY corrections boosts decay:SUSY corrections boosts decay:

CKMCKM--suppressedsuppressed

Discriminating variables:Discriminating variables:
MMµµµµ , c, cττ ,, ∆ϕ∆ϕ((dimuon,vertexdimuon,vertex)) & isolation& isolation

µ µ+ −→sB

β∝ 6tan

µ µ+ −→dB
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BBs/ds/d→→µµ++µµ--

CDF 95% CDF 95% C.L. C.L. limits:limits:
BRBR(B(Bss→→µµµµ)=7.5)=7.5··1010--7 7 

BRBR(B(Bdd→→µµµµ)=1.9)=1.9··1010--77

DDØ Ø 95% 95% C.L. expected C.L. expected limit:limit:
BRBR(B(Bss→→µµµµ)=1.0)=1.0··1010--66

box notbox not
yet openyet open

world bestworld best
CMX not included

expected
background:
1.07±0.31
1.05±0.30

expected background 7.3
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ConclusionsConclusions

TevatronTevatron running at world’s highest energyrunning at world’s highest energy
Luminosity records resulting in 0.3fbLuminosity records resulting in 0.3fb--11 of of 
physics quality data accumulatedphysics quality data accumulated
RunIIRunII SUSY limits approaching and SUSY limits approaching and 
surpassing LEPIIsurpassing LEPII
Searching for SUSY in a large variety of Searching for SUSY in a large variety of 
channelschannels
Hope to see first signs or even discover SUSY Hope to see first signs or even discover SUSY 
before LHCbefore LHC
See See S.Rolli’sS.Rolli’s talk for more talk for more TevatronTevatron resultsresults
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