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We know the SM is not enough
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How to search for new physics

Either test a particular theory

– Either discover or exclude new physics predicted by a current theory

(don’t over-optimize event selection)

– Or exclude an a priori part of the parameter space of a theory (over-optimize

event selection)

Or search for a signature predicted by many theories or no current theory

Be model-independent and prepare for the unexpected
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Current CDF Searches

Searches that test a particular theory

– SUSY (mSUGRA, GMSB, R-parity violation)

– Large extra dimensions

– Heavy GUT bosons

Or search for a signature predicted by many theories or no theory

High-mass events

Exotic combinations of objects ( +jet+MET, …)



The The Tevatron Tevatron and CDFand CDF



SupersymmetrySupersymmetry



Chargino Chargino ––  Neutralino Neutralino to to TrileptonsTrileptons

•

Decays through W/Z favorable

for heavy sleptons, but BR to

leptons low

Decays through sleptons

guarantee final leptons, but also

preference to
~



Chargino-NeutralinoChargino-Neutralino
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Phys. Rev. Lett. 101, 251801 (2008)



Squark-Gluino Squark-Gluino production and decayproduction and decay

gq MM ~~ < gq MM ~~ > gq MM ~~



Gluino-SquarkGluino-Squark
L = 

arXiv:0811.2512 [hep-ex]







Channel Mass cut

(GeV/c2)

SM

Expected

Observed

eμ 500 0.1 ± 0.1 0

e 310 1.4 ± 0.3 2

μ 280 1.0 ± 0.3 2



Phys. Rev. Lett 101, 181602 (2008)
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arXiv:0811.0053v1 [hep-ex]

Phys. Rev. Lett. 102, 031801 (2009)
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SummarySummary

Standard

New



Back-upBack-up
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Long-lived Long-lived neutralinosneutralinos
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Under the assumptions:

Search for
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Long-lived top as CHAMPLong-lived top as CHAMP
L = 



R-parity violationR-parity violation
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R parity violation with R parity violation with multileptonsmultileptons
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RPV stop to RPV stop to tau tau + b+ b

L =

ℓ



Stop-sbottomStop-sbottom
L = 



Supersymmetry Supersymmetry breaking and spectrumbreaking and spectrum



How to get SUSY MC signalHow to get SUSY MC signal



Particles we (think we) look forParticles we (think we) look for
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Cartoons by Roz Chast 



Soft leptons and isolated tracksSoft leptons and isolated tracks

Chargino mass

113 GeV/c2



Chargino-NeutralinoChargino-Neutralino

L = 



Large m: M(gluino) = 335 GeV/c2, M(sbottom) =

260 GeV/c2, M(neutralino) = 60 GeV/c2

B: Small m: M(gluino) = 335 GeV/c2,
M(sbottom) = 315 GeV/c2, M(neutralino) = 60
GeV/c2


