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IntroductionIntroduction

The The FermilabFermilab TevatronTevatron and Dand D

Signatures at the Signatures at the TevatronTevatron

The The diEMdiEM and and dielectrondielectron searchessearches

The The dimuondimuon searchessearches

Summary and conclusionsSummary and conclusions

OverviewOverview
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The Standard Model does a wonderful jobThe Standard Model does a wonderful job

Extensively tested and probedExtensively tested and probed

W and Z bosons predicted and found at the W and Z bosons predicted and found at the 
correct masses!correct masses!

Top quark predicted and found!Top quark predicted and found!

Still wrought with problems/questionsStill wrought with problems/questions

Fine tuningFine tuning

Hierarchy problemHierarchy problem
Very large difference between the couplings of SM Very large difference between the couplings of SM 
and gravityand gravity

Running coupling constantsRunning coupling constants

I ntroductionI ntroduction
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One possible solution/extension:  One possible solution/extension:  
Add to the gauge sector of the SMAdd to the gauge sector of the SM
Often these give rise to new neutral gauge bosons (ZOften these give rise to new neutral gauge bosons (Z ) which ) which 
may have submay have sub--TeV massesTeV masses
Grand Unified Theories (GUT)Grand Unified Theories (GUT)

SU(5), SO(10), ESU(5), SO(10), E66

Another Another possiblitypossiblity:  Extra Dimensions::  Extra Dimensions:
TeVTeV--11 Extra Dimensions (TeVExtra Dimensions (TeV--11 ED)ED)

Matter resides on a Matter resides on a pp--branebrane (p>3)(p>3)
ChiralChiral fermions are confined to 3D part of the fermions are confined to 3D part of the pp--branebrane
SM gauge bosons can propagate in the extra spaceSM gauge bosons can propagate in the extra space
Get Get KaluzaKaluza--Klein (KK) states of the SM gauge bosonsKlein (KK) states of the SM gauge bosons

I ntroductionI ntroduction
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More Extra Dimensions:More Extra Dimensions:
Large Extra Dimensions (LED):Large Extra Dimensions (LED):

Graviton is only particle that propagates in Graviton is only particle that propagates in 
extra dimensionsextra dimensions
The other SM fields are localized to 3The other SM fields are localized to 3--branebrane
GravityGravity s s apparentapparent weakness is due to the weakness is due to the 

extra space gravity can travel inextra space gravity can travel in
Get many KK graviton statesGet many KK graviton states

KK states have very small mass splitting       KK states have very small mass splitting       
(1 (1 keVkeV -- 0.1 0.1 GeVGeV))

I ntroductionI ntroduction
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More Extra Dimensions:More Extra Dimensions:

RandallRandall--SundrumSundrum (RS ED)(RS ED)

One extra dimensionOne extra dimension

Warped metric damps gravities Warped metric damps gravities 
effects on the SM effects on the SM branebrane

Coupling determined byCoupling determined by

Again KK modes of the Again KK modes of the 
graviton yield interesting graviton yield interesting 
behaviorbehavior

Repeating resonancesRepeating resonances

G

Planck brane x5

SM brane

Davoudiasl, Hewett, Rizzo 
PRD 63, 075004 (2001)

Drell-Yan at the LHC

PlMk /

I ntroductionI ntroduction
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FermilabFermilab s s TevatronTevatron AcceleratorAccelerator

Run II: Proton antiproton collisionsRun II: Proton antiproton collisions
started in 2001 at started in 2001 at s = 1.96 TeVs = 1.96 TeV

The The TevatronTevatron and Dand D
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