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Introduction 

ü Standard Model (SM) of particle physics has been extremely successful. 
ü But it is not perceived as the complete picture. 
ü Many unanswered questions exists: 
 Why are there only 3 generations? 
 What is the origin of mass? 
 Hierarchy problem 
 Why do we need such fine tuning? 
 How to fit Gravity into the theory? 
 What is the source of dark matter? 
ü There are many theories: 
 Supersymmetry  
                  Fourth generations 
                  Large extra dimensions 
  
 



The Tevatron 

Main Injector 
(new) 

Tevatron 

DØ CDF 

Chicago 
® 

p̀ source 

Booster 

ü Proton-anti proton collision at center of mass energy 1.96 TeV 
üLƴǎǘŀƴǘŜƴŜƻǳǎ ƭǳƳƛƴƻǎƛǘȅ ǊŜŀŎƘƛƴƎ плл ϊмл30 cm-2  s-1 

ü Delivered luminosity close to 10 fb-1 

ü Results presented in this talk uses upto 6.3 fb-1 of luminosity. 



CDF and DØ Detectors 

ü2 Tesla solenoid magnetic field for central 
tracking system with silicon and fiber tracker 
üExcellent coverage for Muon detector in 1.8 
Tesla toroid magnet 
üSilicon Layer 0 installed in 2006 
üUranium/Steel-LAr calorimeter with 
excellent electron, and jets  energy resolution 

üCentral tracking with silicon vertex 
detector and drift chamber 
üExcellent Mass resolution 
üExcellent particle ID with dE/ dX and TOF 
detector 
üGood coverage for muon 
üLead/steel + scintillator calorimeter 



The LHC Experiments 

ü Already 50 pb-1 luminosity is delivered for  sqrt (s)=7 TeV 
ü Plan is to have up to 5 fb-1 by the end of 2011 running 
      Even having collision energy increased to 8 TeV 



ATLAS and CMS detectors 

ü L ~ 46 m, 7000 tons ~108 electronic channels 
ü Tracker in 2T magnetic field covering upto | |́ <2.5 
/̀pT ~ 0.04% pT (GeV)  Ä 1.5% 
ü EM calorimeter energy res  s/E ~ 10%/ÕE Ä 0.7% 
ü HAD calorimeter energy res s/E ~ 50%/ÕE Ä 3% 
 

ü Total weight 1400 tons, diameter  
15.0m, length 28.7m 

ü Tracking  in 3.8 T magnetic field. 
     Pixel, and microstrip silicon        
tracker with 75M readout channels  
ü PbWO4 crystal EM calorimeter,  

Brass-plastic scintillator Had. Cal 



GMSB SUSY 

ü Gravitino is the lightest supersymmetric particle 
ü Signature  + MET 
     2  with ET >25 GeV, MET > 50 GeV 

ü Observed 4 events, expect 6.9±1.0 events 
ü Exclude ɽ below 124 GeV, M 0̝ > 170 GeV 



Sbottom Search 

Signature: 2 b-jets + MET 

For neutralino mass <70 GeV exclude  sbottom with mass below 250 GeV 

Look for 2 or 3 jets with ET > 20 GeV 
MET > 40 GeV, cut on HT  
Veto on lepton 



Sbottom Search 

For neutralino mass <70 GeV exclude  sbottom with mass below 240 GeV 



Third Generation LQ 

Same search for bb + MET 
can be reinterpreted to put 
limit on LQ3 -> b˄  

MLQ3 > 247 GEV at 95% CL 



Stop Search at Tevatron 

t1 -> b̝ ±
  -> b ̝ 0l  ˄   Assume: ̝0 is the LSP 

Mass of stop < top 
Mass chargino < mass  
stop -bottom 

 



Scalar top at Tevatron 
D0 searched for stop decaying into b e()˃ ˄  
If sneutrino is not the LSP it can decay into 
neutrino, and lightest neutralino (LSP) 

 



R-parity violating SUSY Searches 
(sneutrino) 

When R-parity is violated SUSY particles can be singly 
produced . Also LSP is no longer stable and could decay 
into Standard model particles 

Can look into ˃-e invariant mass distribution for bump 


