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Outline

ÅThe Tevatroncollider
ÅThe CDF and D0 detectors
ÅLow Mass Higgs searches at 
Tevatron: State of the Art
ÅStrategies for improvements
ÅLatest results and prospects 
for the near future



Pierluigi Totaro Moriond EW,  La Thuile 14/03/11 3

The TeVatron

1 Km radius superconducting sincrotron
Proton-antiproton collisions at 1.96 TeV

-peak luminosity 4 X 1032 cm-2s-1;
-Delivering  ~60 pb-1/week
-Over 10 fb-1 delivered per experiment
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CDF and D0 detectors
General purpose detectors, axial and forward-backward symmetric

CDF D0
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SM Higgs production and decay

1.8 ς0.2 pb 0.1 ς0.02 pb 0.5 ς0.03 pb

Principal decay modes:
Hbb for MH<135 GeV/c2

H WW* for MH>135 GeV/c2

Primary production modes:



Low Mass Higgs searches: State of the Art
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ÅCombined CDF and D0 searches
ÅBayesian and modified frequentistmethods for the limit calculation
ÅSM Higgs excluded between 100 and 109 GeV/c2 at 95% C.L.
Å95% C.L. Limit: 1.45 (1.58) X SM Expected (observed) @ 115 GeV/c2



Analyses included in the Summer 2010 
Tevatronlimit combination

Covered up to 6 fb-1 of data
Many efforts ongoing to extend data luminosity and  

improve overall sensitivity
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Low Mass Higgs searches: State of the Art

CDF D0

Lum Exp. Limit(115 GeV/c2) Lum Exp. Limit(115GeV/c2)

WHlvbb  5.7 3.5 5.3 4.8

ZHvvbb 5.7 4.0 5.2-6.4 4.2

ZHllbb 5.7 5.5 4.2-6.2 5.7

VH/VBFbb jet jet 4.0 17.8

VBF/VH/ggHtt+jets 2.3 24.5 4.9 15.9

Hgg 4.2 20.8 4.2 18.5

ttHttbb 2.1 45.3
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Main channels: associated production

3 dominant final states with comparable sensitivities

WHnlbb ZHnvbb ZHllbb



Tevatronwill run up to September 2011: 
- about 12 fb-1 of data delivered per experiment
- about 10 fb-1 of data  available for the analyses
-Tevatroncould exclude the Higgs in the entire mass 
range and have a chance for 3 sigma evidence: 

Doubling the statistics is not enough: these results are 
achievable only with search improvements
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TeVatronProspects


