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OutlineOutline

Å Introduction

üTevatron performance

ÅNeutral Higgs Searches

üMinimal SUSY SM (MSSM)

üNext-to-MSSM

üFermiophobic Higgs

ÅCharged Higgs Searches

ÅProspects & Conclusions

[ Thanks to all my Tevatron colleagues ]
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Tevatron PerformanceTevatron Performance

Å Performance matching design

integrated luminosity of > 7 fb-1

by 2009

this talk

2fb-1

Tevatron continues to perform well

Å Over 6.5 fb -1 delivered to 

each experiment

Å Peak luminosities of >3.5x1032

6.5

5.7
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Neutral SUSY HiggsNeutral SUSY Higgs

Å Introduction

Å Minimal Supersymmetric Standard Model 

(MSSM)

ü Introduction

üNeutral Higgs bosons ( ) searches

Ÿ 

b Ÿ bbb

b Ÿ b

ü Next-to-MSSM search

Å Fermiophobic Higgs

Å Charged Higgs

Å Prospects & Conclusions
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Supersymmetric Higgs SectorSupersymmetric Higgs Sector
Å Minimal Supersymmetric Standard 

Model (MSSM)

ü 2 Higgs doublets

ü 5 Physical Higgs bosons

Á3 Neutral: (A, h and H) Ÿ

Á2 Charged: H

Å Need 2 parameters to calculate all 

Higgs masses and couplings at tree 

level

ü mA

ü tan( ) = ratio of vacuum expectation 

values of two Higgs fields

Å Coupling of neutral Higgs to b -quarks 

enhanced by tan( )

ü Production enhanced by tan²( )

A

hH
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MSSM Higgs boson productionMSSM Higgs boson production

Å Neutral MSSM Higgs decays

übb ~ 90%

ÁLarge background

ü ~ 10%

ÁMore distinct signature

Å 3 channels best suited to 

benefit from enhanced b -

quark coupling

ü

ü b bbb

ü b b

ÅGood b-jet and ƭ

identification vital

Ÿ

Similar overall sensitivities Combine

b Ÿ 3b/ b

bb Ÿ 4b/ bb
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Å Signal: Three possible search channels

ü had e had e channels

ü Isolated lepton separated from e had with opposite sign

Å Main bkgs.: Ÿ (irreducible), QCD multi -jet , W+jets

Å DØ ): 2.2 fb -1 Summer 2008

ü Combined with published 1 fb -1 channels

ü had identified using NNs

ü Remove W+jets: Transverse momentum < 40 GeV

Å CDF e, e+ channels): 1.8 fb -1 Summer 2007

ü had identified using variable size cone

ü Remove QCD multi-jet: | pT |+ | pT
l| + |missing E T|> 55 GeV 

ü Remove W+jets: Cut on relative directions of decay and missing ET
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Neutral MSSM HiggsNeutral MSSM Higgs ll had/lhad/l
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Å mvis used to derive cross section limits

8

Neutral MSSM HiggsNeutral MSSM Higgs ll hadhad

e e

Tim Scanlon DIS09



9

Å Set limits 

ü x BR( ) @ 95% confidence level (CL)

ü 90 < mA < 250 GeV

Å MSSM scenarios

ü No-mixing & mh
max benchmark scenarios

ü tan( > 40 - 60 excluded for mA < 180 GeV

Neutral MSSM HiggsNeutral MSSM Higgs ll hadhad
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Neutral MSSM Higgs Neutral MSSM Higgs bb + b[b]bb + b[b]

Å Signal

ü At least 3 b -tagged jets

ü Peak in dijet mass spectrum

Å Background

ü Heavy flavour QCD

ü Predicted from data/MC

Å D0: 2.6 fb -1 Summer 2008

ü Neural network b -tagger

ü Separate 3, 4 and 5-jet channels

ü Keep multiple jet pairings

ü Train kinematic likelihood

Á Cut on likelihood

ü Use dijet invariant mass to set limits

Å CDF: 2 fb-1 Winter 2008

ü Secondary vertex b-tagger
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Å Final limits corrected for:

üWidth: Not negligible at high tan Ɲ

ü MSSM NLO Corrections: Strongest 

limits for Higgs mass term, < 0

Neutral MSSM Higgs Neutral MSSM Higgs bb + b[b]bb + b[b]
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Neutral MSSM HiggsNeutral MSSM Higgs ll hadhad + b+ b

Å Lower branching ratio/cross section

ü Cleaner final state

ü Similar sensitivity

ü Updated summer 2008

Å Signal: , had b-jet

Å Main bkgs.: jets QCD multi-jets, tt

Å Selection

ü Isolated separated from opposite 
sign had

ü had identification : NN

ü 1 NN b-tagged jet

ü NN(tt ) vs likelihood(QCD) used to set 

limits
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Neutral MSSM HiggsNeutral MSSM Higgs bb ll hadhad

Å Limits in MSSM parameter space

ü No-mixing & mh
max benchmark scenarios
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