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Higgs Production and Decay 
Modes at the Tevatron 

Mainly low mass 

HZ: H(bb) Z(ττ) 

ZH: Z(qq) H(ττ) 

WH: W(qq’) H(ττ) 

VBF: qq’ → qq’H(ττ) 

GGF: gg → H(ττ) + 2 jets 

Mainly high mass 

ZHWW: Z(qq) H(WW) 

WHWW: WH(WW) 

VBFWW: qq’ → qq’H(WW) 

GGFWW: gg → H(WW)+2jet 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Covering Full Mass Range: 
Sensitive to 9 Signals 

VBF 
VH 

ggf 



τ 
a muon or electron with the opposite sign as the τ 

2 or more jets 

a τ that has decayed hadronically 

QCD  
background + 

OR 

OR 

Z→ee 

Z→ττ 

jets 

W→eν 

Z + Jets 
W+Jets 

jets 

tt→lljj 
_ 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(or a direct l from W) 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188 Data Events 
198 Bkg Events 
0.46 Signal Events 

 @mh= 110 

414 Data Events 
405 Bkg Events 
1.11 Signal Events   
@mh= 110  Tau transverse 

momentum 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Three Mass Regions with Different Dominant Signals: 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High Mass Combined BDT 

=30 BDTs 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Result of training High Mass VBFWW 
signal against Zjets background 

Signals are pushed to + side 
Zjets is pushed to – side 
But other backgrounds are also at +1 

cBDT
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BDT outputs are used as input to a Combined BDT 

Better Signal‐Background discrimination! 

mutau high mass 

Trained VBFww vs Zjets 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Towards further sensitivity: 
→40% more data to be added in this channel 
→New discriminating variables and 
improved multivariate analysis 

μτjj +eτjj 

mH  Expected Limit  Observed Limit 

115  12.8  32.8 

135  12.9  13.0 

165  12.3  12.4 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• Question raised by EB about observed 

LLR signal like data ~at 115 2 std

• Can be explained from Run2b mutau 

dominated  Obs LLR 1 std out and 0.5 

std in etau probably enhanced this 

effect 
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~0.5 Sigma @ 115 

~1.0 Sigma 
@115 

~0.5 Sigma 
@115 

etau+mutau combination is 
dominated by mutau runIIb,  

A look at the 115 fluctuation in obs LLR 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QCD is estimated using MJ enriched data samples BACKGROUNDS 

Normalized using the ratio of OS/SS events in the MJ enriched sample 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τ lepton identification at DØ
τ lepton properties & reconstruction

The τ lepton and its reconstruction
Physical properties : mτ = 1.78 GeV, cτlife = 87 µm

.

.

. ..
. .We will focus on hadronic decay of τ : τhad

Reconstruction and DØ τ type definition for hadronic decay :
DØ type 1 ≡ 1 trk, HAD deposit ∼ τ± → π±ντ

DØ type 2 ≡ 1 trk, EM and HAD deposit ∼ τ± → ρ±(→ π0π±)ντ

DØ type 3 ≡ at least 2 trks, HAD deposit ∼ τ± → a±
1 (→ π±π∓π±)ντ

Romain Madar (CEA/Irfu/SPP) APS Meeting - 02/15/2010 4 / 16
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•  METsig>1.0 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Systematic uncertainties 

µτjj  eτjj 


