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HWW* +had

and 

HWW* ee

Björn Penning
University of Freiburg



Björn Penning               XLIIId Rencontres de Moriond, March 01-08 2008

2

Physics Department
University of Freiburg

2

ggH 

WH/ZH

Introduction HWWll

• Main production via Gluon Fusion and
    Associated Production, dominant decay:

– mH<135 GeV: 

– mH>135 GeV: WWll decay

• Search strategy:
– two high pT leptons, opposite charge

– high missing transverse energy ()

• Main background sources for HWWll:
– WW production (high Higgs masses)
– W+jet/             (low Higgs masses)

• HWWll highest sensitivity for mH=160GeV

• Major channels:  , e, ee, exploiting 

• Presented here: HWWee/

bb
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 Identification at DØ

• Tau = narrow isolated jet with low track and 0 multiplicity

• Taus decay inside detector:
– BR(e/+ ) ~17%   
– BR(hadrons+) ~65%

• Final states with  initially 
     neglected in sensitivity studies

• DØ uses one Neural Network per tau type to discriminate taus from jets

• Electrons picked up not selected by default EM-ID → recover efficiency

Tau Monte Carlo
BGND (from data)

Tau Monte Carlo
BGND (from data)
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Searching for the Higgs

• Remove dominant backgrounds (Z/*ee dominates) by applying        
one-dimensional selection requirements ('Cuts')

• Using multivariate techniques to maximize separation power between 
signal and background (WWll and W+jet/ most difficult to separate)

–  h analysis:  2 separate Likelihoods/ type  (5 & 6 input variables)
– ee analysis:  Neural Network                   (8 input variables) 
                                                                

•
ee h

DØ Preliminary
Run IIb, 630 pb-1

DØ Preliminary
Run IIa, 1100 pb-1
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Limit Setting

• No excess in data seen above the background expectation

• Set limits on the  x BR(HWWeeh)

• +h channel less sensitive than ee channel

HWW h HWWee

DØ Preliminary
Run IIa, 1100 pb-1

DØ Preliminary
Run IIb, 630 pb-1
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Results & Conclusion

• DØ analysis has similar sensitivity as CDF

• Results combined with  /e channel

• Adding more data and improvements in analysis techniques will 
further increase the sensitivity, updated results soon available 
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Higgs Production at the Tevatron

g gH ≈2−0.1 pb
qqWH ≈0.25−0.02 pb

• Cross Section Higgs production  (100<m
H
<200 GeV):

–
–
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Limits x SM

Limits x SM for HWWee
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Data/MC Expectations

HWW h

HWWee


