Measurement of the Wbb Production Cross Section

and Search for the Higgs in WH Associated
Production at DO

e Standard Model Higgs

e D-tagging and event selection
e | imitson Wbb production

e Limitson WH production

e Summary
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Standard Model Higgs

e Production cross sections are small :
0.1 - 1 pb depending on m,, o{pp—> H + %) Ipb]

e = 2 TeV

HiggsProduction Cross section

dominated by QCD
background

e searches can be performed in

to handle backgrounds

final states 12 140 180 180 200
can be explored at higher masses M, (GeV/c)

Dominant decay modes
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New EW constraint

Constraint on m,in the Standard Model
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Direct searches at LEP2:
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Old Top mass combination

-+0.21

logMy = 1.987.%

My = 9675 GeV
or < 219GeV (95% CL)

New Top mass combination using
new D@ run | measurement

log My = E.D?fgfg?
or < 251 GeV (95% CL)

(Procedure as in hep-ex/03120231)




b-jet tagging
e Essential for H->bb searches D@ in Run Il is able to b-tag

upto|n| <25

b-tagging efficiency vs light
guark mis-tag rate
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e Can make use of the track impact parameter
(IP) measurements or secondary vertex 02

(SV X) reconstruction D@ Runll Preliminary
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D@: W(->ev)bb production (1)

e Motivation:

2 Background to WH production DG Run Il Preliminary L=174pb™
e Event selection W +> 2 jets events

e Central isolated ¢ Data

e Missing E; L] Wijets

e >=two jets & aco

[] SM bkgd

e 2587 eventsin of data

D@ Run Il Preliminary L=174pb™
W +> 2 jets events

e Data

| W+jets
# QcD

| | SM bkgd
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Dijet Mass (GeV)

e Simulations with Alpgen plus Pythia
through detailed detector response

e Cross sections normalized to
MCFM NLO calculations

20 40 60
W Transverse Mass (GeV)
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D@: W(->ev)bb production (2)

. _ At least two b-tags
Require jets to be b-tagged, consistent result P ——— =
with different b-tagging algorithms € Run [l Praliminary L= 174 bk

W +> 2 b-tagged jets
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D@ Run Il Preliminary L=174pb™
W +> 2 jets events
1 b-tagged jet
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e QObserve -, expect

S e Background dominated by top events
50 300 350 400

Dijet Mass (GeV)
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D@: W(->ev)bb production (3)

e \V Transverse mass of 2 Tagged events,
keep event with 25 GeV <M (W)<125 GeV

D@ Run Il Preliminary L=174pb™
W +> 2 b-tagged jets

D@ Run Il Preliminary L=174pb™
W +> 2 b-tagged jets

25 GeV<M <125 Ge
e Data r (W)

| W4jets
B QCD
Wit
& wbb

e Data
L] Wejets
E QCD
Wit

Events / 12 GeV
Events / 20 GeV

W other 0 Wbb

B other
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W Transverse Mass (GeV) Dijet Mass(GeV)
We observe , expect
Set [imits on production of at 95% CL
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D@: W(->ev)bb production (4)

7 Oz il Seine. 5 sYppressing DJ Run Il Preliminary L=174pb™

the top production by requiring W + 2 b-tagged jets,
25 GeV<M. (W)<125 Ge

* Observe ~ events, expect
e Data

... W+jets
Sample composition: Eﬁ :

e Requiring all jets to be b-tagged by all
of DO to reduce 50 100 150 200 250 300 350 400
the background Dijet Mass (GeV)

e Observe 2 evts., expect 0.3+£0.1 (Bckd) + 0.6£0.2 Whbb (Signal)

I wbb
B other

Probability(B)=0.04 ; Probability(S+B)=0.23
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DJ: W(->ev) H(->bb) production
Observe ~ events, expect

0 I 0
In mass window [85GeV-135GeV] we observe: SneEEIn)
D@ Run Il Preliminary L=174pb”
25 GeV<M_ (W)<125 Ge
[] W+jets . .
B Wbb
[

(115 GeV)

Events / 20 GeV
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e Eventsfor Wbb and WH search have been selected
inL =174pb™

 Data and smulation well understood

e Limitsare:
e o(Whb) < 20.3pb at 95% CL
- o(WH) <12.4pb at 95% CL for m ,=115Gev
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