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The D0 detectorThe D0 detector
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Higgs Production and XsectionHiggs Production and Xsection
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Higgs Boson DecaysHiggs Boson Decays
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W Boson DecaysW Boson Decays

→ → Higgs part of my PhD is dedicated Higgs part of my PhD is dedicated 
to to μμμμ channel . channel .
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Signal TopologySignal Topology
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Strategy of SearchStrategy of Search

1. Preselection1. Preselection

2. Trigger Correction (for mumu channel)2. Trigger Correction (for mumu channel)

3. Reweighting to correct the MC simulation3. Reweighting to correct the MC simulation

4. Signal discrimination : BDTs for rejecting backgrounds.4. Signal discrimination : BDTs for rejecting backgrounds.

5. Derive final results5. Derive final results
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Preselection PlotsPreselection Plots
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ReweightingsReweightings

One of my first task for the One of my first task for the μμμμ analysis ! analysis !

→ → During the analysis steps, we need to correct our MC simulations in order to match During the analysis steps, we need to correct our MC simulations in order to match 
the data distributions.the data distributions.



11

Trigger CorrectionTrigger Correction

1. « Single Muon » trigger (SMOR) efficiency is measured in data and is included 1. « Single Muon » trigger (SMOR) efficiency is measured in data and is included 
in MC (efficiency = 80%).in MC (efficiency = 80%).

2. I derived from data the difference of shape and normalization between INCL 2. I derived from data the difference of shape and normalization between INCL 
trigger and SMOR trigger (correction = 15%).trigger and SMOR trigger (correction = 15%).
Variables : Variables : ηη

detdet
, , φφ, njets and p, njets and p

TT
 distributions. distributions.

3. I finally correct for the residual pT dependence due to the trigger turn-on.3. I finally correct for the residual pT dependence due to the trigger turn-on.
Derived by comparing the SMOR data to SMOR MC.Derived by comparing the SMOR data to SMOR MC.

4. Overall inclusive trigger efficiency = 92 %.4. Overall inclusive trigger efficiency = 92 %.
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Trigger CorrectionTrigger Correction
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BDTs : 1. Reject DY background BDTs : 1. Reject DY background 
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BDTs : 1. Reject DY background BDTs : 1. Reject DY background 
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BDTs : 2. Split BDTs : 2. Split 
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BDTs : 3.  BDTs : 3.   Reject other backgroundsReject other backgrounds
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SystematicsSystematics

matrix
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WW Xsection measurementsWW Xsection measurements



19

WW Xsection measurementsWW Xsection measurements
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H->WW Combination LimitsH->WW Combination Limits
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D0 Combination LimitsD0 Combination Limits

D0 excludes at 95 % C.L. 157<m
H
<178 GeV (expected exclusion is 155<m

H
<175 

GeV).

→ For m
H
=125 GeV, D0 excludes 2.86 x σSM (expected sensitivity is 1.68).

Slight excess in 120<m
H
<145 GeV (compatible with a 125 SM Higgs).

Accepted by PRD, hep-ex/1303.0823Accepted by PRD, hep-ex/1303.0823
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TeVatron Combination LimitsTeVatron Combination Limits

TeVatron excludes at 95 % C.L. 149<mTeVatron excludes at 95 % C.L. 149<m
HH
<182 GeV (expected exclusion is 140<m<182 GeV (expected exclusion is 140<m

HH
<184 GeV).<184 GeV).

- Best fit overall signal strength : R = 1.4 +- 0.6 for mR = 1.4 +- 0.6 for m
HH
=125 GeV=125 GeV.

- Best fit H->WW signal strength : R = 0.9 +- 0.8 for mR = 0.9 +- 0.8 for m
HH
=125 GeV=125 GeV.

Submitted to PRD, hep-ex/1303.6346Submitted to PRD, hep-ex/1303.6346
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SummarySummary
With the H-> WW channel, we contribute to the final answer that the TeVatron gives With the H-> WW channel, we contribute to the final answer that the TeVatron gives 
for the search of a SM Higgs boson.for the search of a SM Higgs boson.

With only the H->WW channel, we are able to exclude at 95 % C.L. The region 159<mH<176 GeV.

About the Higgs boson at 125 GeV found by ATLAS and CMS :
- H->WW channel has a non-negligible sensitivity for mH=125 GeV and we have a slight excess.

- The combined D0 result shows a slight excess (< 2 s.d.) compatible with a 125 GeV Higgs boson.

- Combined TeVatron results shows 3.0 s.d. Excess for m
H
=125 GeV.

I finished to work on the Higgs since the end of 2012.I finished to work on the Higgs since the end of 2012.

Started to work on the Top Quark Asymmetry in the dilepton channel with Slava Sharyy and Started to work on the Top Quark Asymmetry in the dilepton channel with Slava Sharyy and 
Boris Tuchming.Boris Tuchming.

Higgs Search
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