Search for the Standard Model Higgs boson
decaying to a bottom-quark pair
with the ATLAS detector
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F1ggs->bb analysis
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HiggsPublicResults
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Object selection

/H->lIbb: 2lep. WH->lvbb: 1lep. /H->vvbb: Olep.
Reco. signal

Iepton Iepto?
MmIssing izl
high S/N high stat middle stat.&S/N

Define the 3 channels using loose leptons to maximize the acceptance !

Jet definition Lepton de!nl IO‘n

- pT > 20 GeV - pT > 7 GeV
etal < 2.5 . |etal| < 2.5(e), 2.7 (mu)
. pileup rejection - isolation
2 or 3 jets 0-2 lepton

leading jet pT > 45 GeV 4 leading lepton pT > 25 GeV



o-tagging

b-jet

Displaced tracks

)
Decay lifetime =
¥ Lxy //%econduy vertex

b-tagging: identify b-quark origin jet(b-jet)
— 88 b-quark has long life time: er ~ 470um
L., ~ 5mm(pr = 50GeV) > vertex resolution

NEW: define 3 b-tagged categories

- tight(50%)---high b-jet purity

- medium(70%)---conventional region
- loose(80%)---additional region

b-jet efficiency



flavor fraction determination

How do we estimate W/Z+jets flavor(b, c, light) fraction 7
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BDT(MVA) distribution

A TLAS
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Variable
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Z2jet2(Medium+) Tight btag
BDT inputs are optimized for
each channel.

Globally fit using b-tag dist.
and BDT output.
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Reult

105~ ATLAS s=7 TeV [Ldt=47 b
—— Observed \s=8 TeV [Ldt=20.3 b

F=N

ATLAS S=7TeV, | LAt =47 "
—e— Observed (CLs) s=8TeV, | Ldt =203 "
Expected (no Higgs)
Expected (m_ =125 GeV)
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ATLAS (7Tl o707 VS-BTeV. [La20 ! Exp. Limit: 0.8 (OLD 1.3, 60% better)
(stat syst) Obs. Limit: 1.2
(+344 *320) Exp. Significance: 2.6 0
Obs. Significance: 1.3 0
1=051=+0 39
i Lo (28135 6%%‘3)7 Run2 data will give us an answer !
best it p=o/c___ for m,=125 GeV IS http://arxiv.org/abs/1409.6212

( +0.50 +0.42 )
-0.48 -0.38



http://arxiv.org/abs/1409.6212
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BD T training

O-Lepton 1-Lepton 2-Lepton
X X

Mijet
AR(jety, jet,)
|An(ety, jety)|
A¢(V, dijet)
|An(V, dijet)|

X X X X X X X X

Ht

min[Ag¢({, jet)]

my X

Mmyeg

MV1c(et;) X

MV 1c(jet,) X

Only in 3-jet events
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ABCD method

ABCD Regions

: _ MET
Optimized Min A$(MET jet)
cut




