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Light charged Higgs boson production at the LHC
I Many extensions to the Standard Model predict the existence

of a charged Higgs boson.
I A light (mH+ < mtop) charged Higgs boson can appear in the

decays of top quarks.
I At the LHC, top quarks are main produced as tt̄ pairs.

Studies of the following channels are presented here:

I tt̄ → bb̄WH+ → τlep + qq̄ (single lepton)
I tt̄ → bb̄WH+ → τlep + l (di-lepton)

ATLAS-CONF-2011-151
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Discriminating variable cos θ∗l

cos θ∗l =
2m2

bl

m2
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− 1 ' 4 pb·pl
m2
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W

− 1.

(with pl and pb being the 4-momenta of a lepton and corresponding b-quark)
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Transverse masses
Ordinary W transverse mass:

(mW
T )2 = min{

pmiss
z , Emiss

(pmiss)2 = 0

}[(pl + pmiss)2]

Single lepton H+ events - charged Higgs transverse mass:

(mH
T )2 = max pmiss

z , Emiss

(pmiss + pl + pb)2 = m2
top


[(pl + pmiss)2]

Dilepton H+ events - generalized charged Higgs transverse mass:

(mHT2)2 = max
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(Generalized) charged Higgs boson transverse mass shapes
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Event selection - one lepton

I One ET > 25 GeV electron or pT > 20 GeV muon.

I No additional ET > 15 GeV electron or pT > 15 GeV muon.

I At least 4 jets with pT > 20 GeV, including exactly 2 b-jets.

I At least Emiss
T > 40 GeV (more if lepton and Emiss

T are aligned).

I Reconstruct the hadronic side of the event by minimizing:

χ2 =
(Mjjb −Mtop)2

σ2top
+

(Mjj −MW )2

σ2W

I Discard events with χ2 > 5.
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Event selection - two leptons

I Exactly two opposite charged leptons, including at least one

ET > 25 GeV electron or pT > 20 GeV muon.

I At least 2 jets with pT > 20 GeV, including exactly 2 b-jets.

I eµ events:
∑

ET (leptons, jets) > 130 GeV.

I ee and µµ: mll > 15 GeV, |mll −mZ | > 10GeV and Emiss
T > 40GeV.

I Assign the leptons with the correct b-jets:

1. Some events have an easy to �nd incorrect pairing (cos θ∗
l
> 1),

in which case we choose the other lepton-b combination,
2. if both combinations are physical, choose the one that minimizes

∆R(l , b)pair1 + ∆R(l , b)pair2 in the ηφ-plane,
3. assign the pair with the smallest cos θ∗

l
to the H+-side of the event,

4. reject events with unphysical MH
T2 value.
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Results - one lepton

I SM-like tt̄ → bb̄W+W− MC scaled to match data in the

control region cos θ∗l > −0.2.
I MH

T distribution computed for events in the signal region

de�ned by cos θ∗l < −0.6 and mW
T < 60GeV.
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Results - two leptons

I SM-like tt̄ → bb̄W+W− MC scaled to match data in the

control region cos θ∗l > −0.4.
I MH

T2 distribution computed for events in the signal region

de�ned by cos θ∗l < −0.6.
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