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Charged Higgs production in pp collisions

Extensions of Standard Model Higgs sector leads to many physical Higgs bosons

Singly charged Higgs (H"):

= Arise in models with two Higgs doublets such as SUSY and some GUT

= Different 2HDM depending on strategy used to avoid FCNC (Type-l, Type-Il, Type-lll)
= Models typically depend on M and tanf=v /v,

top quark decays: pp—t7—|H bW B

direct production: pp—H —tb

Doubly charged Higgs (H™):

= Exotic extensions of the Higgs sector involving higher isospin multiplets
(ex. Left/Right symmetric models, Higgs triplet, Little Higgs)
= Models depend on M and Higgs couplings

direct production: pp—H H —=I'I'I'T

Discovery of charged Higgs is unambiguous evidence for new physics
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Charged Higgs in top decay: t - H' b
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Charged Higgs in top decay: t - H' b w

= Search for H" using top pair production cross-section measurements in different
final states (di-lepton, tau+{, £+jets)

= Consider purely tauonic decay ( H —7 v.)and leptophobic decay ( H —c¢5 )

= Maximum likelihood fit to the number of events. Set limits using likelihood
ordering principle of Feldman and Cousins
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Charged Higgs in top decay: t - H' b
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Charged Higgs in top decay: t - H' b

Di-jet mass in top decays [CDF Runll Preliminary]
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Direct production of charged Higgs

Assume M > M /
H+ top "
w Vv
_ . _ . . proton

= First search for H™ production via quark fusion ) r

Iy 5
= Use single top quark event selection /

qi
= Use reconstructed invariant mass as antiproton b

discriminating variable

= Perform binned likelihood using Bayesian 2 100 e+l 2 jets, 1+2 b-tags
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Direct production of charged Higgs w

. . L 95% CL Upper Limit on
= Calculate production cross-section limits 2HDM Type-Il H* Production

for 2HDM Type-I, Type-Il and Type-lII
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Search for doubly charged Higgs (H™)

Search for lepton flavour
violating decay modes
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= 3 or 4 leptons events
= remove Z— {'f background
= further reduce background using H_ cut

Signal efficiency
~ 8% at M(H"")= 85 GeV
~ 14% for M(H™) = 135 GeV

Search for muon
decay mode

q

= 2 like-sign muons

= presence of third muon

= A requirement to reduce
Z— u'y background

Signal efficiency nearly independent
of mass ~ 32-34%
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Search for doubly charged Higgs (H™)

3-lepton 4-lepton
et Ut eT ut
Bkg 0.24+0.27 0.27+0.13 | 0.04 +£0.05 0.14 +0.05
Data 0 0 0 0
N, — Data
Z/y — uw <0.01 S ] Multijet
Multijet 0.2+0.1 S 1- LLL Dibosons
7y — 1T <0.01 Q !
1t <001 E M (H")=140GeV/c?
ww <0.01 g107
wz 1.62 £0.11 - |
77 0.47 +£0.03 2l N
Total background 2.3+0.2 1077 RUMIN
Data 3 0O 100 200 300 400

Dimuon Mass (GeV/c?)

B. Vachon, McGill Universit

Charged Higgs search at Tevatron




Search for doubly charged Higgs (H™)

= Use Bayesian method = Use CL_method w
= Assume exclusive decay to = Assume exclusive decay
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= Evidence for charged Higgs boson would be unambiguous sign of
new physics

= Search for singly and doubly charged Higgs performed at Tevatron
= No evidence for the existence of charged Higgs boson is found

= Constraints on different model parameters have been calculated
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