Search for Charged Higgs
Boson with Polarized Top
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Top-quark 1s discovered
in March 2, 1995




Top-quark: a good probe of NP

It 1s a common decay product of many NP resonances.
It 1s often polarized in many NP models.

Extra gauge bosons




H=-t-b coupling in Type-11 2HDM

mp tan 0 Pr, + my cot B PR

Xue Gong, Zong-Guo Si, et al, Phys. Rev. D87 (2013) 035014



tan § measurements

In the Minimal extension of the Standard Model
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Charged Higgs boson decay




Charged Higgs boson production

® *H* production e H*A/H/h production
L A/H/h




Charged Higgs production and decay
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Top polarization in tH- production
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Charged Higgs production and decay
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Collider simulation

Signal

gb — TH* — (Wb)(th) — (¢~ 7b)(jjbb)

gb — tH~ — (W*b)(Th) — (jjb) (¢~ 5,bb)
Background

tth : pp — ttj, — bW TOW ™ gy, — Guininijl v

tti « pp— ttj — bW TbW ™ § = Gugnjjil .

Event topology: 3 b-jets + 2 non-b-jets
1 charged lepton
missing energy



Discovery potential

TABLE I: Number of events of the signal and backgrounds at the 14 TeV LHC with an integrated

luminosity of 100 fb~! for my+ = 400 GeV and three values of tan 3.

tan 3

1

6

40

SM backgrounds

tH™

tHT

tH™

tH™

tH™

tHT

1T

tth

Inclusive rate

Hard pr cuts
AM.

Ejextra
pT (] extra )

b tagging

1.075 x

1071234000

2.12 x 10° | 25052

39238 386

14942 171

299

102

Number of events
S/B
S/VB
VS+B

401




tan B versus top-quark polarization
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tan B versus top-quark polarization
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