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The charged Higgs boson and its partners

* Extending the scalar sector === h,,:, H*, H;

= A light charged Higgs boson: t > H*b
(@) HY = ITv; (zFv,, ...)
(b) HY - w;d; (t™b, ¢35, ...)

(c) HY > W H; == usually dominant when a lighter H; exists

= We consider my+ = 100-160GeV, my, = 10-110GeV.
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Predictions and the signal strength

= ATLAS measured tf + b jets production in WW ~bbbb final states iep 04 (2019) 046
* With charged-Higgs process Ht* - W*H; - W*bb :

' ' bi 1. T ' Si bi
opie = oo\ + ot = osm(tthb)edr + 2B, fosm(tept

Bizi-% = B(t > H"b, H" > W™H;, H; > bb) \
MadGraph + PYTHIA + Rivet

= Prior assumptions:
(a) Narrow-width approximation

(b) On-shellness of H; relative to W™
= e.g., the pseudoscalar A, and the extra scalar H, in two-Higgs-doublet models (2HDM).
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* Datasets === Likelihood y?(B
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Constraining the signal strength

* Datasets === Likelihood y?(B
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A specific model: type-1 2HDM

= On the mass space (my+, my, my) :

= Electroweak precision constraints parametrized by oblique parameters, S, T, and U

= Flavour constraints from b physics

= Constraints from searches for additional scalars and measurements of hq,5
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Other mass hierarchies

"My > My > my
* C((HH"H™) wy H — yy

si si .
. BHf‘f = BHf(mHJ_r, my, tan §, m%,), decreases faster when tan 8 increases, also decreases for m%,

" My+ > My, My
= More intricate, yet suppression of H is possible in part of the parameter space
= Suppress H = bb with H = yy
Formy+ = 100-170GeV, my < my,my . ,my+, tanf ~10°, 101,

miit m3, tan 8 .
mZ1 X 6 TeV [tan 23| sin 28

10 ~ B(H - bb)<10%
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Summary

= We set upper limits on the signal strength B(t - H*b, HY - W*H;, H; — bb) with the
ATLAS measurement on the WWbbbb final states
= The distributions of the invariant mass of the two closest b jets show the greatest signal sensitivity
= The upper limit at 95% confidence level (CL) varies from 0.26% to greater than 1.5%

= The limits are expected to be lowered by 32%—-45% with purely statistical improvements

= We translate the limits into constraints on the parameter space of type-I 2HDM

= When the pseudoscalar 4 but not the scalar H is lighter than HE, our result imposes generally the
strongest constraints on tan 3, with a 95% CL lower limit varying from 1 to 10

= Other mass hierarchies are also discussed within the reach of our current method

Thank you!
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