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Introduction

O

A light charged Higgs is expected to decay viaH™ — 7v at

almost 100%.

The ‘standard’ method of observing H* is based on

identification of hadronic 7's.

About 35% of 7 decay is to leptons (e/u): a potentially
significant channel, independent of hadronic

7 -identification.

We investigate kinematical
observables that can provide
sensitivity to a charged Higgs
in this channel.
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Event topology




Event topology

Missing energy from 3
neutrinos:
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T polarization effect

o 7'sfrom H* decay are almost purely right-
handed, leading to a decrease in daughter lepton
energy
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Signature of a leptonic 7 : the W transverse

arbitrary units
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Signature of a leptonic 7 : the W transverse
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Transverse mass as an extremal point

o The W transverse mass could be defined as:

me = min_ [(P+p")’]
(pmss) =0 (p —mlssing4momentumj
:(Em'$ miss )

o Similarly, we define a ‘charged Higgs transverse
mass’ as :

(m)° = max  [(p®+p"%)’]

p SS Emss
A
{(pm'ss+p +p'e'°)2=m%p}

Requires pairing the correct b-jet to the lepton



Transverse mass as an extremal point
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Dertvation of mTH+

‘ w _
m‘?ﬁ _ (p|€ +p| mI.SS)Q (ﬁTE ‘|‘ﬁ m233)2 P, (E,pz)
\ Event pHQ = E? — pg
2 b miss | . b)\2 - miss | = b2 Kinematics
M = (0. 40 ™ +p " - (5 45, 45,7
9 miss miss I miss
Em ——((p,“+p,™*) = Ap," +p, " +p,")?) =0 Maximize w.r.t p ™
|
miss __ A h 4 1— )\ = p%"
pl 1 — )\pl pl f.ff 2 — £ — tiss | = b9
'\‘/ mfﬂp + (p'r —I_p'r —I_p'r }
2 .
—miss b —MN188 —
(M=)’ (\/mmp P + Py + P7*)? —pT> - (-pT ﬂh)
_ do do dngr -1 dmT
. — % i o 11
Jacobian peak: T, dEmiss(dEmiss} T | _ = (.




Charged Higgs transverse mass
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Charged Higgs transverse mass

arbitrary units
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Charged Higgs transverse mass
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Conclusions

o The leptonic ¢ decay channel can be used to
increase the sensitivity to a light charge Higgs.

o We introduced a new transverse mass for this
channel, which has a lower edge at the true
charged Higgs mass.

0 This transverse mass provides discrimination
between a charged Higgs and W decay, which is
the major background source.

15



Backup Slides




Gluon radiation in top quark decay
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