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Charged Higgs

 Two Higgs Doublet Model for
electro-weak symmetry breaking 7T " -

beyond the Standard Model:

HO, ho, A, H*

e Direct production of charged
Higgs at the LHC is relatively

small (0.1~0.01pb)

* But a charged Higgs from top
quark decays eg. in the MSSM

Branching Ratio

Huge top production

Tevatron limits on BR(t->H+b) =
10-20% (Depending on M,,,)
Focus on H*=>cs at low tanf

Complementary to tv channel
which is dominant at high tanf

Alex Martyniuk IOP NPPD

/\ jet
P~ =

~

jet

m,. = 100 GeV/c*

H* decay
—H > cs
—H -1
—H Stb
—H - WA°
H — W*h°

IIIIIIIIII,-TIII

LI
L)

06/04/11



MANCHESTER

1824

ity

The Universit
of Manchester

The Analysis

* Search for H*=>cs from top
decays t

* Look for second peak in W di-
jet mass distribution

* Semi-leptonic events:

=

in Brief
b-jet

ner-x»

jet

—|ept0n(e/u). @ 2 T =

— Neutrino (ETmISS) § oo-ATLAS work in progress E

. L = 3

— 4JEtS 12;__8““{ E
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* Use a kinematic x? fitter to fully 12 E

reconstruct the ttbar events E E

* In doing so we improve the di- 6F- =

jet mass resolution and 4E E
increase the separation power AT . M W
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Object Selection

* Exactly one muon ||
electron pT>20G @V  The analysis uses all of the main ATLAS sub-detectors

o M ET> 2 OG eV ( m u O n )Muon Detectors Tile Cclo\rimefer Liquid Argon Calorimeter
|| MET>35GeV
(electron)

e >4 jets with
E;>25GeV and |n|\\[B.« W0 1 s
e >] jet b-tagged \ |l (V===

* Event required to
pass high p; single
lepton trigger

A

/ [ \
Toroid Magnets Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker
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Fitter

Reconstruct the whole ttbar event
using a x? fitter

Allow measured p; values to vary
within their uncertainties

Remove badly reconstructed top events
including background using x? value

Fitted di-jet mass distributions with a
X% < 20 cut are used as signal and
background templates

ner-»

i, fit i,mcas)z

o= Y, Ak

i=14 jets o

UE.fit _ U.E.meas)z

. z:(p, Gzp,

J=xy UE

Z (Mk - Mtop)2
2

k= jjb,bly Otop

(M}, — My)?

2
Tw




MANCHESTER

1324

y
er

The Universit
of Manchest

Event Yields

* Observe good agreement with the data from standard

model MC and data driven backgrounds after all cuts
* X% output for both channels combined in good agreement

with the data
140

Channel MM 120

ttbar 100
W+jets 16 9 80
QCD multi-jet 11 6 60
Other 8 5 40
SM Total 191 129 20
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paneo BR(t->H*b) Limits:
Likelihood

e We define a likelihood
function where

— Nn; Obse.rVEd events in L(B, a,') — l_[ Pois(nllvl) l_[ N(a])
; .

ner-x»

each bin

— v; is the expected number
of events in each bin

=28(1 - BA 'nio (@) + (1 — B)*noyi(@) + nlosi(e)

\ 4 $ \ 4

Increases signal * Decreases the * Independent
contribution as the standard model of signal BR
BR(t->H*b) increases contribution as the

BR(t->H*b) increases
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Systematic

Definition +1o

Jet energy scale

Jet energy resolution

b-tagging scale

MC generator

Parton shower

ISR/FSR

Luminosity

Electron reconstruction & identification
Muon reconstruction & identification

2T
22
v
>S5
| -
2 © . . .
o= e Systematic uncertainties are
=0 included via the o, nuisance
parameters
* They are constrained in the LH via
the a; gaussian terms
* For each systematic we define a
+10 distribution
s 25 T T T T
E T ATLAS work in progress — JESplus
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Electron trigger
Muon trigger

If cross section
Non-tf backgrounds

+ 4%= (|n| < 3.2), = 10%= (|n| > 3.2)
+ 5%= (|n| < 0.8), = 10%= (|n| > 0.8)
8%*

MC@nNLo vs POWHEG
HErRWIG vs PyTHIA
Acer: up vs down
+3.4%

1.6%

0.2%

0.2%

0.5%
+7%, —9%
background nomalization, +20%
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Expected Limits

We assume no evidence of a charged Higgs

Limits have been produced of the form CL,,, with a power constraint
We set an expected upper limit on the BR(t->H*b) from the results of 1000 pseudo

experiments

— Pseudo data created from SM templates with BR(t->H*b) =0
The -20 band is removed as per the power constrained limit prescription

" ATLAS work in progress ~ -----. Expected limit

- I 68% expected limit
95% expected limit

------ CDF limits (2.2 fo'™")

------ DO limits (1.0 fo™)

- Data 2010, | L =35 pb"

90 95 100 105 110 115 120 125 130
H* Mass [ GeV/c? ]

| m(Gev) | %0 | 110 | 130

Expected upper limit 16%  11% 9%
BR(t->H*b) stat. only

Expected upper limit 23% 13% 14%
BR(t->H*b) stat.+syst
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In the data sample of 35pb1 4
we observe 323 events in data
after all cuts

We observe the data to be
consistent with SM expectations

We have set expected limits at
three mass points 90, 110 and
130GeV with 1000 pseudo

experiments
40 jl T T I T T T I T T T I T T T I T T T I T T T I T T T I T T T I i
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We search for a non-SM
scalar charged Higgs boson
in semi-leptonic ttbar decays

e Search for a secondary peak

o

6 ;_ATLAS work in progress ~ =eee- Expected limit
0.5 Data 2010,fL =35 pb’ "

1

> - 95% expected limit ]
in the di-jet mass peak Tooab
corresponding to the decay % 0af
t->H*b at various m,, R
S 0.2
* Produced a set of expected 7
upper limits on the g I

BR(t->H*b) with 95% CL 0™""96"""85 100 105 110 115 120 125 130
* Expect to be competitive H' Mass [ GeVie']

with existing Tevatron limits Expected 95% limit BR(t->H'b)

* Observed limits will arrive 90 3%
shortly.... 110 13%
* Watch this space!!! 130 14%
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Trigger

* Following the Top group’s trigger MC and Data

* Muon
— MC: EF_mul3_tight
— Data :
* E4-F : EF_mul0_MSonly
e G1-G5 :EF_mul3
e Since G6 :EF_mul3_tight Electron
* Electron
— MC: EF_el5 medium

— Data :
* Since E4: EF_el5 _medium

Alex Martyniuk IOP NPPD
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* These notes follow the same analysis but with
two b-tags

* ATLAS-PHYS-PUB-2010-009

— 7TeV expected results

* ATLAS-PHYS-PUB-2010-006
— 10TeV expected results
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Full Event Cuts

* Full cuts are as follows;
— Exactly one electron p;>20GeV || exactly one muon p;>20GeV
— MET>20GeV (muon) | | MET>35GeV (electron)
— M(W)+MET>60GeV (muon) || M (W)>25GeV (electron)
— 24 jets with E;>25GeV and |n|<2.5
— 21 jet tagged with SVO>5.85
— Reject events with loose bad jets p;>20GeV
— Require primary vertex with #tracks>4

— Event required to pass high pT single lepton trigger (and lepton
to dR match trigger)

* Also apply lepton ID, trigger efficiency and b-tagging scale
factors
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95% CL_,,, PCLimits
=5 s+b
58
22 ¢ Limits have been
0.6 work in progress =~ .- xpected limit .
produced of the form - : g:tLaA;1o}Lf3§pb-1 B 6% expected i -
. = 00 ’ B 95% expected limit
CL;.p, with a power o
constraint =
— Do not allow observed 2
limit to go below -1o 1o
0 o -
band (16A’ power o 90 95 100 105 110 115 120 125 130 -
constrained limit) H Mass [ GeV/c? ]
( A oA
e Calculated on a test —21nLL(£’g£))) if 8<0
statistic qg based ona  gg=3 5, LB&B) o B g
S i B . ) R
profile likelihood ratio | 0 if8> a8
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