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Introduction 1 EXPERIMENT

http://atlas.ch
M,.=120 GeV

* Many extensions of the o 1 :

SM have more thanone & ¢ ¥ decays 1o

Higgs boson £ 00 -

* In generic 2HDMs . — b

(including the MSSM), there o

are 5 Higgs bosons, 2 of " A\ @0 — m——

them charged
* For a light charged Higgs

boson: o e —
1 10

% The dominant decay for tan(B) < 1 is H*>»cs
% The dominant decay for tan() > 1 is H*>rv

% H*>Wh® can also be sizeable and may appear in a
multi-Higgs-boson cascade topology

tan(B)
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Introduction 1 EXPERIMENT

http://atlas.ch
In this talk: o Mis120 Ge¥

e Many extensions of the & | e

SM have more than one £ *°f -

Higgs boson S oef- — 5

e In the 2HDM and the o

MSSM there are 5 Higgs "% = m—

bosons, 2 of them charged  o.f
 For a light charged Higgs _
boson:

] | | 11

% The dominant decay for tan(B) < 1 is H*»cs et

% The dominant decay for tan(3) > 1 is H*>rv (ratio method)

% H*>Wh® can also be sizeable and may appear in a
multi-Higgs-boson cascade topology
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GATLAS

The ATLAS detector ﬁEXPERIMENT
http://atlas.ch
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Recorded data corresponding to an integrated luminosity of
20.3 fb-! at V's=8 TeV and 4.7 fb" at Vs=7 TeV in Run 1 of the
LHC
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H+->cs selection LA EXPERIMENT
http://atlas.ch

e Lepton + jets selection

e Jets:
% 4 or more jets (pr > 25 GeV)
% 2 b-tagged jets (70% heavy
flavour tagging efficiency)

e Electron channel:

% 1 electron with pr > 25 GeV
% Etmiss > 30 GeV
* mre> 30 GeV

e Muon channel:
% 1 muon with pr > 25 GeV
% EtMiss > 20 GeV

% Ermiss + mr# > 60 GeV mt = \[2pL EP*(1 — cos Ag)
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H+->cs kinematic fit LA EXPERIMENT
http://atlas.ch

* Fully reconstruct the ttbar

system

e Kinematic fitter used to

reconstruct mass of dijets from

W/H* boson candidates t

@)

e Lepton, ET™ss and the 4 jets g S

assigned to the decay particles 000

of the ttbar system [
e pz of the neutrino found by

fixing mw (real part taken)

* Invariant mass of the two v

on

systems (blv,bjj) to be within
1.5 GeV of the top-quark mass
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GATLAS

H+->cs kinematic fit _iEXPERIMENT
http://atlas.ch

e The combination with the 514000 s E
g 7 L
Sma”est 12 Value iS Selected I-%12000 . [\)sa;7TeV:JLdt=4.7fb ]

* The distribution agrees : o Nonit E
well with the simulation :
e Events are required to

have y2< 10 e e aaa o[
0 10 20 30 40 50 60 70 80 90
Fit %2 in

i fit i,meas., ¥

= Y A ) % pr of the lepton and 4 jets allowed

-

i—¢ djets sm[ s, 1O Vary around the measured values
Ly ;pf " 3 Vector sum of momenta of
j=x.y = remaining jets
_ f-’"k;;”t--‘ﬂ % Constrains the hadronic and
k=jjb,blv f

leptonic top-quark candidates
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CATLAS

H+->cs kinematic fit LA EXPERIMENT
http://atlas.ch

* This selection has an efficiency of 63% for SM ttbar events

* The fit results in a 20-30% improvement in the dijet mass
resolution

e After the fit, there is a better discrimination between the mass
peaks of the W and H* bosons
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S N - Before kinematic fit _| 2 1400}~ : After kinematic fit
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CATLAS

H+->cs results 1) EXPERIMENT
http://atlas.ch

* The QCD muilti-jet background is

> C ]
estimated using a data-driven o= , ATLASI E
method P B

* The dijet mass distribution is soof
measured from a control region 7
where leptons are isolated S
* The W+jets background is 500 paf*

estimated using the charge S oy
asymmetry method Dijet mass [GeV]

Systematic source

1000F

Shape independent

Shape dependent . . . .
] | 1050 b-tagging efficiency (b-jets) =11 %
et energy scale 5% . . .
L_ CRCTE b ) b-tagping efficiency (c-jets) +2.4 %
b-jet energy scale +0.3, —0.6 % ) )
: | 01 —03% b mistag rate +1.8 %
c-jet energy scale 1,03 % . e
] Jet enere) | 10 06 Lepton identification +1.4 %
et energy resolution .9 % .
&) o i Lepton reconstruction +1.0 %
MC generator +4.3 % t-quark mass +1.0 %
Parton shower +3.1% tf cross-section 410, —11 %
oz
ISR/FSR =5 % Luminosity +3.9 %
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H+->cs limits 3 EXPERIMENT
http://atlas.ch

e Upper limits on O L I I I AU
+ s Limits at 95% CL.: -
'Br(t->H b) extracted as  o12b ATLAS e Expected Limit
a function of mp- 33 o=77ev [ Lat- a7’ W Expected o -
. T ' . . Expected + 20 .
* Itis assumed that the z .- B Bl e = 100 —— Observed Limit
H* boson always decays &, ..f % E
O ]
to csbar 2 0 oal- =
* The probability for the 7 F 3
background to produce ...ty
90 100 110 120 130 140 150
the observed mass . [GeV]
distribution is 67-71%: s mes oy Prwpevee
no significant deviation % Gev 0080 0051
100 GeV 0.034 0.034
from the baCkground 110 GeV 0.026 0.025
e Br(t»bH*) <1.2%-51% oo s ool
for mu+=90 GeV to 150 GeV  pen vots oo
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H+->7v (ratio method) 3 EXPERIMENT
http://atlas.ch

* Alternative method: measure the ratio of event yields between

two ttbar final states
* This allows for the cancelation of most systematic uncertainties

% W bosons decay equally to leptons from the 3
generations

% H* boson may decay predominantly into zv
Y An excess of ttbar events with at least one r in the final

state compared to events with only e or y is a signature for
the H* boson

B B(tt — bb + lhaq + Nv)
T B —bb+ 1+ Nv)
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CATLAS

H+->7v (ratio method) MRIMENT
http://atlas.ch

% W bosons decay equally to leptons from the 3 generations
% H*boson may decay predominantly into v

% An excess of ttbar events with at least one r in the final state
compared to events with only e or u is a signature for the H*
boson  B(tt — bb + IThaa + Nv)

B(tft =+ bb+1I' + Nv)
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CATLAS

H+->7v (ratio method) MRIMENT
http://atlas.ch

% W bosons decay equally to leptons from the 3 generations
% H*boson may decay predominantly into v
% An excess of ttbar events with at least one r in the final state

compared to events with only e or u is a signature for the H*
boson

3(tt — bb + IThaq + Nv)

\T — bb+ I’ + Nv)
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H+->7v (ratio method) - Selection 1 EXPERIMENT
http://atlas.ch

e Jets:
% 2 or more jets (pt > 20 GeV)

% Exactly 2 b-tagged jets
e Electron channel:
% 1 electron with ET> 25 GeV - trigger matched

 Muon channel:
% 1 muon with pr > 25 GeV - trigger matched

* Either:
% Exactly 1 z-jet with pt > 25 GeV or,

% Exactly one additional lepton (different flavour
to the trigger matched)
o EtMiss > 40 GeV
* Events are categorised depending on the single
lepton trigger that was fired

CHARGED 2014
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H+->7v (ratio method) - OS and SS CATLAS

hEXPERIMENT
events http://atlas.ch

e The majority of misidentified r jets come

from jets

* |t is impossible to accurately predict the
fraction of all jet types (light quarks, heavy
quarks, gluons)
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H+->7v (ratio method) - OS and SS

JA EXPERIMENT

events

e The majority of misidentified r jets come

from jets

* |t is impossible to accurately predict the
fraction of all jet types (light quarks, heavy
quarks, gluons)

* But, the influence of all jet types other than
light quark jets can be eliminated by
categorising events as OS or SS

http://atlas.ch

% OS: opposite sign (charge of the lepton compared to

the charge of the r jet)

% SS: same sign (charge of the lepton compared to the

charge of the 7 jet)
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H+->7v (ratio method) - OS and SS %:A“-AS
A EXPERIMENT

events http://atlas.ch

e The majority of misidentified z jets come 39 =
from jets g ° =i
* |t is impossible to accurately predict the 2 N
fraction of all jet types (light quarks, heavy x [t as1"
quarks, gluons) % \s=7TeV
e But, the influence of all jet types other than B N

light quark jets can be eliminated by e oo
categorising events as OS or SS §as 1S :?ptt%“
* Assume heavy quarks and gluon jets 322 = i quat
misidentified as 7 jets contribute equally to OS " * owor
and SS events - assign negative weight to SS | : [Lsdt:;eevfb"—f
events. This is used throughout the whole 0'25 ‘;
analySiS B T R

mr [GeV]
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H+->7v (ratio method) - %:A“-AS

A EXPERIMENT
Backgrounds http://atlas.ch
* Misidentified leptons

. : % ATLAS Data 2011
% Estimated from data using a loose ot o
selection on the leptons. Small contribution & [EEL
 Misidentified 7 jets - —
% Only 51% of selected r jets in simulated =,
ttbar events are matched to a truth = s S
0% ""20 40 60 80 100

p; [GeV]

% Misidentification from heavy quarks and
gluons removed by OS-SS
% Rate at which jets from light quarks are
misidentified is measured in data usinga W
+2 jets selection and parametrised in bins of -
pt* and number of tracks
e Backgrounds with real leptons and taus
taken from simulation T e
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GATLAS

H+->7v (ratio method) - Results M
http://atlas.ch

* The event yields are split into contributions g o
o 605 B
from ttbar events and all other SM processes  z 5 : moenien
B J'\,"P(E _|_ ﬂlad) R B J'\!'r(:fi _I_ Thad ) g 405; Event yield e+y
L= i 3 1 IF, : + 30
Ne+p) N(p+e) e
* Predicted SM and measured ratios: 2 10
Ratio R, R, ;j; 0!
SM value 0.105 = 0.012 0.166 = 0.017 ¢ ;zt My =130 GeV
Measured value | 0.115+0.010 (stat) 0.165 + 0.015 (stat) s 0081 157228 35?,171,,4)5;/?
700 N

 Total systematic uncertainty ~10% for both
e Largest uncertainties: z-ID efficiency, ttbar

generator and parton shower variations and
backgrounds with misidentified leptons

ATLAS Slmulatlon

o
)

Ratio p+ +T /u+e
m Eventyield uHt

A O
o O

e Event yield u+e Ty

- N W
o o o
TTTT

* Sensitivity of the analysis to charged Higgs o
bosons depends on the rate at which the DN R R |

ANN(5, 4 + X), ANN(ie + X) or AR/R, [%]

B(t — bH") [%]

ratios change with Br(t>b H*)
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CATLAS

H+->7v (ratio method) - Limits ﬁEXPERIMENT
http://atlas.ch

A profile likelihood ratio is used with Re and R, as the

discriminating variables

e Upper limits between 3.2%-4.4% can be placed on Br(t>b H*)
* Limits for H* production can also be placed in the context of the
mnh-max scenario of the MSSM

,:h 03T T L e e e o y - QGO-VTYIIIIY]ITIIITTYYITIIlIl\Y [T
% ATLAS Data 2011 % [ — = Median expected exclusion Re+y ]
- Observed exclusion 95% CL ]
1 0.25 gbserveéi osu oL Vs =7TeV 50F :l crrenerins Data 2011
— - xpecte _ ] * sevedia
s 0.2 I:I i1g Ldt=4.6 fb1 i 40—_ --=» Observed -10 theory A N
1 +2¢c - ATLAS !!.' J
0.15 ) 3 O j‘rfn X \s=7 TeV "!," h
0.1 200" / ]
b ‘ ‘‘‘‘‘ :
0.05F " E
0 t‘l‘l 1 1 1 1 1 |T| 1 1 1 T ml 11 |
90 100 110 120 130 140 150 160

m,, [GeV]
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CATLAS

Multi-boson Higgs cascade 1A EXPERIMENT

http://atlas.ch

e Search for a multi-Higgs-boson cascade topology

* Assume there are other Higgs bosons but no particular model
(Mmho assumed to be 125 GeV)

* Final state: W*W-bb

0 O " % One of the W bosons is
BN _, W assumed to decay hadronically
C’a:}_ﬂ\ ~  § & The other W boson is
ket N - assumed to decay leptonically
& > Q&“‘j - % BDTs are used to
. (@Q X distinguish the Higgs-boson
" cascade events from the ttbar
events

b
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Multi-boson Higgs cascade - f'a;éATLAS

Selacti 3 EXPERIMENT
election http://atlas.ch

e Lepton + jets selection

e Jets:
% 4 or more jets (pr > 25 GeV)
% 2 b-tagged jets (70% heavy
flavour tagging efficiency)

* Electron channel: XN W
' OQ/)\ | W
% 1 electron with pt > 25 GeV D, S
* ETmisS > 30 GeV ( -} - —(’j ,I__%_‘fjx
% mte> 30 GeV A i e _
'\:‘)) \Qu b
* Muon channel: s & X

% 1 muon with pr > 25 GeV
% Etmiss > 20 GeV

Yy EtMss + mt# > 60 GeV
CHARGED 2014 19 Carlos Sandoval




Multi-boson Higgs cascade - §\A“.AS

, M
Reconstruction http://atlas.ch

* First we identify the leptonically-decaying W

* The 2 b-tagged jets are used to reconstruct the lightest Higgs
boson candidate (h°)

* The hadronically-decaying W is identified from the remaining jets
e The charged Higgs boson candidate is constructed from the h°
and the W boson which gives the largest mn+

e The heavy neutral Higgs boson (H°) is then formed as W*W-bb

> 0.4 . . 2025 . . > ) )
m,c = 125 GeV 8 04F ATLAS Simulation | 8" ATLAS Simulation | & ATLAS Simulation
— m;=325GeV & b J— s=8TeV| B [ s=8TeV | 3025
mHo=525 GeV % E N § 0'25 %
5 03F ' 5 b B 02
c
K e R : 2 S
me=125GeV & F go151
e [N '
.......... m, =525GeV  oof o1
m , = 825 GeV O ' -
H 0.15} o 0.1f
0.1
m. = 125 GeV F 0.05~ 0.05
..... m, =725GeV  °%f =
m,, = 1025 GeV NS - I I N D I I ol F T L T L B e I B iy
0 20 40 60 80 100 120 140 160 (13?0 Vzoo 200 300 400 500 600 700 800 5001000 400 600 800 1000 1200 _ 1400
m,5 [GeV] My [GeV] Mysww [GEV]

CHARGED 2014 20 Carlos Sandoval




Multi-boson Higgs cascade - MVA @AILAS

iEXPERIMENT
http://atlas.ch

* AMVA s used to distinguish the Higgs-boson cascade from ttbar
e 7 kinematic variables chosen as input to the BDT:

X Mbb, Mbbw, MbbWwW
% ARbb
% Hadronic and leptonic mtand their difference

* A different BDT is trained for each signal mass hypothesis

al (1 00 pb)
2256ev
=
7]
= |
& ofF )
o 02F e @ B @ Uncertainty
8,0:6— — — casi S — 06 | 04
- -08 -06 -04 -02 0 0.2 04 06 08 - -0.95 -0.9 -0.85 -0.8 -0.75 -0.7 -0.65 -0.6 - -0.8 -0.6 -04 -02 O 02 04 06 08
BDT output BDT

output BDT output
25, 325 GeV Trained for m ,, m_, = 1025, 625 GeV
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Multi-boson Higgs cascade - K}:A“.AS

JA EXPERIMENT
Backgrounds http://atlas.ch
e 3 control regions are used to validate the modeling of the SM

backgrounds:

% CR1: at least 4 jets, exactly 1 lepton and no b-tagged jets
(W+jets)

% CR2: at least 4 jets, exactly 1 lepton and exactly 1 b-
tagged jet (ttbar)

% CR3: at least 4 jets, exactly 1 lepton, at least 2 b-tagged
jet and mpp > 150 GeV (ttbar)

%) %) .
§ ° om:;IL:zo § ATLAS \s=8TeV | o Dn!aIL=2D.3|b % ATLAS \s=8TeV | o Da(QIL:203|D
= M o M i 10° C
v W vies e
||||||
.....
Signal (0.05 pb) 17 i Signal (0.05 pb) o Signal (0.05 pb)
— m,; = 925 GeV E — m,; =925 GeV — m,; = 925 GeV
m,, = 625 GeV m,, = 625 GeV m,, =625 GeV
Signal (1.00 pb) Signal (1.00 pb) Signal (1.00 pb)
eeee M, = 525 GeV eee M, = 525 GeV ¢ = 525 GeV
1 gmoeen m,, = 425 GeV m,, = 425 GeV 1 425 GeV
- . 0.6
v — = 5 o5t G 04
= 02 = 02 s 02
3 0 _‘_.%.;‘_H#_i_r Uncertaint 3 0 u i 2 Uncertalnty
L-0.2 ' y Y S T S - . + el ncertainty gg
'g'g:. i I e E’g'g: . + 0.6
T 200 300 400 500 600 700 800 900 1000 T 7200 300 400 500 600 700 800 900 1000
m,; (GeV] m g [GeV]
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Multi-boson Higgs cascade - Results

* The observed yields are found to
be consistent with SM background
expectations within uncertainties
 The 95% CL production cross
section upper limits for the various
signal hypothesis are obtained

e Compare limits to the production
cross section of a heavy neutral
SM-like Higgs boson

* The cross section upper limits
observed are greater than the
theoretical NNLO production cross
sections for all mass points

CHARGED 2014

H* Mass [GeV]

GATLAS

iEXPERIMENT

http://atlas.ch

@
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- JLdl =203M" \s=8TeV
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Multi-boson Higgs cascade - Results Q:A“-AS

A EXPERIMENT

http://atlas.ch
e Limits are not stringent enough to exclude models with SM-like
production rates even with 100% BR for HH*W- and H5hOW*

and SM values for Br(hO->bb)

* Ratio of observed upper limits and theoretical production cross
section of the heavy Higgs boson

 Limits are more stringent in the high mass region (but still > 1)

2 *®F ATLAS !

@ 800} _[Ldt=20,3fb" \s =8 TeV

(G

H* Mas

sool.  H= W H S h*W* W*—bBW* W*

600 |—

500

o |
4005
300 — 10"
D T I |

400 500 600 700 800 900 1000
H" Mass [GeV]

95% C.L. Upper Limits/a(gg—H®)
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Summary A EXPERIMENT
http://atlas.ch

* Three different ATLAS searches for a charged Higgs boson
were presented in this talk

* No excess with respect to the SM predictions is found

e Br(t>»bH") x Br(H*>»cs) < 1.2% - 5.1% (mn+=90-150 GeV)

e Br(t>bH") x Br(t>»rv) < 3.2% - 4.4% (mn+=90-160 GeV)

* Limits on the production cross section times the branching
ratio for gg->H%->WH*->W*W-ho->W*W-bb range from 0.065 to
43 pb as a function of my+ and muo
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CATLAS

References 2 EXPERIMENT
http://atlas.ch
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CATLAS

A EXPERIMENT
http://atlas.ch

Back-up
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GATLAS

The ATLAS detector iEXPERIMENT
http://atlas.ch

* |nner detector:
% Coverage up to |n]|<2.5
% Provides additional z-vertex information
% Independent from the calorimeters
% Precision tracking and vertexing

e Calorimeters:

% High granularity calorimeter b\\\k/
% Fine longitudinal segmentation \g,,j‘ i‘\
% Readout cells: Ay x A¢ = 0.025%0.025 A=k B
% Good Had. calorimeter resolution
% Precise position measurement

* Muon spectrometer:
% Monitored drift tubes (MDT) for precision measurement

% RPCs for triggering
CHARGED 2014

.
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CATLAS

H+->cs kinematic fit (pz") JA EXPERIMENT
http://atlas.ch

* To obtain the longitudinal momentum of the neutrino:

2 2
My true — Myy

£ v

= m} —2(plpY + pLpY) + 2Ee/ (EFS)2 + (pY)2 — 2(plpY).
* Which leads to a quadratic equation:
a = Ej-p!’

2 g
A MWarue =ME oy gy
ap?* +bp! +c=0 b = —2192( 5 T PxPx + PPy

)
g 2 =

o2 My —M

c = EIEPS _ (—”‘;’ -+ pePy + PyPy

P

e Two solutions for the longitudinal momentum are found:
—bvd d = b? —4dac

2a

v
Pz12—=

e For each solution a W boson candidate is constructed
* \When complex solutions are returned, the real part is used
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CATLAS

H+->cs results (dijet mass) L EXPERIMENT
http://atlas.ch

* The dijet mass distribution is measured from a control region
where leptons are isolated:

% prof tracks in a cone of radius AR excluding the lepton
satisfies:

AR=0.3

0.1 < py /prie, ) < 0.3

% Leptons are also required to have a large impact
parameter w.r.t. the identified primary vertex:

0.2 mm < |dp| =2 mm

% Finally, an impact parameter significance:

ldpl/og, = 3
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CATLAS

H+->cs results (charge asymmetry) L2 EXPERIMENT
http://atlas.ch

* The W+jets background is estimated using the charge
asymmetry method

% The ratio between the number of positively and negatively
charged W bosons is well modeled:

Rme =

% The difference between Nw+ and Nw-from MC is replaced
by the same difference but in data:

:’\'Tw + + 4"\71.1..'— , .

Nweoe = N v < Nw+ — Nw-)
Nw+ — Ny~

) Bme+1 . .,

N Wy = Bme — 1 x| N Datat — N Data— )

% The normalisation of the MC W+jets estimation to the data
driven estimation is then:

. Nw..op
F=—
Nw,  mc

¥ 5]
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H+->cs limits (expected number of @A“-AS

M
events) http://atlas.ch

* Likelihood function to estimate the expected number of events
as a function of the branching ratio:

. ' vi(B,a)"ie " (B,cx) 1 _i
E(_B,QJZU - l:lﬂe ;]
* n;jis the number of events in bin i of the dijet mass distribution
and j labels the sources of systematic uncertainties

* The number of expected signal+background events in each bin:

Vi (B @) =2B(1 — Byog LAH sH” l—[pﬂ (@j) + (1 = BPo LAY SY [T e @) +nV o (ap)

J#b j#b
Br(t3 bH* / \

Integrated Nuisance  Effect of  on Expected #

luminosity Describes the
Acceptance shape of the m; parameters  he yig|ds of non ttbar
(systematic bkg events

spectrum .
P uncertainties)
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H+->7v (ratio method) - Selection - «:—\_;ATLAS

A EXPERIMENT
T 1D http://atlas.ch

e 7 candidates:

% Jets with 1 or 3 associated tracks and Et> 10 GeV
% pt>20 GeV and || < 2.3

e Hadronic = decays are identified using a likelihood criterion

designed to discriminate against quark and gluon initiated jets
e A working point with an efficiency of about 30% for hadronically-

decaying 7 leptons in Z> rr events is chosen

* Rejection factor of about 100-1000 for jets
e Only 7 candidates that fulfill the likelihood criterion are referred

to as 7 jets
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H+->7v (ratio method) - GATLAS

_ EEXPERIMENT
Reconstruction http://atlas.ch
 mt2His used as a selection variable
* |t gives an event-by-event lower bound on the
mass of the charged boson produced In the top
decay

fﬂ max l m ]
T2 = {constraints} T

W2

(i) = (g + (52 + i - p%?) - (")

H* b2 2
(P +p ) = M, (-piq--)?, - 0
£ Vo2 2 ' ’ ’
(p"+p°) = my, - HY > T - Vg — Miss
¢ e o i pr —pr™+pr° = pPr
(P +p+p) = my,

* The b-jets are assigned by selecting the
combination that minimises the sum of the distances

between the b-jet and either the lepton or the ¢

* In simulated SM ttbar events, the efficiency of this
association is about 70%

g
0000T
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H+->7v (ratio method) - CATLAS

_ A EXPERIMENT
Backgrounds - miss ID leptons http://atlas.ch

e Misidentified leptons - Estimated from data 2 samples:

% Tight: mostly real leptons - same selection as in the analysis
% Loose: mostly misidentified leptons - looser isolation and
identification requirements on the leptons
* The efficiencies prand pmto be detected as a tight lepton are
determined from data
* The number of misidentified leptons passing the selection can
be calculated by weighting each event in the data sample with one
lose lepton according to:

wn = P20 % For a loose but not tight lepton

wr =222 5k For a tight lepton
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H+->7v (ratio method) - 3%&{[!?&%

Backgrounds -mis ID ¢ http://atlas.ch
e Misidentified 7 jets ‘Afﬁ{s'k' © oaaaon
% Rate at which jets from light quarks are 'F+ auracke IL;Z:%
misidentified is measured in datausingaW g [ =

+2 jets selection:
4 Exactly 1 lepton with Etor pt> 25 GeV

<4 At least one 7 candidate

Jet-to-t misidentification probability

10°%5— ‘ ‘
0O 20 40 60 80 _100

4 At least 2 jets in addition to the 7 (notb- _ ey
= ATLAS ata
tagged) g 1L ® 1-trackt \Dst=72'?';1/ |
* ETmiSS > 40 GeV g  © Sracke JLdt=4.6 '
% To reduce the contribution from events £ .
with a true z: 2
e 107
mT = \..v""i’pipE%iss (1 — cos Ay miss) > 30 GeV § »
10»3 0 k 1 ki
Nz
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GATLAS

H+->7v (ratio method) - Results M
http://atlas.ch

e ‘
ATLAS Simulation E

~
=

e Sensitivity of the analysis to charged Higgs
bosons depends on the rate at which the
ratios change with Br(t >b H*):

% The presence of H* zv in a fraction of
the top decays leads to an increase of the

(o2}
o

Ratio e+t, _,/ e+u
m Eventyield e+t ,

£ O
O O O
a T

Event yield e+u

— N W
S .2.9

o

10 m,,. = 130 GeV

AN/N(eTyqq + X), ANIN(ep + X) or ARUR, [%]

number of ttbar events with a lepton and a 7 £ aqpedsessisseiie
. . _ B(r — bH*) [%]
% This leads to an increase of the ratios . .

e Ea
ATLAS Simulation

o
=

% For mu+=150(160) GeV the rate at which

the ratios change with the branching is 2(5)

times smaller than for my+=130 GeV

% The selection efficiencies are reduced for
mu+ close to Miop

Ratio pHt /u+e
m Eventyield uHt

A O
o O

e Event yield u+e e

- N W
o o o
TTTT

4
o <
an

m,,. = 130 GeV

ot T P T NI T AT T
2005 115 2 25 3 35 4 45 5
B(t — bH™) [%)]

AN/N(uz, ., + X), AN/N(e + X) or AR/R,, [%]
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CATLAS

mxpemmgm
http://atlas.ch

Limits

H+->7v (ratio method) -

_ N(e+ haa) + N (1 + Thad) Event yield after removing dilepton

RE o N - - . |
T Nle+p) +Nor(p+e) events that simultaneously fired both
triggers
':“ 03 :ﬁr LB S S e e e e e e e e e I .
3 ATLAS Data 2011
I 025"« Observed 95% CL \s =7 TeV
s b T Expected _1
02 BT 1o Ldt=4.6 fb -
. | £+ 20

0.15
0.1}

0.05/
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CATLAS

H+->7v (ratio method) - Limits JiEXPERIMENT

http://atlas.ch

 Limits for H* production can also be placed in the context of the
mnh-max scenario of the MSSM

% Theoretical uncertainties considered: 5% for one loop EW
corrections missing from calculations, 2% for missing two loop
QCD corrections

* If mno=125 GeV, it would imply 3 F==lm T, T

© e+t

——

tan(B)>3 and mu+ <155 GeV 50_‘ __:_]"b erved excusion 95% CL Data2011€

-+ Observed +1o theory

-.=.» Observed -1o theory

40F -

- ATLAS ¥ |
L my® \s=7 TeV y |
* fua j
200" i 5

_____
-

L

10~ -

90 100 110 120 130 140 150 160
m,, [GeV]
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