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h/A/H — 71

MSSM h/A/H — 77 (ATLAS-CONF-2011-132) 1.06 fb~"

MSSM Higgs sector

» 5 Higgs bosons: h, H (CP=+1)
A (CP=-1),
H:I:

> soft breaking parameters fixed in
benchmark scenarios (e.g. m}***),
keeping dependence on m 4, tan 3
» medium/high tan 3:
» b-quark associated production and
gluon-gluon-fusion
» almost no decays to WW/ZZ,
~ 90% bb, 10% 77

S(pp — ¢ + X) [pb]
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Analyzed channels BR
TT — ey + 4v 6%
TT = €/UThad + 3V 46%
TT — ThadThad + 2V 42%
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annel

> 1e, 1 p,isolation, ¢. = —q,

» cuts against t¢, diboson:

» Ad,, > 2.0 ra‘d,
> pT +ph + EF < 120 GeV

» 90% Z — 77: embeddding
technique from Z — ppu

> 5% QCD multi-jet: estimated
from control regions

remaining 5% from simulation

use effective mass:

?rf?r. = \/(pe + pu + pEaE“SS)Q

Data

2471

Backgrounds 2600 +£ 200
Signal (ma4 =120 Gev, 15546
tan 8 = 20, m;' %)

Events / 10 GeV

Events / 10 GeV

euchannel o pao0n

A(120)/VH - 7z, tanB=20
ZIy*(—) embedded
Others
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5 QCD muliet

1f & single-t

syst.

ATLAS Preliminary

(s=7TeV, _[Ldt =1.061"
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eu channel —4— Data 2011
<eeeeees A(120)/WH — 1, tanp=20
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Vs=7TeV, Jde =1.0610"
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channels

» 1 eorl pu, 1 identified hadronic T,
opposite electric charge

> Emiss > 20 GeV (vs. QCD, Z — /)
> mr(l, EWiss) < 30 GeV (vs. W — (v)
» veto on double leptons

» ~ 70% Z — 77: embedding

» QCD and W +jets: estimate from
same-sign control region

» use Missing Mass Calculator
(MMC)(NIM A654 (2011) 481)

€Thad MUThad
Data 626 1287
Backgrounds 775 +£40 1378 £43

Signal (ma =120 Gev, 41+4 75 +£5
tan 8 = 20, m;"**)

Events / 2 GeV

300

200

100

W

€Tjog + HT, , ChaNNels

—+— Data 2011
A(120)/H/h—7, tanB=20
Z/y*(—tt) emb.(OS-SS)
Others(OS-SS)

Xy W+jets (0S-SS)

Same Sign

stat.

\s = 7TeV, I L=1.061"

ATLAS Preliminary

: 2
10 20 30 40 50 60 70 80 90 100

E; miss [GEV]

€Tpgq + 1T, channels

—4— Data 2011
A(120)/H/h—1r, tanB=20
Z/y*(—1r) emb.(0S-SS)
Others(OS-SS)

Wijets (OS-SS)

Same Sign

Z stat.

\s = 7TeV, I L=1.061"

ATLAS Preliminary

T WE EEEEE SR FEEEE PN AT FE N SN

50 100 150 200 250 300 350 400
MMC m,, [GeV]
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h | 8 140[ Thadthas Channel  —$— Data2ott 3

g E [Te] L - === A(200)/H/h - 1T, tanB=20 |

ThadThad CNanne 21200 XY r-ser -

2120p 1

1 £ N ' o : (1) + jet :

» two identified hadronic 7's @i100E e 3

» Emiss > 25 GeV vs. QCD and Z 8o ]

> veto on events with electron or muon 60 \-77ev, Lat- 106"

. . 40; ATLAS Preliminary 1

» dominant QCD background estimated 20k E

from control regions 00 L o ]

20 40 60 80 100

» Z — 77 and W — 7v from £ [GoV]
. . . . . e

simulation, validated with embedding > T B oy

techniq ue 8 E Thadthag Channel —4— Data 2011 ]

v 60 | 2 = === A(200)/H/h — 11, tanp=20 |

Z L 1 [ Muiti-det 9

.. e 1

> use visible mass mr,_ .-, 4 £ sof zem ]

& 405 otners i

Data 245 F 1

301~ =

144 r V§=7TeV,JLdl=1.06fb ]

Backgrounds 233755 20F E

Signal (ma =200 Gev, 1941 sk ATLAS Prelminary 3

tan 8 = 20, mp %) ; _ e ]

100 200 300 400 500 600
m,, visible [GeV] ¢ /19
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h/A/H — 71

MSSM h/A/H — 77: Limits

o x BR(¢p — 77) (my, tan 3)-plane
» assume only one resonance: » have to assume specific
> 100% gg — ¢ or 100% bbg (c)MSSM scenario

(acceptances slightly different) > here: mM*-scenario

» useful to test arbitrary models

L B e e e s s « 60— e
All channels ] S [ All channels i
103 - - [ =—@=— Observed CLs
—e— Observed gg — ¢ CLs E| [ Expected Cls
--------- Expected gg — ¢ ] .
—e— Observed bbo CLs 7 :g:servsa"‘.'
2 peciod
10°% [R— Expected bb ;

B osu X BR(HSM—m) theory

20 My, >0

95% CL upper limit on 6% BR(¢— 1) [pb]

1 _ _ -1
5 10 E_7TeV,JLdt_1.06fb
ATLAS Preliminary > ATLAS  Preliminary ]
107 A A A R /%/W///MWMWMWMWWW
100 200 300 400 500 600 00 150 200 250 300 350 400 450

m, [GeV] m, [GeV] ;)1



HY — rqv

Charged Higgs bosons

» predicted in Higgs doublet
(e.g. MSSM) and triplet models

~ 01 .

> mpy+ < my: produced T oot E:
predominantly in top quark L oost E

[1 1=

E EH

decays S 070 E

> tan 3 > 3 = decays to v 0.08)- E
preferred 0.055 E

> heavy HT: gb — tH™ 0.04- E
important, more data needed 0.03¢ E
0.02F 5

0.015 =

0: L L ‘:

6 10 20 30 40 50

tanf



HY — rqv

Thad Channel (W — ¢¢’, H — maav)

> 1 identified hadronic 7 (pt > 35 GeV),

" - 25 e s
veto on identified electrons and muons r . ® Data201t ]
[ ATLAS Preliminary i
. . L e—>T miSl
> missing transverse energy 20 [ RR—

True 7
B Multi-jets
|. - - H'(130), B=0.1 7:
! ---H'+background |

> at least 4 jets, > 1 b-tagged

Events / 20 GeV

» final discriminant: M7 (Thad, B2)

» background with true 7-leptons from data: JL"‘=1-°3“’4

tt — p+jets and embedding technique

» ¢ — 7 and jet— 7 misidentification by 1
applying measured misd. probabilities to 0 50 100 150 200 250 300
simulation m; [GeV]

» multi-jet (no real EXISS): fit of piss
distribution to data




HT

— Thad?

Limits for Ht — Thaqv channel

» Observation compatible with background expectation

Model independent MSSM Interpretation

» place limit on > assume specific (¢)MSSM model,
BR(t - H'b) x BR(H" — Tv) here: mjre®
» can be compared to any model! > limit in (mpy+,tan 8)-plane
02 T T T T g @ T T T T
? ook ATLAS Preliminary E E 60; - - ATLAS Preliminary E
. E D I =1, B E r [ Expected 1
50.18; ata 2011 L dt=1.03 fb 5 500 Eii:::::zd:;: // E
D)? 0.16)— Expected Limit ~ —| n -~ 82::::3 L:':“; / 1
50.14F [ Expected+ 1o - 401 theor, uncertaintios /. —
ﬁ: 0.12 ; Expected+ 20 é £ J
T o1 == Observed Limit 3 30F —
50.08 E «wwne DO Observed E F ]
g 008 = -
JoosE E 2 1
.04 = F ]
<004 ER Data 2011 ILdt=1.03fb1 E
80.02; = C ]
ol bvvvn b b b v Lo 1 d Ol b b b b Lo b b
0 90 100 110 120 130 140 150 160 0 90 100 110 120 130 140 150 160
m,. [GeV] my, [GeV]

10/19



example for 1 lepton channel

1400~
S [ATLASPreliminary J.Ldt =1.03 17
. . . ﬂ1200j o L]
» common technique: introduce new variable S [ m,=130GeV [Tt (with H") ]
. 2m2, {@1000[- Br(t — bH") = 10% [ tf (W'W) ]
COS 9l =2 —mZ. 1 F -— = Single top ]
top w 800:* @ Z+jets {
» constrain tf — bbW W~ contribution F W +jets ]
o 600~ J Diboson
(cannot rely on theory) from control region B ]
with large cos 0, signal region: small cos 0] 40055 ]
» final discriminants: transverse masses m#, 200 ]
e 1
M7 (Phys. Rev. D 81 (2010) 055010
T2 (Phy (2010) ) 0 05 o o5 1
cosf*
> 120 > 250
_ 8 FATLAS Preliminary ILdt =1.03 fb{ _ 8 [ATLAS Preliminary ILdt =1.03 fb’1:
(O =} 100; o - o L o B
S T 7 O (with H) m,, =130 GeV | C T 2001 [ f (with HY) m,. =130 GeV -
S e [ COfWW) Brit—bH)=10%] Se2 [ OfWw) Brit—bH)=10%]
= § 80 mm Single top 5 < § [ == Single top ]
(] Lﬁ [Ez+i ] Uu>.| 150 L ,
c [ +jets ] . [ @Z+jets ]
o 60 Il W + jets b o [ 1 Diboson ]
| I [ Diboson ] 2 100~ ™QCD&W 1
9 4L mmQCD ] Ko} [ Data2011 1
— [ e Data2011 ] ~ i 1
200 1 o ]
L \' Y ] [ o ]
95 %560 80 700 120 140 160 780 9660 80 100 120 140 160 180 200
i [GeV] m, [GeV]
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HT

— Tlep¥

Limits for leptonic channels, H* — Tiepv, W — qq/{V/

» Observation compatible with background expectation = set limits

Model independent MSSM Interpretation

» place limit on BR(t — H™b) > assume specific (c)MSSM model,
assuming BR(HT — tv) =1 here: mjre®
» can be compared to any model! > limit in (my+,tan 8)-plane
~ Qb @ T
I e . | c I .
E ATLAS Prel E 60 =
T osst reliminary Data2011¥s=7TeV 3 = [  ATLAS Preliminary ]
= oal - Besded o B 501 e
5 03F =% J.Ldt=1.03 o' F ]
- F Ttz 1 F E
S 0.25F = 40 -
R ] g ]
S o2 E F 1
g g g 30:* e E
§ 0.15F = 20 E it wnens Expected Limit B
| | - Expected+ 1o |
S 04 — E ; = Exz:Zt:di 26 ]
= E E jof Data2011 JLdt:LOS fo —e— Observed Limit B
S .05 B 0f — - Observed, + 1o |
N £ B = theor. uncertainties
3 ] N N I I S S o Y N E N E N B
90 100 110 120 130 140 150 160 90 100 110 120 130
m, [GeV] my. [GeV]
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HT — cs

HT — ¢5, ATLAS-CONF-2011-094, [ Ldt = 35pb~!

T t———————
» H+ — c5 dominates B sk j . Limits at 95% CL: E
E  ATLAS Prelimi L= S Expected Limit 3
for tan[ﬁ' <1 *; 0.8¢- S Preliminary b I Expected £ 1o =
@ 0.7 Expected + 26 =
» details of analysis in £ b —e— Observed Limit E
s 06F . CDF Observed E|
backup 5 oosE ome e DO Observed 3
I E =
» observation 104 3
0 0 o 0.3 =
compatible with “g ok 3
background B ool 0 E
I 2 E L ! L ! | 3
expectation 8 g0 100 110 120 130
> set limits orlr mygs [GeV]
BR(t— H™b . _
( . ) » already with 35pb~! comparable to
assuming

BR(H* — c5) = 1 Tevatron results
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H — vy

Fermiophobic H — v, ATLAS-CONF-2011-149, [ Ldt = 1.08fb~!

. - . =5 102§ L S B S A B A
Fermiophobic Benchmark Scenario CRENE Y Fermiophobic &
_ _ T WW (SM) 1t

» Higgs doublet or triplet models R T e

with decreased couplings to some
or all fermions
» fermiophobic benchmark scenario:
> no coupling to fermions
> gauge boson couplings as in SM
» my < 120 GeV: .
o x BR(H — vv) increased 10°550 T —TT 580
compared to SM M, [GeV]
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H — v~

Number of Fraction of events

. i [GeV] || BRfb] expected events || low-py | mid-py | high-pr

» 2 isolated photons, 110 1634 603 032 | 038 0.30
115 90.4 35.0 032 | 038 0.30

pr > 40/20 GeV, 120 528 211 032 | 037 031
100 GeV < Moy < 160 GeV 125 205 133 029 | 039 0.32
130 3.9 8.9 029 | 038 0.33

» VH and VBF only = boosted Events in data 5063 1073 | 805 185

Higgs, use 3 bins of pr(v7):

. ond H
- po(vy) < 50 GeV » background: 2™¢ order Bernstein

olynomial
> 50 GeV < pr(vy) < 100 GeV poly
> 100 GeV < pr(vy) » signal: Crystal Ball + wide Gaussian
vt ey s 100D i s AB i
200 . E o s F N
(6] [ ATLAS Preliminary ] O gob ATLAS Preliminary 3 (0] 208 ATLAS Preliminary 3
T 180F ERN = 40
3. H(s=7TeV, f Ldt=1.08 fo" 1 B 80 Vs=7TeV, f Ldt=108 1" 3 % ol E=7Tev, f Ldt=1.08 "
£ 160{1 i1 £ g 95
@ 140f 2 vt ERN S Eiaoman 1 @ aof 2 it E
o B SR Sram, w5 cev ] cof o Bt~ 15 Gov ] 3 B Sam, = v Gov
120 | + F
100}+ E 50# + + 1 E|
8of 1 ol :
60" E 30 ' ;
40; ] 20 E
201 low-p_category E 10F mid-p, category ? high-p. category
ool b b Lo b aad PFETNEN AAVAVINEN AVRVEVE AVATRVINE ISR AR (TR AN STAVAVEN AAVAVANT YRVEVEVEN ATV A
00 110 120 130 140 150 160 foo 110 120 130 140 150 160 00 110 120 130 140 150 160

mo [GeV] my [GeV] mo [GeV]



H — ~vv

_ R/A/H > 7T HT > tpaqv HY o mepr  HY 55 Hoyy  HYT o utut a1 pp Summay
Exclusion limits @95% CL

— T T

[ —— Observed limit ATLAS Preliminary
------ Expected limit PR
1ok I+ 1o 2011 data, |L=1.08 fb
[ J+26

Ll

T T T

1

|

95% CL limit 0N /¢ miopnotic

[

AT T

Fermiophobic H — yy

Lo

] S S S S S IS S S S NN SO ST R R
10 115 120 125 130

m, [GeV]
» simplistic fermiophobic benchmark model

> expected:

110 GeV — 116 GeV

» observed:
110 GeV — 111 GeV and 113.5 GeV — 117.5 GeV
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Ht+ & ptpt

Doubly charged Higgs, ATLAS-CONF-2011-127, [ Ldt = 1.6fb~!

> predicted in left-right symmetric,

Higgs triplet and little Higgs models | no excess = set limits on

» production via pp — HTtH—~ o(HYTH~ ) x BR(H** — p*u*)

» same-sign dimuons ATLAS Preliminary

2

Lol

)
. N
» look for dimuon mass resonance = detﬂ_eﬂ,t
=
> T T T T T T
8 ATLAS Preliminary J-Ldt=1.6 ' Data 17 40!
[ Non-prompt u b
102 . -+ =
- 0E [l Diboson 3 et
o F — H (150 GeV) o
'g - — H (200 GeV) o X
5 1 — HE* (300 GeV) — %: 1= Observed 95% upper limit
S El " S Expected 95% upper limit
£ 1 % E [ 68% of Pseudo-Experiments
a B 1 C ] 95%of Pseud i b
L 3999990 | eft-handed H™* production, BR(H*—ut)=100% B
fox LS Right-handed H= production, BR(H=op#p%)=100%
P | N I N RN B
10700 150 200 250 300 350 400

)

H= mass [GeV]

> my++ <375 GeV, my++ <295 GeV
. (assuming BR(H:@:‘: S ptpt)y=1)

Data / bkg

2

50 100 150 200 250 300 350
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ay — pp

NMSSM a; — pu, ATLAS-CONF-2011-020, [ Ldt = 39pb~!

Invariant dimuon mass:

s
ATLAS Preliminary
\E:?TeV,det:SQ pb’

» NMSSM: additional complex
singlet scalar field to solve p

Entries/100 MeV

10° E
problem g ; —
» 3 CP-even scalars (hy, ha, h3), 103;7 et EWW;;:.......%
2 CP-odd scalars (ay,as), H* P ol
» ay can be very light, i.e. 10°

Mg, <2mp

MC :m(a) = 65 GeV
MC :m(a) =7.5 GeV
[ M :mia) -85 Gev
MC :m(a) = 1.5 GeV
1.,
" 12

> opposite sign dimuons %1600 \?TL/;sTef/re"mmary JLd' s9pt" :
> likelihood ratio selection e f
» limit setting by fit to mass -t

spectrum :
» T region excluded

"
1,0, [GEV] 10




Summary

Summary and Outlook

T T T
ATLAS Online Luminosity Vs=7Tev

T £
Z E [ LHC Delivered
2 6? [ ATLAS Recorded
% 55 Total Delivered: 5.61 f6'
> F  Total Recorded: 5.25 fts'
2 4=
© =
> wide variety of BSM Higgs g o
models probed T 2
e
» observations compatible with b3
. C L L
Standard Model expectations 2§02 004 G006 3008 8110

. L. Day in 2011
» set strict upper limits on cross

sections and branching fractions
» more data being analyzed,
updates soon
» still large parts of BSM Higgs
models open for discovery!

“This is not exactly, what theory predicted i‘*‘ B
for the Higgs decay!”
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Summary

HT — ¢5, ATLAS-CONF-2011-094, [ Ldt = 35pb~!

» Ht — c5 dominates for tan 3 < 1

» suppress QCD multijet background by
requiring large EXsS and mq

» kinematic fit with top mass constraint
to select best charged Higgs candidate

» remaining QCD background estimated
data-driven

» W+ >4 jets normalized to data

> set limits on BR(t — H™Tb) assuming
BR(H* — c5) =1

Events /5 GeV

1

95% CL on B(t — H'b) with B(H'—> ¢5)

T
® Data2010

— Background only
2z~ Uncertainty

— Signal + Background
---m, =110 GeV

ATLAS Preliminary
I L=35pb’

BA(t - H'b) = 18%
Non-tt

K 20 40 60 80 100 120 140 160
myj; [GGV]
e T T T
0.9 Limits at 95% CL:
E ATLAS Preliminary J‘ L=385pb"  eeeen Expected Limit
0'8: N Expected + 1o
0.7 Expected 26
E =e— Observed Limit
o6 e CDF Observed
0.55 e DO Observed
0.4F
0.3F
0.2E
0.1F
E L |
0 90 100 110
H —1
> already with 35 pb

comparable to Tevatron results
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Summary

Experimental techniques: 77 mass reconstruction

> use mass sensitive variable as final discriminant
> ep channel: effective mass

M7 = e+ pu A ppgi)? P = (BE, BES", BE,0)

> ThadThad Channel: visible mass mr,_ 7.4

Missing Mass Calculator (MMC)

@

5 3 1-prong Tt decay

_ >0 45<p <50 [GeV] |

> used in e/uThaq channel So.0151 ATLAS Simulation |

'_E L 4

» NIM A654 (2011) 481 < [ +Z—>n8imulalion i

> split £ in two vectors ool , —— Probabilty function |

(= neutrinos from each 7) [ i

» invariant mass with visible decay L 1

products = m., 00051 ]

» scan over free pars. and weight i \ .

i Iy 1
with PDF to come from 7 decay Y o B

» find mass with highest probability Ay [rad]

22/19



Summary

Experimental techniques: Embedding

= 300
@ [ €Thag * WThag ChaNNels ATLAS Prellmmary:

Z — 717 background estimation S o500 - bt 2
2 E Z/y* MC E

> select Z — g & 200- Wz ]
& f 1

> remove /'s, take these as 7's 1500 i f-rrevtia-rose:
» simulate 7-decays and detector l
response 100; ]

> remerge with original event 50 ; i ]
» underlying event, pileup, hadronic Foom " - ]

R

activity: taken from real datal 50 100 150 200 250 300

MMGC m., [GeV]
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Summary

MSSM neutral h/H/A — 77: Limits on 0 x BR(¢ — 77)

ep only Thad Thad Only
= T T T T T =
‘% mLeu channel ﬂ 103lthadthad ‘channel‘ ‘ ‘
B —e— Observed gg - ¢ CLs 'E —e— Observed gg — ¢ CLs
........ Expected gg— ¢ >
e e 1 e
g - Expecée;{:bw - 3 ?n: 10% -+ Expected bbo
% Gy X BR(H,~77) theory 2 [ o5 % BR(H,, ) theory
» assume 100% © e
. 5 10¢ 3 5 10 vg=7Tev,j|_at=1.oafb"
gluon-gluon-fusion E =77, [ L= 101" E )
or 100% g E g
S
_ 2 = ATLAS Preliminary a ATLAS Prelimi
b-2EEeclaieg £ 10706500 500 400 500 600 % 10} e
: & % 19100 200 500 400 500 600
8 2
production m, [Gev] m, [GeV]
(acceptances | o
{Thaq only combination

slightly different)

> assume only one

T T T T T
i All channels
oL

T T T
[EThag + 1T, Channels
—e— Observed gg— 0 Cls

Observed gg— 6 CLs.

Expectedgg—¢ 1 T F e Expected gg - ¢
Observed bbo CLs —&— Observed bby CLs
resonance 10% ~mimin: Expected bbp 107 - Expected bbo
[ o X BR(H, ) theory [ o x BR(H,, ) theory
> can place

i 5=7TeV, J.Ldl =1.061"
model-independent

(s =7TeV, _‘.Lm=1.oefb"
limits on 0 x BR -

1F N

ATLAS Preliminary

10306500 500 400 500 600 10766500 500400500 600
m, [GeV] m, [GeV]

ATLAS Preliminary

95% CL upper limit on 5,x BR(¢9— t7) [pb]
>
95% CL upper limit on 6,x BR(9— 1) [pb]
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Summary

MSSM neutral h/H/A — 77: Limits in (ma, tan 5)-plane

ep only ThadThad Only
« 60 T T T T =Y
S en channe S Tradfrag ChANNE!
had —e— Observed CLs = —e— Observed CLs
50  ff e Expected CLs |
[EmERt
i 20
40¢ FZALEP ]
30¢ E
20f 0 >0
10! ls=7TeV, J‘Ld(:‘.ﬂslb" fs=7TeV, ILdl:W,OE fo!
///' ATLAS Preliminary ATLAS Preliminary
00 150 200 250 300 350 450 00 150 200 250 300 350 400 450
m, [GeV] m, [GeV]
{Thaq only combination
@ 60T
? €0 €09 + T, ChaNNels § Allchannels 7/ pnee 150
= —e— Observed CLs
50 - Expected CLs - 50|
[ ERT
40 C+20 | 40
30k E 30}
20} s 2008
I 3 Expo
10 5=7TeV, J.Ldf=‘-°5'b" 10475 =7 TeV, _[Ldt:l.os'b b
i o
2% ATLAS Preliminary ATLAS Preliminary Py
%//ﬂ%/{/mmmwmwm’ 01
%00 150 200 250 300 350 400 450 00 150 200 250 300 350 400 450
m, [GeV] m, [GeV]
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Summary

MSSM neutral h/H/A — 77: Additional Plots

e embedding Thad Thad €mbedding ThadThad €mbedding
> BOOF"_T T T T 3 > 0.5 T T T T > 0.5 T T T T
3 ey channel ATLAS Preliminary 80 45 Trodtagchannel  ATLAS Preliminary 3 80 45E Tradtragchannel  ATLAS Preliminary 3
2 500> T 04 E 8 E
% Embedded Z/1* - 2 : a
% g -+ E 2035 ? —+ Em.bedded Zy > 3 203 —}- Embedded W pv ]
g . .m —1tMC u_>1 03 + W zv-wne 3 “_>J o B v-one 3
0= g E 20.25 - E 20.2! =
] % 02 3 % o V§=7T5V,J-Ldt=\060b E|
200F JE=7Tev,J-Ld(=1.oslb' E s - \E=7TeV, JLdt:l 061" S -
o.15 + E o1 E|
-
= E E
1000 1 01 0 + +
= - 0.05 + E 0.0! —
Obast | e | B B0 Meemmeebece Loceled 2 L I I
50 100 150 200 250 QJ 50 100 150 200 % 50 100 150 200
m,. effective [GeV, visible [GeV] m_. visible [GeV]
U™ [GeV] e
. - T - T
ep: Adey, lThaa: DT ThadThad: DT
014005 T r r > T > T
%1 A0 chamnel 38 €00 + 1, ChaNES B2005 el 4 omszon E
=1200F Data 2011 0 —+— Data2011 1 0180F ™™ - ez ]
21200 i r o oo P 500 A(120) e, tanp-20 16 T
2 r Others. < 2 B 7o)
111000 Diboson 2 400 - B 14 W) +jots E
QD met i Woots (0S-8) 2 e
gooL M & snge Same Sign w2 Otrers E
= = 7 s
e 300! == st 3 10 Z 3
L o
600 E=7Tev‘_“Ld(=1.050b‘ 200 ﬁgTeV'IL:"OGm E 8 vg=7rsv,J.m|=mem"
L i 2 1
400F arias Preliminary ATLAS Preiminary 4 ATLAS Preliminary 3
200 100 E N E
: . Eoliilinl il oo i)
% 05 1 15 2 25 3 %2040 60 80 100120140160180200 20 40 60 80 100120140160180
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Summary

Additional Plots

Embedding: 7-Likelihood
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» exactly one electron or muon

> 4 jets, exactly two b-tagged, high Er’l?iss
» combinatorics: R 2
min (XQ _ (mjjb;mtop) + (mJ'J';mW) ) <5
w

atop

» cannot rely on theory prediction of
O tt—bbW +W —
2m?2
> cosff = 52— —1
! m§0p7m5V

> constrain t& — bbW W ~ contribution

(cannot rely on theory) from

control region: cos6; > —0.2
» signal region: cos6; < —0.6,

my¥ < 60 GeV

» final discriminant: transverse mass m#

(Phys. Rev. D 81 (2010) 055010)

» QCD background:
data-driven estimate (fake rates method)

1400~————————F—————
e [ATLAS Preliminary ILdt =1.03 17
£1200- b
S [ my =130 GeV 3 tt (with H) ]
1000/ Br(t —» bH") = 10% 3 &t (W'W") ]
F -— = Single top ]

800 mZ+jets
W +jets

600 NN [ Diboson

r A\ BQcD ]
400 Ny ® Data 20117

Vv
-
N
=3

Events/ 10 Ge

200

—_
o
o

Summary

N N

coso*

LA L B B L B B R

FATLAS Preliminary ILdt =1.03 fbrW:

[ O3 tf (with HY) m,. = 130 GeV

[ CItf (W'W)  Br(t = bH") = 10%

[ @@ Single top
EZ+jets

MW +jets

[ Diboson

I QCD

e Data 2011

o]
o

60

40

20

ool

- SN i i
BO 40 60 80 100 120 140 160 1
mi [GeV]

0



o 600
, ) S [ATLASPrelimina det: 1,030

2 lepton channel (H" — Tiepv, W — (1) |y v E
€ 00 m . —130GeV T (with HY) ]

g F Br(t—>bH’)-10% O (W'W) ]

» two oppositely charged leptons 4000 @ Single top ]
. F mZ+jets ]

> 2 jets, exactly two b-tagged 3005 [ Diboson ]

: N B QCD & W ]

> ee and pp: Z-veto, EFS > 40 GeV 2008 e Data 2011 ]
£ L ]

> eu: phh+ps + Y ER® > 130 GeV Jook ]
» cannot rely on theory prediction of oS ]
P ] 0.5 0 05 1
tt—=bbW W= B cos6*, H' side

» constrain tt — bbW W ™ contribution > 250

from control region; 8 [ATLAS Preliminary ILdt-‘I 03" ]

cos0 > —0.4 2 200 T3 (with H') m,. =130 GeV ]

> Signal region: % b EgiﬁVgVI;V\tlo)p Br(t — bH") = 10% 1

cos 0] < —0.6 & 1500 5 7 4 jets .

» final discriminant: generalised transverse i Eg’cbgsgnw ]
H 100F ]

Mass My (Phys. Rev. D 81 (2010) 055010) | e Data2011 ]

» QCD and W background: data-driven S0 ]
estimate (fake rates method) i L ]
9660 80 100 120 140 160 180 200

m¥, [GeV]




H* — 7.,v: Additional Plots

95% C.L. upper bound on Br{t — bH")

Limit for 1 lepton alone
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a; — pp: Additional Plots

Background-only fits
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