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SM H—1t: Analysis Channels 2
2]
2w
- | TH
ee/ep/pp €T ,UT, TT
with several subchannels based on additional jets
Subchannels
- 0 jets H H
- 1ljet:p.,(m .
) pT. ( ”J) u replaced
- VBF 2 jets: p_, An, m., (CJV) by simulated
T decays

- 1l channel: VH 2 jets: p_, An, m.
Background estimation Jet

- Z+tjets: 1-embedded Z—pup . .
Schematic representation of the

- Multijet background from data embedding procedure

- Misidentified t decays: correction from data
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Mass Reconstruction 2
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Elagin et al., NIM A654 (2011) 481

Collinearity requirement relaxed
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d (Pz(l)D )
equalto E_ _ ,
Lomiss weight with PDF
— 2 equations, 2 unknowns

0.2
A6y, [rad]
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SM H—tt: 1l Channel 2
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SM H—rr: TT Channel

Preselection: 2 ¢ trigger, t p, > 35/25 GeV
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H—1tt Exclusion Limait
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95% confidence level

exclusion limit based
on CLS

Observed (expected)
exclusion between 2.5
(3.2)and 11.9 (7.9) x
Standard Model cross
section
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SM VH, H—bb: Analysis Channels 2
0
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WH—Ilvbb ZH—llbb ZH—vvbb
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SM VH, H—bb: Background Estimation JE
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tion variable for Z+2 jets sample based A(E. ,p. . )and
Normalization by fit in m : fmiss " T :
bb min(A@(E_ _ , jets) consistent with 0
. T,miss
sidebands and
60 GeV < mn<76 GeV
106 GeV <m_< 150 GeV § [ ATLASPeimnay | Lo
o - | Ldt=46m7\Ns=7Tev Wl signas
> 1207 AT ABPrdimiray ¥+ buazorr ] O LH_WM—, o
O L | Ldt=4.77,ys=7Tev B Signalx5 ] B 400 EF*>120Gev ____Tg;alBG E
o 100~ = i (m =120 GeV} S C — Zujets ]
> BT B ToldlBG T gof Weste
g % | | D2 : —Dibosn
Lﬁ 60: = Diboson _: 202— —
4of E
20F 200 250
: m,: [GeV]
00

13



. () [ ] [ ) U
VH, H—bb: Systematic Uncertainties 2
_E_
zI.IJ
S
Bin ZH — {7{" bb WH — {vbb ZH — vivbb
p5[GeV] pY [GeV] ET[GeV]
0-30] 30-100] 100-200, =200 0-50{ 50-100] 100-200] =200/ 120-160] 160-200, =200
Components of the Background Systematic Uncertainties [%]

B-tag Eff 3.1 2.8 2.2 1.7 1.4 1.7 2.5 11.3 4.1 9.2 15.6
Bkg Norm 5.2 5.0 5.2 3.6 4.0 2.8 2.7 3.5 3.1 3.9 4.2
Jets/ ETs 1.0 2.8 3.5 3.1 2.1 1.6 1.6 6.4 8.2 10.7 16.9
Leptons 0.4 0.5 1.1 j6 1.0 0.4 0.7 6.1 - - -
Luminosity 0.2 0.1 0.2 0.4 0.1 0.1 0.1 0.2 0.2 0.5 0.8
Pile Up 0.7 1.8 1.5 6.9 0.6 0.7 1.1 2.5 0.7 2.6 1.9
Theory 1.3 1.7 1.2 234 3.1 1.0 1.1 11.9 3.7 6.3 11.1
Total Bkg 0.6 6.9 10.0 26.6 5.8 39 44 19.6 10.4 16.1 26.0
| Components of the Signal Systematic Uncertainties [%] |
B-tag Eff 10 11 13 16 10 11 13 15 13 16 21
JES/MET 6.5 4.6 4.0 3.7 6.7 6.8 1.8 4.7 11.0 54 0.9
Leptons 1.1 1.5 1.5 3.6 3.2 4.2 5.0 3.5 - - -
Luminosity 3.9 3.9 39 3.9 3.9 39 39 3.9 3.9 39 3.9
Pile Up 0.7 1.2 24 34 1.4 3.9 3.2 34 0.5 0.8 2.1
Theory 5 5 5 5 13 13 13 13 13 13 13
Total Signal 13.6 13.3 14.9 18.3 18.5 19.4 214 21.5 21.8 21.7 26.8
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VH, H—bb: Exclusion Limit 2
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For high tanf} decay into tt enhanced

Analysis selection and background estimation very similar to
Standard Model analysis 1n the O jet channel
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For high tanf} decay into tt enhanced

Analysis selection and background estimation very similar to
Standard Model analysis 1n the O jet channel
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Charged Higgs
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Analysis channels:

1t — bbH*W™ — bb (T,,,V)(qq) : lepton + jets

tt — bbH* W™ — bb(t, ,V)(¢V) :tau + lepton

tt — bbH*W* — bb(t, ,V)(qq) itau+ jets
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Charged Higgs

Lepton
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Analysis channels:

1t — bbH*W™ — bb (T,,,V)(qq) : lepton + jets

tt — bbH* W™ — bb(t, ,V)(¢V) :tau + lepton

tt — bbH*W* — bb(t, ,V)(qq) itau+ jets

+jets: T + lepton: T + jets:

> 250 > e - P
3 [ e Data 2011 @ 400 THU e Data 2011 E 8 80 ATLAS Preliminary e Data 2011
‘C‘)ZOOiD tt— bW W A E S 350F \ (True ¢ E S JTrue z
< 2001 mm Others N = I Jet > misid > Bl Jet—7 misid
£ [ N\ SMuncertainty |\ £ 300F B ¢ misid : € B o7 misid
|.T>J, 1500 ~ W' T 130 GeV ] L% o50F Il Misid’ed lepton 3 & Il Multi-jets ]
[ B(t— bH") =5% SM uncertainty N\ SM uncertainty
C ) - a =130 GeV ]
100 det=4.6fb1 s G:\i ] g'&r bH) %]
- - =5% 13 — =5% ]
[ \s=7TeV (t>bH) E E
L ATLAS ATLAS Preliminary ] JLdt =46f"
50; Preliminary - .[Ldt=4.6fb.1 E V=TTV
i 1 \s=7TeV ~ E
gt 8 e q Lo 4
90 40 60 80 100 120 140 160 180 100 150 200 250 300 50 100 150 200 250 300 350 400
GeV !
i 7™ [GeV] m; [GeV]
Upper bound on m_ (W,H*) m_(tE. )
PP T ! T,miss T' ' " T,miss
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Charged Higgs: Exclusion Limit

B(t— bH")
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NMSSM a —pp
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NMSSM: additional scalar "
singlet S
- 2 CP odd Higgs fields: a ,a, w

- a_can be very light (10 GeV)

Entries/100 MeV

Analysis selection:
- 2 pwithp >4 GeV

- 45 GeV< mulu <14 GeV

SR
ILdt=39pb'1—;

600~ ATLAS Preliminary
\s=7TeV

IS
o
o

Construct likelthood ratio from
1solation and vertex fit quality

Ogg > a, - [PP]
S L
n
[

S

—— Observed limit

—_
o
o
o

pEsss  Expected limit

- Background from m sidebands
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Summary

UNI

The sensitivity in the H—fermions channels was

increased significantly

First LHC collisions with 8 TeV center of mass
energy are currently being recorded

The goal 1s to collect data corresponding to an
integrated luminosity of 15/ftb 1n 2012

— There will certainly be
interesting results from

ATLAS in the search
for the Higgs boson

M
—
o

95% CL Limit on /o4

10"E
o ICLs Limlits

- ATLAS Preliminary
— Obs.
---- Exp.
Etic
C1+2¢6

" 2011 Data -
f Ldt=4.6-4.9 b -
\s=7TeV

FREIBURG
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Standard Model _
Combination -

Higgs BR + Total Uncert

111 1 ||
LHC HIGGS X5 WG 2011
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ATL-CONF-2012-019
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Standard Model: Limit Combination 2
—2_
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E C e — e RS
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Standard Model: Limit Combination 2
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