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2 Overview

0 Higgs boson in MSSM

A Neutral Higgs boson : bb, tmm
A Charged Higgs boson :n

U Higgs boson in Nexo-MSSM
A A very light CP odd scalar bosag Fhntm

U Doubly charged Higgs boson

A Doubly charged Higgs bosBri*in exotic models like Typk seesaw mechanism

U Higgs boson in SM with"4generation

A Reinterpret searches for SM Higgs boson in the contest of SM with 4 generation
of fermions
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U Two Higgs doublet => 5 physical bosons P, = i ( OT 0 )

A Three neutrals : h, H (CP even), A (CP odd) V2 \ it

A Two charged : M B, — 1 ( oF . )
U Controlled by two parameters at tree level V2 \ v2 + ¢

A m,andtanb

tan 3 = 2
U1

Mg, = M3 + My
Ml%/H = %(Mfl + M% + \/(Mi + M%)Q — 4MiM%60822,6)

Other SUSY parameters are important at higher order corrections
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App- b, - bb i :h,H,A
A Semileptonid decays (jet containingrauon)
A Hadronicb decays

App- = -

A e+m (verycleanchanne] low statistic9

A e+ had (largerbackground, higistatisticg ag hadronic. RSOl @
A mt had (Smallerbackground, higistatisticg

App- - >>
App- tt,t- Hb H- _ A
(1) Hi—>Thu,W¢—>qi§j (2) H* - v, WF — v

B) H* — 1,7 — e(u)v, WF — p(e)v
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e bbb Analysis

Semileptonic

A Trigger:
Muon+1/2 Jets
%1/2 b-tagged
A Offline :
Muon P> 15GeV
(no Isolationapplied
Jets %2 Jets of P> 30GeV

+3rd Jet of P> 20GeV
| h|(jets) < 2.6,

all 3 b-tagged

Muon iswithin one of
two leadingjets

The major background, QCD, is estimated from data.
The other minor backgroundgbar and Z(bb)+jets
Is taken from MC.
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Hadronic

Jetd/3
X2 btagged

X3 Jets:
P;1st >46 (60)GeV
Pr2nd > 38 (5393ev}
P; 3rd > 20GeV
| h|(jets) <2.2
3 athgged

Jet R Threshold depends on Higgs Mass
hypothesis lower (higher) Thresholds
used fora < 180GeV(a > 180

Ge\), drivenby Trigger Thresholds
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bbb ExclusiorLimits
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Non-observationof j Mpb Signal excludaggion of largdanb in MSSM Parameter space
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a | bt tAnalysis

Event Selection

U Trigger
Eventgriggeredby e+ B+, ,and> b _,Triggers, Pthresholds10-20 GeVc

U LeptonSelection

Electrons Muons _had

P> 1020GeV P> 1020GeV P> 20GeV

|' v f HoewH>OH PO |' B F H DM |'| <2.3
isolated Isolated Tau ldentification

Veo againste/>
U OppositeCharge LeptoRair

U Veto Events with additional isolatdgkptons

U Selected Events analyzed in 2 Categones:b-Tagandb-Tag
C Db-Tag 2Kl jet withp;> 30GeV 1 b-Tagged Jet with;> 20GeV
C Non bTag 2Kl jet withp;> 30GeV No bTagged Jet witp;> 20GeV
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4] Background suppression

o Backgrounds:iht £ ée, mygnQCDW+Jetsttbar, diboson

o Tausin signal, are produced with large Thus neutrinos produced in the tau
decay are collinear with the visible products.

o0 Requiringg™ssto point in the direction of visible decay products supprésgets
and top backgrounds.
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ﬂ Background Estimation

U 43 t Use gbserved hbnmsample and replacemuonby
aAYdzZ F 0SR (Ul dz 0aSY0OSRRAY IHond b
Cross section.

U QCD : Estimated from SS/OS data.
U W+jets: Shape from MC and normalization fréhysideband.

U Top pair: Taken from MC and normalized to CMS measured cross
section.

U Dtboson: Taken from MC (negligible)
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Yal (i-Tau mass reconstruction”

~

U alaa 2F _ [SLIN2y LI AN NBO2y aidNHzOG SR
A _decayKinematics
A Compatibilityof reconstructedg™sswith Neutrinohypotheses

U m Resolution ~20% (almost Gaussian)

CMS,\Vs=7TeV,L=46 fb’ All channels 20 CMS,\s=7TeV, L =46 fb"’ All channels
> L oDt m =120, tanp=20) - > b 570 (m, 2120, tanp=20)
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C Limit obtained by scanning

( I §6i eachmasshypothesisM ,;

¢ CrosssectionxBR forgglh and
bbM computed adunction of
M GFydio

¢ Dependencef M, and M, on
01 yi intdatcBuyit

[bt tEXclusiorLimit
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[Hm nearch

CMS Preliminary 2011

CMS PAS HI2-011

L ! s=T7TaV - . .
e f == Small Branching ratio (few times-10
E T = s However,Muons are reconstructedrery efficiently

in CMS anadvith very good Mass Resolution

t: s-channel

oco (almost comparable to Higgs width)

2 Event Selection
SingleMuon trigger

2 Muons R1st> 30GeVP;2nd> 20GeV
| h| <2.1,isolated

Candidates/2 [GeV/c’]

10° Opposite Charge Muon Pair

M- [GeV/eT] Suppression of BackgroundgMss< 30GeV
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Ht Bvent Selection

t.qtJets e/m, 4
u  Trigger
t gt EMSS Electron+2Jets+missingt; /
singleMuon
U LeptonSelection
Pt > 40GeV Pe> 35GeV
tight Tau Id. Pm>30 GeV
isolated
Pt >20GeV
u Jets
3 Jets 2 Jets
of P> 30GeV of P> 35 (30GeV
1 btagged 1 btagged
U E_I_miss
>50GeV > 45 GeVfor et 4
D {t . E™9 <160 >40 GeVfor mtt

U Opposite Charge Leptdrair

U Veto Events with additional isolated Electronduons

e+Hm

Electron+Muon

P> 20GeV
P™>20GeV
isolated

2 Jets
of P> 20GeV

Major backgrounds have been estimated from data
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B

H* signal interpretation

Excessgdeficit) of events expected in the channels whhdronic(leptonic) tau decay
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{s=7TeV L=22fb"' CMS Simulation
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H* Signal Extraction

fs=7TeV L=23f" CMS

_____ rInH.=120|GeV ‘e ttjetsdata ) . . . .
. BloHb00s o wniory The signal idefinedas theexcess of ttbar eventields in

I EWK+tt t (from data)
I EWK+tt no-t (simul)
s stat. @ syst. uncert.

MT(t ’El_miss)
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N MSSME N M= Ny 2(1x)x + Ny + NBSM((IxP ¢ 1)
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ot s e.d X=. WO UD)H
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Ht Exclusion Limit

arXiv:1205.5736
fs=7TeV L=23f" CM {s=7TeV L=23f" CMS
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MSSMParameter spacéor M,/ M, XM,
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va NMSSM: arbnmtm

A Add a scalar singlet to MSSM Higgs fam? |
A 3CP even (h1, h2, h3), 2 CP odd (a1, a2), fn < ‘
A One of the CP odd Higgs boson can be very li . | g

al :amssmCOS:IA-l_ asSin:IA
(superposition of MSSM CP odd doublet scalar
And the additional CP odd singlet scalar). | ?.fé%ﬁﬁggffsmeev

A At CMS: search aboemd belowthe Upsilon family
A Largemroductionrate relativeto Tevatron
A Extendedsearch relativéo BaBar

Event Selection

A Trigger Prescaleyl:

A OSdimuon, p;"> 3.5GeV p;"™ 6.0GeV

A 55<d..<14GeV
A Impact parameter compatible with prompauon

A OfflineMuon Selection p,">5.5GeV |h| < 2.4, isolated
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e SearchStrategy

U Signal extraction

= CMS VJs=7Tev ]

A BinnedML fit over 5.5 14 GeV 2 o L=13f -

(=] e + Barrel Data -

A Massscan in 30 MeV steps z F Barrel ol ixto

0 Backgroundnodel i f TR
A QCD 1storder polynomial 1°3'§‘
A Y(N$ doublecrystalball "

U SlgnamOdeI g + Endcap Data ]

. . - — Total Fit

A SingleGaussian =F  Endeap ket ity

A Meanfixed to center of step 5 :

A Width fixed todetector resolution 103 |

(by fitting the inv. mass spectrum E

with two CB functions) -

o Barrel :50¢ 120 MeV 6 7 8 9m 1[Oeev111 127 13 14
o Endcap 90¢ 190 MeV o
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3 Exclusion Limits

arXiv:1206.6326

No significanexcess of events
observedn 1.3fb-1 @ 7TeV
exclusionimits set

at the level of 2, 6 pbfors x B
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