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“* signal topology

Gluon Gluon Fusion
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high cross section

two isolated
muons

low ET
no additional jets

associated production
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H— pp

Vector Boson Fusion
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lower cross section
two isolated
muons

low Bt

two jets in forward
region

@ very low cross
section

@ boson in the final

state can offer
additional leptons for
separation

statistics to low at
this point
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™ backgrounds

Drell-Yan Z/~v* — pupu
)]

RWTH

Drell-Yan VBF contribution

dominant
background in q
SM selection '

two isolated
muons

low Bt

an

w+

v
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@ similar topology

q to VBF Signal

29w+ “" @ two isolated
9 muons

2w ~ @ two well

5 “ separated

forward jets

non-isolated | additional backgrounds

muons with
low pr

high #1 due
to the
neutrinos
from the

@ Single top production
@ Di-Boson production
@ W + Jets

@ QCD

Wi—decay
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CMS Integrated Luminosity, pp CMS Average Pileup, pp, 2012, Vs = 8 TeV
Data included from 2010-03-30 11:21 to 2012-12-16 20:49 UTC
25

—— 2010, 7 TeV, 44.2 pb '
—— 2011,7TeV,6.10 "
— 2012,87TeV,23.30 "

Recorded Luminosity (pb~'/0.04)
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% Preselection ImUINI '“’}@%%

basic muon selection

[%]
. ) Q —— cmspam
@ single muon trigger kS 2y
(pT.U‘ > 24 GeV) g - f Pair Production
] ;
@ two well reconstructed muons O S I oo ez
Wlth . st ., - Single Top Production
: [ e
® pPpTp > 25 GeV "'~., SM hy— 1 (@ 125 GeV) x 20
° |nu| < 21
e isolation

@ opposite charge

MC corrected for:

@ pile-up

o trigger efficiency

@ muon reconstruction efficiency 70 100 200 300 400
M, / GeV

@ muon momentum scale

invariant di-muon mass after muon selection
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CM/

= Categorization

di-jet preselection

o two jets with p/¥' > 40(30) GeV
o Pile-Up jets rejected
(] ET < 40 GeV

RWTH

failing di-jet preselection
o NonVBEF tight
o pit > 10 GeV
e split into geometric muon

categories
o (Barrel/Endcap/Overlap)
@ NonVBEF loose
o pit < 10 GeV
o split into geometric muon

categories
o (Barrel/Endcap/Overlap)

passing di-jet preselection

o VBEF tight
o |Anjers| > 3.5
e mj; > 650 GeV
o GGF tight
e not in VBF tight
e mj; > 250 GeV
o p > 50 GeV
@ VBF loose
e not in VBF tight or GGF tight

v
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“*  combined fit to data RWTHAACHEN

background hypothesis:

e—)\-m

(m— Mz)?

v Boson (NZ1Z2)
[ v o Prciucion
e

background fit

Candidates

@ unbinned likelihood fit of s + b
hypothesis to data in each category

@ signal strength and background e
parameters are free !WF

@ signal and background shapes used in

Fit

(Fit- Data)/

Colvvn b v b Lo 1o 17
120 140 160 180 200 220 240
m,, / GeV
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CMS Preliminary

(s=7TevL=501"
5=8TeVL=19.7fb?

Combination

CMS Preliminary Standard Model H— pp

—e— Combination
—e— 2.Jet Combination

—e— 0,1-Jet Combination
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my®-scenario
Mgysy = 1 TeV
H=-200

0P EoynHiags 274 mI™ scenario (u=200)

- gluon fusion

B associated prod. (bbH)
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“* signal and backgrounds in MSSM RWNTHOACEEY

b-associated production

@ similar to SM @ dominant for
700000000 »
g GGF higher values of
AL @ two isolated tanf3
A muons -- @ two isolated
TOOC000D" Q low Fr muens
@ no additional jets O low £r

@ two b-jets in
forward region

important backgrounds
@ similar to SM Analysis
@ bbZ production irreducible to bbH
@ top pairs more important for bbH
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“*  Selection
selection and categorization

@ same trigger and muon
selection as SM analysis
(] ET < 35 GeV
o B-tag category: at least one jet
with:
o pr > 30 GeV
° |’I7j| <24
o Pile-Up ID passed
o Anj, > 05
) B—tag (dcsv > 0679)
o No-Tag: Everything passing the
preselection and not falling into
the B-Tag Category
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CMS Data
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invariant di-muon mass after preselection
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% Signal Modeling

Signal Fit

@ a single peak consists of linear
combination of a Gaussian and a
crystal ball shape

@ complete signal hypothesis consists of
three peaks for each neutral MSSM
Higgs

@ signal hypothesis is fitted to MC
Simulation at each point and category

@ shape is interpolated between
generated mass points
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pseudoscalar A’ contributior
B 1eavy scalar H contribution|
I heavy scalar b° contribution
combined signal it

1 fit contribution
===+ H fit contribution
==+ A” fit contribution

Xy = 1.01

o
@ parameters are fixed for final fit ;"f
o confidence level scanned in %
ma — tanf3 plane iy
o limits calculated with signal samples 100120140 160 180 200
closest to 95% C.L. in the scan Ma/ GV
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“* ' MSSM Results RWNTHOACEEY

2011 confidence level and limits
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*  Summary RWTH

N

SM Higgs
o full luminosity (24.84 fb=1) utilized for analysis
@ 15 categories focusing on VBF and GGF
@ combined sensitivity of 5.1 times SM is achieved
o fluctuations in two categories lead to a broad excess around 145 GeV
o after look-elsewhere effect they amount to a significance of 0.90
@ analysis public as CMS PAS HIG-13-007

MSSM Higgs
@ 2011 analysis public in CMS PAS HIG-12-011
@ update with full data-set in progress

@ 2 categories focusing on bbH and ggH respectively
@ analysis public soon as CMS PAS HIG-13-024
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CMS Preliminary Combination CMS Preliminary Standard Model H- pp
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