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“* signal topology

Standard Model

gluon-gluon fusion

high cross section

two isolated
muons

low ET
no additional jets

Vector Boson Fusion

lower cross section

@ two isolated

muons

low BT

two jets in forward
region

two isolated
muons

low E1
no additional jets

b
b

b-associated production

b

h/A/H

b

<N

dominant for high
tan 3

two isolated
muons

two b-jets

low E1
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% backgrounds RWTHACHE

Drell-Yan Z/v* — up

jeﬁ
w @ dominant background

in SM selection

@ two isolated muons
w9 low #r

ey

bbZ [v* — pp

b—jeﬁ _ @ same event topology
b u as MSSM signal

@ two isolated muons

top quark pairs

b—jew pt
b, T / @ non-isolated muons with
t E/T

v _ low pr
w | V‘/M @ high E7 due to the w @ two b-jets
w- neutrinos from the . Q@ low Hr
1 X E7 Wi-decay b_']et i
b v Do o
b—je% v additional backgrounds considered:

W+Jets, WW, WZ, ZZ, Single top

Hendrik Weber Terascale Workshop, Hamburg 04/12/2012



“* the CMS detector

CHEN
UNIVERSITY
Compact Muon Solenoid

ﬂI II I 3I
m m m
Key: m

Muon

Electron

Charged Hadron (e.g. Pion)

— — — - Neutral Hadron (e.g. Neutron)
----- Phaton

silicon
Tracker

Electromagnetic
ng]“

Calorimeter

Hadron
Calorimeter

Superconducting

Solenoid
Transverse slice

through CMS

Iron return yoke interspersed
with Muon chambers
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MSSM analysis

as published in CMS PAS HIG-12-011
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CMS /|

~ event selection UNWEr({:sijlw

pre-selection:

CMS Preliminary 2011
- . o ' =7TaV
@ basic muon selection z:?. _._\funzﬁl j]..- 4.968b7"
A"EM
e prur > 30 GeV & = 10° m,=150GeV/c® tanf=30
0 o=
pru2 > 20 GeV _& 1&/2 1M1 (e, 1, T)
(asymmetric due to trigger thresholds) o~ 104 tW
light lar h t: t-channel
° _|77IL| < 21 "'a ight scalar t: s-channel
o isolation 3 .
& 10
@ Fr < 30 GeV .3
event categories: E: R a
@ 1 tagged b-jet ﬁ 3
U -

et 20 GeV

(=
o
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categories UNIVERSITY

3 2011 Gat 1|

=rey X
R =5 PP

Candidates/2 [GeV/c’]
Candidates/2 [GeV/c’]

10°
M, [GeV/c?]

Cat. 1: b-tag Cat. 2: add. muon

N
%

Su
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EE

"
o

Candidates/2 [GeV/c’]
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VS Preliminary 2011
\s=7TeV
Cat .1 unbj nned fit
L= 4.96fb
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@ unbinned likelihood fit of s + b
hypothesis to data

@ signal strength as free parameter

@ signal and background shapes lozk

used in limit calculation:

T T T

o signal shape from fit to
simulation

o background shape from fit to
data

10

Candi dat es/ 2 [ GeV/ ¢?]
L TTTHW

T T

background estimation from data

RWTHAACHEN
UNIVERSITY

[TTrprrrrrrr T CMS Prelinminary 2011 \s=7TeV
10°

m,=140GeV/ c? tanB=50 Cat.1

l— 96t bt unbi nned fit
L= 4.

?/ndf: 0.65

P(x3): >0.99

Ar -0.009 + 0.001 [(GeV/c?)Y
faget 0.022 £ 0.004

gackground 1. 000 = 0.004

expt

xpect ed
f .

L “ ﬁSvna\ : 0.047 + 0.004

20

- 201
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\E=7TeV o
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20000008 expected limt

expected limt

UARRAARNRERERRRRR

CMS Prelimnary 2011
Conbi ned Cat.1/2/3
\s=7TeV
NE‘S,,:lTeVI'rL'“ scenarj o
n2011 |L= 4.96fb
—e— observed Timit
expected linit
expected linmt + 1o
i expected limt + 20




cMms/|

| RWTHAACHEN
= | UNIVERSITY

SM Higgs analysis |
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% Preselection ImUINI 'AANE%W

basic muon selection
WorK in progress
single top
I WJetsToLNu
W
= wz
. . Wi
@ single muon trigger = Ovesro
ZH @ 125 GeV
(pry > 24 GeV) ey
@ two well reconstructed
muons with:
° pr, > 25 GeV
° |n,| < 21
@ isolation

200 220 240 260

m,, / GeV
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%? event categorization RWTH

VBF categories
@ two jets with

- Non-VBF categories
o pfr > 30 GeV

o events which fail the VBF

o [mjet| <5 Preselection are split up further:
@ no additional jets in the rapidity o DiMuonPt Very Low
gap o Pl < 30 GeV
° VBF Tight o DiMuonPt Low
° |An;j| > 5

o 30 Gev pi < 50 GeV
o DiMuonPt Medium
o 50 Gev pi < 75 GeV

e mj; > 400 GeV
o VBF Medium
o not in VBF Tight

o |Anj,| > 4 o DiMuonPt High

o mj; > 400 GeV o 75 Gev pi < 125 GeV
o VBF Loose o DiMuonPt Very High

o not in VBF Tight or Medium o pit > 125 GeV

o |Anl > 3

e mj; > 300 GeV
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VBF categories

RWTHAACHEN
UNIVERSITY

work in progress work in progress
—— Single top —— Single top

10° = ww
=wz 10°
=z

10° B TTlets

== DYJetsToLL
E== Higgs @ 125 GeV/|
—— Run 2012 (12 fb*?)

]
=== Higgs @ 125 GeV
—— Run 2012 (12 fb)

Candidates / 2 GeV

N
o
Candidates / 2 GeV
U

o

S

] | i |
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m,, / GeV m,, / GeV

VBF Tight VBF Medium

Work in progress
—— Single top
=

=== DYJetsToLL
=== Higgs @ 125 GeV/
—— Run 2012 (12 fbY)

60 80 100 120 140 160 180 200 220 240 260
m,, / GeV
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VBF categories
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Work in progress
= Single top
M \WJetsToLNu

‘work in progress
= Single top
= ww

5

wz
=z
B TTJets
£= DYJetsToLL

== Higgs @ 125 GeV
—— Run 2012 (12 fb)

£= DYJetsToLL
E== Higgs @ 125 GeV
—— Run 2012 (12 fb%)

Candidates / 2 GeV

i

1
1060 80 100 120 140 160 180 200 220 240 260
m,, / GeV

Pt Low Pt Medium

work in progress
>10° —— Single top
== ww
= wz
==z

B TTJets
E== DyJetsToLL

E== Higgs @ 125 GeV
—— Run 2012 (12 fb)

1
1060 80 100 120 140 160 180 200 220 240 260
my, / GeV

1 A
1060 80 100 120 140 160 180 200 220 240 260
m,, / GeV
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L‘Z SM Higgs limit prospects UNI\IEF(E:'S-IIw

first limit predictions from MC

= 10°p T —Tg
VBF ¢ f Vs=8TeV J
€ E

E

-

-
O 1ol E

xR E
R E

(=2

non-VBF| g

3

[

Q.
Ll)j 1F =

Vs =8TeV
L£=20fb!
Combination
107k ol PR |
2 3

0 5 10 15 20 10 o
Expected 95% CL Limit o/o,, Integrated Luminosity [fb]

Considering further improvement in pile-up veto and higher cross sections for 13
(14) TeV the sensitivity of this channel should be sufficient to see a SM Higgs
before LS2.
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“* conclusions and outlook

conclusions
@ MSSM analysis already published with 2011 data
@ updated prospects for 8 TeV already done this summer
@ SM analysis gains momentum
@ selection and event categories established
o first estimations for sensitivity suggest ~ 4x SM cross section

outlook
o detailed update of MSSM analysis with full 2012 dataset
o proper SM Higgs limit estimation including

background estimation (similar to MSSM analysis)
signal modelling
category optimization

study of systematic uncertainties
—
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Candi dat es/ 2 [ GeV/ ¢?]

CVB Prelimninary 2011 \s=7TeV
m,,=140GeV/ ¢ tanp=50 Cat.1

J(’L: 4.96fb™* plus MC signal
?/ndf: 0.97
P(X): 0.59
A -0.009 # 0. 001 [(GeV/cz) 1
f g 0.022 £ 0.

sackground: O- 953 + o 008

expected,

f
i f oo 0.047 £ 0.004
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