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Higgs production in 7 TeV pp
collisions
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Standard Model Higgs branching
ratio versus mass
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— at low mass (mH < [35-150 GeV) : H—YY, TT,bb
— at intermediate and high mass : H2WW, ZZ




Delivered integrated luminosity (fbo™')

LHC performance in 201 1

: LHC 2011 RUN (3.5 TeV/beam) 102 LHC 2011 RUN (3.5 TeV/beam)
—o— ATLAS 4.634 fb™’ :
—&— CMS 4.699 fb™' 1015‘

4 H{—— LHCb 1.070 fb~" | " ol

) 10 =
—o— ALICE 3.702 pb~! ; :
PRELIMINARY g 10-1;_
3+ - S I
= 107
less than 1.7 fb! in 2l

)| this talk _ S O e ——————

= 47 8% . . . SR 1

5 ¢ | High inst. luminosity: §

» - f ]

© S L 4 * .-

g 19°r tachallenge for trigger

s § i

A ¢ hlgh P|Ie Up i

0 Mar Apr May Jun Jul  Aug Sep Oct £0 Mar Apr May Jun Jul Aug Sep Oct
Month in 2011 Month in 2011

(generated 2011-10-11 01:16 including fill 2201) (generated 2011-10-04 01:19 including fill 2180)

more than 4 fb I recorded I
(between I I and I 7 in publlc nggs analyses) u




Measurements of Particles in CMS
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High mass : H—>/Z/—4

sighal : 4 isolated leptons coming from common vertex

4e, 4, 2e2
selection :
N ¢ —Z with Pt > 10,20 GeV, 60 < My<120 GeV
'\,  —77:20 < M; < 120 GeV
\.\ M4 > 120 GeV
—significance of impact parameter > 4
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Events/10 GeV/c?

High mass : H—>ZZ®—4|

CMS Preliminary 2011 \/s=7TeV, L =1.66 pb’
T | T T T T

—— ZJets,Zbb,tt bkg

—— +ZZ bkg H

—— + M, =300 GeV |
{ e CMS data

LU
Q.

EI 1 1 1 l 1 1 II\L'II I VI |IIII_§
100 200 300 400 500 60O
M,, [GeV/cT]

CMS Preliminary 2011 Ns=7TeV L=1.66fb"
T T T T T T T T T T

_I, T | T | T T T T | T T | T T +
6 I DATA
B . Z+jets
S ]
B Hlzz
al- D m,=350 GeV/c?
E [ m,=200 Gev/c? E
3f [ m,=140 GeV/c*]
2
1

QOO 200 300 400 500 600
M, [GeV/c?]

signhal model : NLO MC fitted with Breit-
Wigner&crystal-ball (resolution)

bg model : reducible with control zone

irreducible = (pp—ZZ continuum)

shape :at NLO, corrections for gg—ZZ—4l, use MCFM
rate : Z yield in data and ratio Z/ZZ from theory
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High mass : H>ZZ% =21 2 T
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backgrounds: ZZ continuum
Z and W.Z+jets, ttbar, QCD multijet
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signal

background

cut on MET(M7) and A®P(MET,jet) to suppress Z+jets

High mass

anti b-tag to suppress ttbar

M7 = \/Pt2Z + M2 + \/MET2 + M2

Events / 119 GeV/c?
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2 channels : 2e2v, 22V
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ZZ and W/Z yield from MC
Z+jet and ttbar form data
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High mass : H—>ZZ%—-2| 29

S|gnal e 2 clean Ieptons + 2 ]ets form Z W|depeak(0'~ IOGeV) o

{4 6 categories : :
U ow/ SO, eeqq and (0 jet | - jet 2-jets)
main backgrounds : |J|Jqq and (O -jet, I-jet 2-|ets)
Z+jets, ttbar L ——————
| —>75<M,,<I05 GeV
| —+70<Mi< 110 GeV
32 —-MEt requirement in 2 jets
category (—suppress ttbar)
—pangular discrimination of Z+jets

1 CMS
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intermediate mass : HHWW® —2|2v

signal : 2 opposites charged —
final states (e*e', u+u-, eiu$)

background :W+jet, Drell-
Yan, Top, WW

|5 “sub-channels” : >\\ %
{0-jet or |-jets and leptons with same or s\ S %

| opposite flavors (—no b-jets, no Y with low Pt)}———
2 -jets (—>asksVBF Ilke klnematlc)
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intermediate mass : H=2WW® —2]|2v

Hi B
|6%g23ev - 2 oppositej charf sigial states (e*e’, WU, e*P),

Large|backgrounds to remov

o klnem'Jtlcs dlltcrimi ant : My, AD(I*T)

u classification by number of jets (Pt>30GeV);
b-jet and soft muons veto

WWwW

Top

Drell-Yan large missing Et, Z decay veto

Wiets m|eptons Pt>10 GeV and isolation
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intermediate mass : HHWW® —2|2v

Counting experiment:
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intermediate mass : HHWW® —2|2v
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Low mass Higgs search : H—zr

. Jet2 pT = 46 GeV Signal .
~ TetTh, Ty Th, Tet 7, final state

Jet1 pT =177 GeV '}

\ Tau pT = 69 GeV Two categories : ,'
| VBF:2jets (Pt>30GeV),AN;>3.5,n1.n2<0,

Muon pT = 20 GeV MET = 97 GeV

M;>350GeV {
Non-VBF : <ljet, or 2jet failing VBF :

[ CMS Prehmmary s =7 TeV |-e- Observed
; How, L =1.11" -Expectedzk)
----- Expected = 20

CR,

Background :
top, EWK (WH+ijet), Z— 17

-

95% CL limit on o/ogy,

wb'cuspm"; L e T T D T
. minary 2 CMS Preliminar i € CMS Preliminar
95 1.1 107" V=7 ToV E g 3.0 1.1 1o Vs=7 TeV g P e 7 1.1 17 Vaa7 TeV v g 10
8k T, 0= 120 B w T, ; w t.!h :
2 X TTm=120 4 _ _F 1 e - =204 = B6F I > = "
7F ~e— Observed e E 2.5 -._gg:;:ed“ ™ ot : | < o b ;
6F — 3 )z : 5 r
: = { 20 =i ‘- :
SEY B Electroweak - B Eloctroweak : 4 : |
af C3Jaco 4 1.5 [ Fakes 3 -
VBF‘ VBF 5
2f : 2 ;
J + 3 0.5 1 3 1F : | 1
% poleie 0 - ’ : S S——.
0 100 200 300 400 500 0 100 200 aoo 4oo 5oo 0 100 200 300 400 500 110 115 120 125 130 135 140

m,,, [GeV] m,,, [GeV] 16 m,;, [GeV] Higgs boson mass (GeV/c?)



Low mass Higgs search : H—bb

signal : use qq— VH production mode,
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Low mass Higgs search : H—yy

Signal . 2 energetic and isolated Y, narrow myy peak
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Low mass Higgs search : H—yy
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signal shape : sum of 3 gaussians,
parameters from Z—ee data
background shape : 2 order

polynomial constrained to be positive
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Summary Of All Searches
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Combinations SM Higgs Searches
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Standard Model Higgs excluded at 95% CL in the masse
ranges : 145-216,226-288 and 310-400 GeV
(expected echusionZI: | 44-440 GeV)




Projected Exclusion with 5 fbo'! @ 7 TeV
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Significance of Observation (o)

Projected Significance of Observation

with 5fb! @ 7 TeV

'CMS Preliminary: Oct 2010 |
Projected Significance of Observation
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Summary

e Standard Model Higgs excluded at 95% CL in the masse
ranges : 145-216,226-288 and 310-400 GeV

e possible exclusion with 5fb-! of the Standard Model Higgs
boson for masses between | |4 and 600 GeV

CMS
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