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CMS

iggs production at LHC (3
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* Main production channels: gg—H, gg—=qqgH

* Main decay modes used for early searches: VV,TT,YV
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cvs. Current status on SM Higgs
boson exclusions
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CMS

H->WW-2[2v analysis

« Signal signatures:

- two isolated leptons
- large missing E. | )7

- low jet activity

- lepton azimuthal angle
correlations

* Irreducible background: WW
 Main reducible backgrounds:
- tt, W+t, W+jets
- Drell-Yan, WZ, ZZ
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CMS

W+ jets background reduced due
to different A®(l,l1) distribution

e cuts based and neural network

selections are considered
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CMS

« W-Ilv analysis validates physics
objects used by the H-WW
analysis

« Excellent MC-Data agreement

« Extracted W cross section agrees
well with known values(more
details in talk by M. Konecki)
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—212V expectations
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« Expected exclusion with 1 fb': 150<m_ <185 GeV/c?

« Using the NN, close to discovery limit with 1 fb:
160<m <170 GeV/c?
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CMS

H->ZZ%-4| analysis

« Signal signatures:

CMS,
- two isolated l
leptons ‘ .\

- Z mass constraint __f\"‘({
- Irreducible background: ANRS
"
ZZ gl

- Main reducible O

backgrounds: .

- Zbb, Z+jets,

: First ZZ—-4u event observed in CMS
W+jets, tt m, = 201 GeV/c’
- QCD
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CMS Preliminary
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Event selection:
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- lepton isolation |
- lepton p,

- lepton impact parameter 0:.
- 50<m(best pair)<100 GeV/c?

- 20<mass(second pair)<100 GeV/c?

o«
o

Exclusion limits:

OJ

event counting in a mass

window m, *20_, \

do/dm [fb/10 GeV/c?]
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CMS

« Z-ll is used for data-driven
measurement of the lepton
reconstruction and identification
performance.

« Excellent MC-DATA agreement
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Z—Il analysis

« Z-ll analysis used as standard
candle for the H-ZZ-Il analysis
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CMS

Z—4| expectations

CMS Preliminary: projection for 7 TeV, 1 fb Mar 17 2010
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e No SM exclusion in this channel alone

« SM with additional fourth quark generation:
expected exclusion with 1 fb': m,<400 GeV/c?
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CMS

H-yy analysis
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—-VYY analysis
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expectations

CMS Preliminary: projection for 7 TeV, 1 fb Mar 17 2010
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e No SM exclusion in this channel alone

e a fermiophobic Higgs has o(h)-BR(h—-yy)>4:SM, so it
could be excluded for m <110 GeV/c?
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CMS

ombined SM expectations

—
o

—
o
w

=1 @7 TeV ] :
C—2'@7Tev ] : CMS Prehmmary Oct 2010

= |
& | —5m'@7TeV b% Prqected 95% CL Limit on GIGSM
= i 0/ (O | imib A e e 2f'@8TeV 7 O
g _ PrOJec:ted 95/6 CL L|m|t on G/GSM A @BTeV - ® 102 | ) — combind Cww@zneo
S 5 ) fb! @ 8 TeV ey - - - WW(2I2v)#1
— - ! V(bb)-boosted - VBF(WW)— 212v
é = S Y P VBF(t1) —2ZZ- 4l
j= £ . —— W(WW)-s IvIvjj (SS) --- ZZ 212v
j 1 = 10 eif o= Z(WW) (D)) - ZZ 212b

- f : : :
o o | : |
32 =
g T

(9]

—
TTTTT TTTT-TTTT

o« With 1 fblexc

« With 5 fbl exc

100 150 200 250 300 350 400 450 500 550 600 200 300 400 500 600
Higgs mass, m [GeV/c?] Higgs mass, m, [GeV/c?]

10"

usion in range 145<m_ <300 GeV/c?

usion in range 114<m_ <600 GeV/c?

CMS potential for the Higgs
boson searches with 1 fb!

16 Cracow Epiphany conference, 11.01.11
Artur Kalinowski, Faculty of Physics, UW



"> Combined SM expectations
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« with 1 fb'*no 50 discovery is expected
« with 5 fb'* discovery in range 145<m <230 GeV/c?
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CMS

Signal sighatures:

- isolated lepton from
semileptonic tau

decay

- Isolated tau-like jet
from hadronic tau

decay

Irreducible

background: Z-TT

Main reducible
backgrounds:

- QCD, tt, W+jets

- Z-ee, y+jets
- Z-Hpp

MSSM h/H/A-TT ™

L =

L

(1=
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tan s = 30

g9 — P ——A]

h
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maximal My [GeV]
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H mass BR(¢p—171)~0.1

BRETT—>[J+TJet+X) 0.23
BR(tt—e+71jet+X)=0.23
BR(tt—-T1jet+T1jet+X)=0.42
BR(tt—-1+1+X)=0.12
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CMS

MSSM h/H/A-TT

 Event selection:
- lepton isolation
- lepton p,
- hadronic tau identification
- mT(l,MET) cut against W
- b-jet tagging
- veto on extra jets

e Exclusion limits:

- mass reconstructed with collinear
approximation

- event counting in a sliding mass
window

CMS potential for the Higgs 19
boson searches with 1 fb!

2160}

Z120f

100§
80F
60
401

20
- 1 |

Nev / 25 GeV/c?

CMS, 301b™. L=2x 10¥cm?s ™

H/A—T1T— 4]
mi_. scenario
M,=200 GeV/c?

tanp=20

— signal
----- background|:

— sum

200

400

600 800 1000
M.__, GeV/c?

50 |

40

CMS, 30fb™. L=2x 10**cm2s™ |

H/A—11—e4+j

mh ., scenario
M,=200 GeV/c?
tanf=20

M BaN oo

— signal

---- fot.backgr
— sum

0_'|
0

200

400

600 800 1000
M. ., GeV/c

(%



12III|III|IIIIIIIII|III|III|III|III

CMS | i r;r:‘}‘ i . B TTBar -
@ B W —=s1v™
—TT alna yS|S @ 10 BEZ
o i W -—-uv-
2 D o CJacp -
« Z-TT analysis used as = 8 ! Wz
standard candle for the g N B
H-TT analysis providing g I GMS Preliminary 2010 -
. i L,,=17pb'\s=7TeV
information on performance al N
of tau identification and -
reconstruction 2f -

* First Z_)TT_ candidates DU 20 40 60 80 100120140160 180
observed in CMS visible Mass[GeV/c?

 Fair MC-DATA agreement

observed

Z-TToU+T-jet
(three prong)
candidate event

GHSF ;L i ’|t|Hl:3 LFW

\ rI d: '%- nAug 15 03:5748 2010 CEST
\ FE F W 142971 7 323 ’IHﬂ FL‘.

(| Lumi seclion: 348

| OrLlCmssng 91187947 / 2286

CMS potential for the Higgs
boson searches with 1 fb!



TT expectations (&

fb-1

Mar 22 2010
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- with 1 fb* discovery expected for tanf>20 for low m,

- with 1 fb* exclusion expected for tanB>15 for low m,

CMS potential for the Higgs 21 Cracow Epiphany conference, 11.01.11
boson searches with 1 fb! Artur Kalinowski, Faculty of Physics, UW



CMS :
Conclusions

« With 1 fbtat 7 TeV CMS has enough potential to start
exploring the Higgs sector:

- SM exclusion range: 145-300 GeV/c?

- MSSM neutral Higgs discovery starts from
tanf~20 for low masses

- MSSM neutral Higgs exclusion starts from
tanf~15 for low masses

« With 5 fb-'at 7 TeV CMS has enough potential to

exclude SM Higgs over whole interesting mass range:
115-600 GeV/c?

or discover SM Higgs in the 145<m <230 GeV/c?
range
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CMS

4 to /7 TeV projections

e 14 TeV MC CMS results are rescaled to 7 TeV:

o(NNLO+NNLL) is used for gg—H providing 30% increase in the
event rate

o(NLO) is used for Vector Boson Fusion (VBF) and V+H
o(NLO) used for background processes
no corrections are made for higher acceptance at 7 TeV

no correction for improvements in physics object reconstruction
and identification

systematic errors included. For backgrounds estimated from data,
error rescaled by 1/sqrt(N events)
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