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1) Introduction
2) Higgs = bb (lower mass)

2.1) WH - lvbb
2.2) ZH - vvbb

3) Higgs » WW (higher mass)

3.1) H » WW
3.2) WH »> WWW

4) Perspectives
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The tanard Model (SM) Higgs Boson:

- is responsible for electroweak (EW) symmetry breaking in SM|
- is a scalar with the Higgs mass as the only free parameter | |

CDF and D@ constrain SM Higgs boson mass:

- indirectly: Top and W mass measurements (- E. Barberis)
- directly: Search for Higgs boson production (this talk)

s e  — e —




w LEP: m,>114.4 GeV (95%CL)

Stalking the Higgs Bosogl |

{ —LEP1 and SLD ﬂoaff} _ -
80.5 -~ LEP2 and Tevatron (prel.) S — 0102758+0.00035 )
68% CL === 0.02749+0.00012 i
— 4 - **+ incl. low Q° data —
=

GJ o .'- I"- :. 1
©. 80.4- 2 31  \'m,=91+%5 Gev [[{ -

< L 32 :
g 'l'. .‘ s . =
= - i
80.3 14 B
| 500 0 | Excluded w4 |

150 175 200 30 100 300
111,_,=l 172.7%2.9 GeV m,, GeV]
A light Higgs Boson might m,,<186 GeV (95% CL)

be in our reach..
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~one in 10" pp events will be a Higgs boson
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Tools:

- Jet reconstruction
- B tagging (impact parameters, sec. vertices)
- Electron identification -
- Muon identification = 00 g -

- Missing transverse energy IP L b decay length

require excellent detector performance

Backgrounds:

- Electroweak background (W, Z, WW, WZ, top)
kinematic distributions using Monte Carlo
normalised with (N)NLO calculations

- QCD and instrumental background taken from
data using control samples
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Run I

Luminosity (fb ™)
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IEJ 2.1) wH-evbb

b jet - Selection
%Q jet - two tagged b-jets
> w” - isolated electron
----- with ET > 20 GeV

W ‘\<e _ ETmiss > 25 GeV
neutrino

> | L=382pb" D@ Preliminary
O "W + 2 b-tagged jets IEI\[/)Vata i
S 10- LAt

M =115 GeV, 85<ij<135 GeV o

- 4 events observed

- 2.37 £ 0.59 predicted

- 0,.=8.6 pb

0 50 100 150 200 250 300
Dijet Mass (GeV)
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Events / 20 GeV/c?

WH-Ivbb

- muon and electron
channel combined:
- 1 or 2 tagged b-jets
- electron or muon
with p_> 20 GeV

- E™ > 20 GeV

CDF Run Il Preliminary (319 pb'1)

50 Wt+2jets (= 1 b-tag)
I —a— Data

D Wiilight flavors

- Wiheavy flavors
[ Tee

PR wzww,z°2" and 2"
D non-W*

§§\§ Background Error

Bl wHx 10({m, = 1156 GeV/c")

4ol

30

Mean = 102.5 + 0.2 GeV/c”
Width = 18.0+ 0.2 GeV/c”
¥2ndf = 18.58/ 14

KS Test = 0.59

1o |

Dijet Mass (GeV/c?)

CDF Run Il Preliminary (319 pb'1)

—a— Data

350F l:l Wtlight flavors
- W:+heavy flavors
I oiboson and z° e

D non-wW*
I:I Top

3§§ Background Error

NN N N
RN NN

Jet M.ultiplicity.
- main backgrounds:

W+heavy flavour jets
top pairs
di-bosons (WZ, WW etc.)
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CDF Run Il Preliminary (319 pb'1)
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2.2) ZH-vvbb

b jet

CDF Candidate:

E?*°=145 GeV
| EY'=100 GeV
E¥?=55 GeV
M,=82 GeV

Selection:

- = 1 tagged b-jets
(secondary vertex)

- two jets with
E_> 40/20 GeV

-E " > 70 GeV
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Z H )VVbb 7§H%vvh_h Search, Signal Region

=1

—
— G | CDF Run II Preliminary
bjet 2 289 pb™
z ,
o B M =122% égw&
H b jet Lﬁ S 3 —— D;ta
q * 4F <4 .OCD+Mistag
Z E .Top
_____ | 4 [T]w/z/Di-boson

0 50 100 150 200 250

Backgr()und_s . Di-Jet Mass (GeV/c?)

- W+heavy ﬂavourjets MH=120 GeV, 80<Mﬂ<120 GeV
- Z. +heavy flavour jets

- di-bosons - 6 events observed
- misidentified b jets -4.36 + 1.02 predicted
- top pairs - 0,,=4.5 pb
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Selection:

- two acoplanar b-jets
with E_> 40/20 GeV

- E_ ™ > 70 GeV

- Sum of scalar
jet E <200 GeV

boosted &
b-jet acoplanar

b-tagging efficiency 43%
mistag rate 0.5%
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ZH-vvbb

~ 400 m— = 30 —
) o DY Run Il Preliminary ) u D@ Run Il Preliminary
il _ [ zjj/zj/zbb - L [ zjyzj/zob
%00k | ] Wii/Wj/Wbb e r [ wijjwjwbb
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- 3 events observed il — e

- ZH+WH M =115 GeV

T iIIIIIII

- 2.2 = 0.7 predicted
-0,,=9.3 pb .
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Limits still far away from SM
..a long way to go

CDF Run II Preliminary (289 pb'l)
L IIIIIIIII|IIII|IIII|II
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w 3.1) H-> WW=- eveyv, uvuy, evuyv
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DO Run Il Preliminary

D@ Run Il Preliminary L®) . DATA
-« DATA eu $10°- =%/_ Y ee
= @7/ - iboson
g St BC0 Wil
- Ot ..2 _ Higgs 160 GeV
= [CJHiggs 160 GeV o
- \l, S
LLl

Adee (rad)
_c.l 06_ : D[:fTFXm Il Preliminary
$10°- mz/y+y HH
MH=120 GeV - | Ettf)lboson
%103_— B Higgs 160 GeV
- 21 events observed §
- 30.1 £ 2.3 (stat) predicted L

- BG syst. uncertainty 8-14%
- 0,.(0bs)=5.6 pb 10 -

2 3
. A ¢, (rad)
- 0,5(€xp)=9.5 pb published in PRL 96, 011801 (2006)
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CDF Run Il Preliminary, L = 360 pb" (= DY/Z51
N E [ Wjet/y
o 45 mww
& 4E Wl WZ+ZZ+tt
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@ 25-
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D&

CDF Run Il Preliminary o expected 184 pb™' 2004
10° observed 184 pb™ 2004
—¥— expected 360 pb™ 2005

%  ohserved 360 pb” 2005

-
o

{7‘
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g=
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e 2 g F ZHAWW VIV D@, 320 pb":
C L i L
¥ 2E ///////
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10 E— % i L_IIJ / ------- Expected
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3.2) WH-WWW -hvi'vgq

W
- like-sign leptons
9 H
g W
W 1.=363-384 pb

‘W~ hadrons

D@ Run Il Preliminary

. unlike sign
- like sign

—t
o
w
T

Selection:

events/1 GeV

—h
Qo
N
T T 111

- two isolated

leptons (ee, uu, en)
- both leptons
have p_> 15 GeV

- E_™* > 20 GeV — 50
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Tevatron Run II Preliminary
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Tevatron Run 11 Preliminary
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w 4) Perspectives *

only statistical uncertainties

e st Ei.lﬁ"HHrggs Wotkshop-

= U G {98499y
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i

g 10
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E
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E 4
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Higgs Mass m, {GEW'EZ) WH-—evbb

Current sensitivities D@ (382 pb-1) Study '03
are ~1.5 lower S/VB 0.08 0.20

Stefan Soldner-Rembold, La Thuile, 11 March 2006 28



w A Long List of Improvements

- Neural Net B tagging Tagger
- Di-jet mass resolution ?
typically 14% - 10% 3

in Higgs mass window

- More channels, e.g.
WH - WWW

ZH - llbb
WH - 1(-hadrons)vbb

| E pTE> 15and 0< ml <24 E|
Ll 11 I | | L1 11 | L1 11 | I | | I | | | | L1 11 L1 1
0 05 1 1.5 2 25 3 35 4

QCD Fake Rate (%

- Channel/Experiment Combinations e

- More data, better techniques
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Higgs mass corrections - MHUZI 15 GeV - two central jets
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w Higgs Sensitivity Study (2003)

only statistical uncertainties
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w Summary

- Both experiments have studied a wide variety
of search channels for the SM Higgs in the
300 pb* data sets.

- cross-section limits currently about one order of
magnitude above SM.

- More work needed to reach expected sensitivity
but there is a clear road map and we will be
able to reach the targets.

- A whole new set of results will be released in
spring 2006.
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