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Outline w

e The Tevatron, status and performance

e Searching for the Higgs @ Tevatron

e High mass Higgs exclusions

e Low mass Higgs searches

e Validation using diboson to HF processes
e Combinations of Standard Model searches
e Prospects
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Tevatron Luminosity w
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CDF and D@ Detectors w

Trackar Scienoid Magnet
i-rl =u =

|

|

Muon Scintillators

Muon Chambers| |/

protons_|°

ﬁ

3 Layer
Muon
System

SVXII + ISL

‘_ = v / ! \u\ !
cot Muon chambers/scintillators
« General purpose detectors Rapidity coverage
« Good hermeticity CDF Dzero
« Mature algorithms 'éra;ck_ gg 42}3
« Well understood under all pile-u el I ' '
B-field 14T 20T

Gregorio Bernardi / LPNHE-Paris 4



Higgs Production and Decay at the Tevatron w
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What did we learn in 2011 on SM Higgs? w

Tevatron had already shown in 2010 that the “high mass” part of the

electroweak-favored range is excluded = SM Higgs between ~115 and
~150 GeV.

In summer, LHC confirmed and extended these limits, also starting to
confirm directly that higher masses (> 180 GeV) are not possible for SM
Higgs (work to be completed with more LHC luminosity). In December,
further reduction presented by the LHC of the allowed SM range.

= SM Higgs if it exists has a low mass and is in a region where its
Branching Ratios vary rapidly as a function of its mass

Challenge: we need to combine all decay modes to find it, but we also
need individual measurements to identify it as the SM Higgs boson!

= Remind Tevatron strategy, starting from the high mass channels, then

moving to the H>bb search, where Tevatron has strong capabilities
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Higgs Search Strategy @ Tevatron w

Optimize all channels individually, based on production and
decay properties.

Select inclusive candidate samples maximizing acceptance to
potential Higgs signals (different masses probed)

Separate further these channels into multiple analysis sub-
channels of different S/B, to improve the sensitivity.

Model all backgrounds using simulation and data, with detailed
verifications on independent control regions in data

Use advanced multivariate analysis tools to separate signal from
background based on the full event kinematics (tested on data)

Derive systematic uncertainties from independent measurements,

o Ll T RN [T} T J Y -} T SRR PN S IR
POl I Norimdalizdatiorn diid oIl e slidpe Or Uielr aisirivbutionls.

Use two standard statistical approaches and constrain the syst-
ematic uncertainties to the data, to obtain the best search results.
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Other non SM Higgs searches w

Tevatron combination: 95% C.L.
exclusion for a Fermiophobic
Higgs boson with mass m, below
119 GeV/c?.
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éb — bbb Results: Limits w

95% C.L. Mass-Dependent Cross Section Limits
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General limits applicable to any narrow scalar with bb final states

produced in association with b-jet
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Expected number of events available for selection to
CDF + DZero at the end of Tevatron running (10 fb1)

Higgs Mass | WH—Ivbb | ZH—>vvbb | ZH—Illbb | H->WWoSlvlv

120 GeV ~500 ~240 ~80 ~260

135 GeV ~200 ~100 ~40 ~520

But: reconstruction/selection/tagging efficiencies is
~ 10% in H-bb channels

~ 25% in HOWW channels
(N.B.: lvbb can appear as “"vvbb"” events in the experimental final states)
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SM Higgs Event Yield expectation w
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Maximizing Sensitivity in HoWW-hiv DS

search sensitivity optimized§=;3°°§3fi’1’§1ewc= AN R j;gj‘
by dividing events into &} | o ﬂiﬁ {jet =
multiple analysis channels . 0 jet | &« |
T a

> use separate, optimized o s | sl e, |
discriminants for each - weots
channel based on Ty = Wy
— specific signal contributions; — = -z
— specific background é i —z

contributions ot Cww
— specific event kinematics = a0

Hy (GeV)

Collect as many Higgs events as possible:
= both CDF and DO include events with same-sign leptons, events
with hadronic tau candidates, W hadronic decay modes (DO0)
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SM Backgrounds to H>WW

e Need to separate small potential
signal from large SM background
contributions in our search channels

e After inclusive selection S/B ~ 0.02 in
the most sensitive search channels

= Need to model well ALL
backgrounds

e Define specific control regions to
test modeling for each individual
background (whenever possible)
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e In the case of dibosons (WW/Z, Z7)
there are no control regions so we
measure them to check their modeling

e If the MC modeling is insufficient, we Wty . same-sign
do additional tunings (based on data) \ d/leptons (low M)

Gregorio Bernardi / LPNHE-Paris 12

40+

20

05 1 15 2 25 3
[rad]

A
¢’E,. nearest lepton



WW and ZZ measurements

Diboson cross section measurements are CDF Run Il Preliminary [Lesem
based on the same tools and data 120 FedTempleies o s
samples used for the H>-WW-—lvlv search
=» important cross check on background
modeling and analysis techniques = " a
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Final/Intermediate Discriminants w

MVA (neural networks, boosted decision trees..)

X1 provide a gain of ~20% in sensitivity beyond
Q4 S that obtained from optimized, cut-based analysis
Q Q
O _ CDF Run Il Preliminary jL =821fb"
c 8 120} 0s 0 Jets, High S/B _
= “:“ - M, = 165 GeV/c® S
Q_ ..dc_’. 100:_ 1] g::w
- n @ sol-
-vent i -
{inematics Final

MVA (nn, bdt..)

o Discriminant
Training = correlate multiple

input variables

Several layers of MVA discriminants are used
in some cases to reduce large background
contained within inclusive candidate samples.
Example:DY@DO0: H->WW-—puvuv channel =

......................... P
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Systematic Uncertainties w

. . . CDF Run Il Preliminary _[ L=8.21fb"
e We consider uncertainties both on 120F 55 0 Jeia, Figh 5/ -
L M, = 165 GeV/c? Sk

the overall normalization of each
signal/background process and on
the shapes of the final discriminant
templates for each signal or
background process

Events / 0.05

e In the limit-setting procedure

-1 -0.8 -06 -04 -0.2 0 0.2 04 0.6 0.8 1

systematics are included as nuisance NN Output
parameters, taking into account the Using this approach we are able
correlations between different to further constrain our

channels , and between experiments  packground uncertainties directly
when needed (background cross from the data

sections for instance)
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Since we combine searches focusing on different
Higgs production and decay modes, cross section
limits are given with respect to nominal SM
predictions

= we incorporate theoretical predictions and
uncertainties for signal cross sections and

branching ratios when deriving our results (we
follow prescriptions from “LHC Higgs cross section
working group”)

Adapt in each iteration to reflect recent theo-

retical developments: we now include updated
uncertainties for H>WW search in jet multiplicity

bins Upper cross section .
limit for Higgs o
production relative to 39
SM prediction 3§
. = - . &
Limits are derived using g

Bayesian and CLs methods =2

Medlian expected limit
(dot-adashed line) and
predicted 1o/20
(greenyyellow bands)
excursions from
background only

pseudo-experiments
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i e High Mass Observed
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No sign of Higgs here, let’s move to low mass!
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Very small BR in SM, clean signature

Main challenge is instrumental background

(fakes)

Data-driven methods for both CDF and DO to

estimate background from jets faking
photons

Use of multivariate methods for background

estimation and final discriminants
Now completely superseded by LHC.
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Events/5 GeV

H-vyy / Tevatron Combination w
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Low Mass Higgs Channels w

WH—Ilvbb: MET+I+bb

Large production cross section
Higher backgrounds than in ZH—IIbb

/H—I|vbb: Il+bb
Low background
Fully constrained
Small Signal

/H—vvbb: MET+bb
3xsignal of ZH—lIbb
(+ contributions from WH)
difficult backgrounds
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W boson Reconstruction in WH

Lepton:
electron/ muon pT > 15 GeV

x10°  V(=W)+2 jets
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Backgrounds at low mass w

Tevatron Run Il pp at\'s = 1.96 TeV
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Tevatron Run Il pp at\'s = 1.96 TeV
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~10 orders
10 of magnitude!

I
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g 'T x,l- q / ‘T 1:

Backgrounds at low mass w

Instrumental backgrounds QCD multijet
( e.g faking lepton )Derived from
(sidebands) data

Physics backgrounds\W/Z+jets with real /
misidentified heavy flavour

q
g
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Backgrounds at low mass w

Tevatron Run Il pp at\'s = 1.96 TeV
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Backgrounds at low mass w

Tevatron Run Il pp at\'s = 1.96 TeV
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- Instrumental backgrounds QCD multijet
( e.g faking lepton )Derived from
(sidebands) data

- Physics backgroundsW/Z+jets with real /
misidentified heavy flavour

- Dibosons

- ttbar and Single Top




Low Mass Higgs Searches w

WH—Ivbb
Increase lepton Understand 9
reconstruction and background X

selection efficiencies

Specific to low mass analyses:

B-tagging (next slides)

Optimize dijet mass resolution Optimize dijet mass resolution with

=» needs precise calibration and Kinematic fit in ZH->1Ibb (15% sensitivity gain)
resolution for gluon and quark

: 3 DT DO Preliminary, 5.2f6™" | 3 % pr DO Preliminary, 5,210
O 50 O I
jets separately o s ok o
> new techniques explored 5 40- ; i L " 7
721\ T TS P T S T | DI t I t 40 ol | I ZHF
(UNIN, UTdCRKS + CalOnNImeELer CElls) 930: | | :’j - . Top
a3 00 o e L i
we are not done yet! : s Diboson
20 B i [ Multijet
L 20 H
i i P e ZH X100
10F Lo -
C =1, 1
)

‘ o " . | ! i =
80 100 120 140 160 180 200 00 20 40 60 80 100 120 140 160 180 200
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Low Mass Higgs Searches

x10°  V(—=W)+2 jets
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S c—
; C Tagger
g 65| —— NN Moriond 09
2 [ | —4— NN Summer 09 -
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w60 — -
° C - —
3 [ |+13% signal !I /
50 : %T ; \?/ /
451 ] 1 -50% fakes 1|
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- Improve the efficiency for
tagging b-quark jets —)

- separate b,c,light.

Still need to go beyond simple
selection approach = Multivariate

analysis
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Low Mass Higgs Searches w
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« To improve S/B => utilize full
kinematic event information

 Multi Variate Analyses
— Neural Networks
— Boosted Decision Trees

Or use Matrix Element Calculations to
determine probability for an event to
be signal or background like

 Approaches validated in Single Top

observation.
« Combine these approaches

* Visible gain obtained
(~20% in sensitivity)
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V(—lv)+2 jets, 2 b-tags

© From Dijet mass to Multi Variate Analysis w
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Results from DO

ZH-Ilbb  [Ldt=8.6 fb! WHIvbb  JLdt=8.5fbt ZHOvwbb  |Ldt=8.4 fb!
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~10%0 gain on intrinsic sensitivity compared to 2010 result
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Events/ 0.02
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20% gain on sensitivity
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Results from CDF

95% C.L. Limit/SM

WH-Ivbb  [Ldt=7.5 fb

All Lepton Types 2JET WH—Ivbb
ST+NN CDF Run Il Preliminary (7.5 fb™)

I

i

10°

2

op fi-ohl

LTI
i

10°

Number of events

¥
i

Hz;z

)
i

10

0 01 02 02 04 05 06 0.7 0.8
BNN output (M_=115 G Ic2]

CDF Run_l Preliminary 7.5 fb-1

10° — WH—> Ivbb 2 jets + 3 jets
E - Observed lelt
[ - Expected Limit
Pseudo-Exper. + 1a
_ Pseudn Exper =20
102

10

S oo AoaEd

130 140 150
Higgs Mass (GeV/c?)

100 110 120

95% CL Exp (obs)
Limit 2.7 (2.6) x SM
@ MH=115 GeV

13% gain on sensitivity

ZH->vvbb

[Ldt=7.8 fb1

95% C.L. limit / SM

Etb-jets 7.8 b Pre-selection, SecVTX + SecVTX (SS)
Mwiz+nhs [l Top  Multijet [l ww

80

—
% 70 Wwzizz = Data = Higgs 115 GeV/c? (x5)
© [CDF Il Preliminary]
o 60 —
- 7
E = =
/4] ]
2 40 ﬁ i + 3
g E
TR + E
20 ++i -
10 -
MNSIlI;
E th-jets 7.8 b [CDF Il Preliminary]
I 68% Confidence interval
- [ 95% Confidence interval
------- Expected 95% C.L. limit
——— Observed 95% C.L. limit

T T T T T T T T T T S T T T A O T N T
100 110 120 130 140 150
Higgs Mass (GeVic?)

95% CL Exp (obs)
Limit 2.9 (2.3) xSM
@ MH=115 GeV

18% gain on sensitivity
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Are these methods trustable? w

* Procedure reminder:

B EHl foae sangie e
0 P ipyimry 104 47)
il

Landirg Jst 0 OF

Kinematic event selection Multijet removal b-tagging
=y Rt P A Pa-smlmclion, SecVTE ¢ Sacvi |55
P57 8 87 [G2F || Predminany] " Ewrsnr T Multipt v
E T mpF Ewes 0w — Higgs 115 G\ jac5)
= 2% Canlidarce inferesl a
} - T Ll el v el - - |EI:II'IIl'rll|h1Irllr_|lj
N Expecird 5% C.L ImE = B~
- | —— cemmmita Gl imE =
: F oo
=
1 g -
L
Bl -
F
1 1.'.' e -,EI, BTSSR 07=—h1 21 @31 n4 ns &t ar n0a ns
Frgm W [in 'l""\."' MM

Statistical analysis Final discriminant
Log Likelihood Ratio (LLR) SVM, BDT, RF...
Marginalization of nuisance parameters
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Cross check on Diboson process w

e Benchmark of H>bb searches with real data.
« VZ-leptons + heavy flavor jets

For m,=115 GeV Replace H with Z

WH—Ivbb: 0 = 26 fb WZ—lvbb: 0 = 105 fb
/H— vvbb:o = 15 fb /7 —-vvbb: 0= 81fb
/H— lIlbb:o= 5fb ZZ — llbb: 0 =27fb

Total VH: 0 =46 fb Total VZ: 0 = 213 fb

Z->bb yields is 5 times larger, but much more W+jets backgrounds, and
also background from WW.

. Apply similar analysis as low mass H->bb analysis, and check

* Note that such a benchmark does not exist for gamma-gamma
(for ZZ neither, but background is smaller, so less crucial).
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Benchmarks at LHC ?

> = L LY B =
((_']jJ 800 Inclusive diphoton sample _:
A ® Data 2011 _
» 700[C Background model =
% e SM Higgs boson m_ =120 GeV (MC) -
> 600 ]
L — _
500/ Js=7TeV, f Ldt=4.9f" 3
4001 tt —
300 —
200 e
100 ATLAS Preliminary —
0: I R S T N TR RO PU-T\ Sl T "SRR SRR TR NN TR TN SR TR NN TN WU S [ T N | -
3 100717 7 T T 1 T 1 T g
© — =
g 50E ++ 3
> PR S
m  -50E H =
[ RS R T S T (U S S S (N S S S S ST S ST S S S T N
g 100 10 120 130 140 150 160
- m,, [GeV]
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Benchmarks at LHC ?

% H-> yy: data and exclusion lir

=
—®— Data = Observed CLs Limit CMS preliminar

01 200 - CMS preliminary o B:g Model - 5'_— -------- Median Expected CLs Limit /. ?PTwL ;;5 e
:> “\s=7TeVL=4.761b" 1 | I - 1o Expected CLs
[o) : 1o ¥ [ ] =20 Expected CLs
O - B R S

000 | All Categories Combined —a— 5xSM m =120 GeV &
— i ! =
= 800 :
m =]
A
3
> 600
LLI Togy

400

I 1 i1 | I 11 | 1 i 1 11 1 11 1 I 11 1 11 | 1 i 11 1 |
q‘lﬂ 15 120 125 1130 135 140 145 150
m,, (GeVic?)

A lot of studies on the background fit
9xH(120GeV) model. Is the structure/shape of the
o A Ul observed limit due to the chosen
?{)U 120 140 160 180 background model? No — this has been
m, (G eV 102) shown to not be the case.

200

Using 5™ order polynomial fit to background: some loss in sensitivity but negligible bias.
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Benchmarks at LHC ?

“ H-> vyy: data and exclusmn n

—

—
b8l = Observed CLs Limit EME limi
01200 —CMS preliminary : g:fam del f_' S|~ ++-+-+ Median Expected CLs Limit iz ?P.rr:vnlnafm rer
3‘ "\Vs=7TeVL=4761" g i b - « 10 Expected CLs
0 B 1 1 i | + 20 Expected ClLs
i 2o g A
) 000 | All Categories Combined —.— Exém m =120 Gel g |
— ! ':"; [
Z annh 3
~ 800
et
S )
> 600
LL' B :
400_ TIITIII
| q'l'ﬂ 115 120 125 1130 135 140 145 150
i m, (GeVic’)
200 - s T " """"""""""
L LA +|h +
i y it it B e i iaficat s aa

N e .

fo—T20 Tio  de0  qeo| o TR o oo

5 —— m,, [Ge)
m,, (GeV/c?)
Issues of precise calibration are crucial =» diboson
benchmark at Tevatron simplify this issue
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Diboson Ivbb

V(—lv)+2 jets, 2 b-tags

87000  DZRunll, Preliminary - Data.
> \Vs=1.96TeV, L_m=7_5fb-1 Il Multijet
2600 ! V+If
= 2= I V+hf
c - Top
5500

iz mww

B VZ (x1.6)

02 04 06 08 1
MVAVZ

-1 -08 -0.6

04 -0.2

2 %" D@ Preliminary, 7.5-8 4 fb', Ivbb
S 400¢ ~+ Data - Bkgd
2 300 — Bkgd Uncert.
S . mwZ
5 200 tzz

100 - + ﬂ I+l

0: —
-100 4 + T
200 +

-1-08 06 04-02 0 02 04 06 08 1
MVA
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Events

Events /0.1

Benchmarks at TeV: Dibosons to H.F.

Diboson [llbb

Double Tag D@ Preliminary, 7.5 b
60 E * —8— Data
. vz
— ww
50 Z4LF
W Z4bb

BN ZicT

l Top
| mm Muttijet

0 01 0.2 03 04 05 06 07 08 09 1
VZ RF Output

Background Subtracted Distribution

80" D@ Preliminary, 7.5-8.4 5", libb
60 -+ Data - Bkgd
N — Bkgd Uncert.
-7
401 77
Lt o
:_I .
0- l ‘,:FI—.—
F S
20~
0 010203040506070809 1

MVA

Diboson vvbb

VZ Analy5|s sample (two h-tags)

N [T T

- DO Preliminary Run Il 8.4 fb"

S 450E 5 B Fit v WY +pata

% 400 -z

- op

G 350 B V+h.f/WW
&1 300 Valf.

I Multijet

E 4 H B
Final Discriminant

3 300~ D@ Preliminary, 7.5-8.4 f6', vvbb

= 250¢ -+ Data - Bkgd
>~ 200! — Bkgd Uncert.
g B mwZ

5 150_- : 177

5 100

Soﬁ
0r -
50t |
2T

_150—1 08-06 04 02 0 02 04 06 08 1

MVA
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Diboson Combination w

« Combining all three channels
* Maintaining proper correlation among channels

« Keeping WW as background, =» Evidence for
WZ/ZZ decaying to H.F. Good energy calibration

% 400 D@ Preliminary, 7.5-8.4 fb'! %‘ 700- D@ Preliminary, 7.5-8.4 fb'!
S 300 O 6005 “+ Data - Bkgd
= 200 S 500F — Bkgd Uncert.
OF 3 3005_ L7z
A00E— - S 200-
-200& +-Data-Bkgd |~ 100F
-300F — Bkgd Uncert. OE
-400E HVZ ~100F
'500:_...l|..1.|..1.|.l.ll....l...ll....l.i..l.“.ll... _2005—“.,1,.,,1....|....ll,.ll..,.l...,l..,.
0 0.1020304050.60.7080.9 0 50 100 150 200 250 300 350 400
MVA ordered by s/b Dijet Mass [GeV]

[ 3.30 Evidence (exp. 2.90) J

=> If there is a light SM Higgs, we should “see” it!
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Combining Channels w

Best sensitivity =»combination of many independent search channels
Other analyzed channels are listed here below:

CDF Run ll Preliminary, L <8.2 fbo™

E LI T LI LI | L ‘ LI | L | L | L | L | LI | L i
“” H—)l\’bb !._0__ - ———  WH4ZH+VBF—jjbb 4.0 1b” Obs ———  WH+ZH—METbb 7.8 ib™ Obs a
C — S | e ——— WH+ZH+VBF—jjbb401b" Exp ~ =----- WH+ZH—METbb 7.8 ib™ Exp
£ 3 LEP ——  Ho1601b" Obs ——  WH-=lvbb 7.5 fb” Obs
ZH bb 3 10°lteumy How60fb'Exp 0000 ea--- WH-slvbb 7.5 tb™ Exp _
>VV i - Excl. ———  ZHoIbb75-791b" Obs ——  Hop70M’ Obs -
3) T ZH-lbb 75791 Exp 0 ==--- H—yy 7.0 b Exp ]
o B ———  ttH MET4+jets 5.7 1b™ Obs ———  ttHl4jets 751b” Obs i
ZH_)llbb o T HH MET+jets 576" Exp ~ =-=--- ttH I+jets 7.5 b Exp ]
g’, ——  W2Z+s1162fb Obs ——  H-ZZ-41821b" Obs
- eeaa- WZ+ti62'Exp 000000 memea H-ZZ-418.2 b Exp 7

WH/ZH—>jjbb - powwelll 344 9 :

L — Combined Obs
2 ¢/, === mmmmm Combined Exp

ttH—>WbWbbb 107 | \ -

H—oyy

- -

H-o1tt

WH-Ivtt / ZH- 1ttt 10

H—>oWWolvly

R
.®
.
.
‘.

H—->WWolvjj

WH->WWW / ZH—->ZWW 1 / . .
- SM=1 July 17, 2011 1
| L | Il ‘ L 1 | | | | 1 1 | ‘ 1 1 | [l | | [l 1 1 | | 1 1 [l | [l | 1 1 | | 1 L [l | 1 | [l 1 | | [l 1 [l
H—->Z77Z 100 110 120 130 140 150 160 170 180 190 200

my, (GeV/c?
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CDF/DO Limits D

CDF Run Il Preliminary, L <8.2 o™

=
n
I~ :
E c% P Dﬂ Preliminary, L.=4.3-8. 6fb ‘" :_:__:_____:—Observed S
" = s SM nggs Combmat:on ==~ Expocted..
g [ _ [ Expected +1c
d E i ’0 [:|Expectcd~20
O
2 =
0 e
o =N
- I -’d——’LEP ExcluSion .
; qDF EXC%I] '291’1 """" T . : : :
100 110 120 130 140 150 160 170 180 190 200 1007 110" 120130 140" 150" 160 170180190 20c
H(GeV/c ) July 17, 2011 my; (GeV/c?)
Cimilar chanac: cmnall Aafirit halAw 115 (Cal/
ITHTHNAL Ol |C||.JCD D111l UCITIUIU IUUIVVY L LJ \JCV,

Gregorio Bernardi / LPNHE-Paris

small but broad excess around 130 GeV,
exclusion around 160 GeV
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Summer 2011 Tevatron Combination w

Tevatron Run Il Preliminary, L < 8.6 fbo™

LEP Exclu5|on| ~ Tevatron

NN oot W S S - @] Exclusmn

-k
o

=
@
£

|

Ao Expected___liiﬁj'_jZil_"_IIIIIEIIIIIIIIIIIIIEZII...ZII'_il_"jjlil_'jjZil_"_jjiil_"_jjil_"_jji
____+20 Expected... - : ' |

90

--------------------------------------------------

..................................

100 110 120 130 140 150 160\170 180 190 200

D e
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S+B versus B-only Hypotheses

— i e ; Ij LLRb 12 g
20 - L—4386fb ........ SR ................ --LLRb ...... ...............

100 110 120 130\ 140 150 160 170 180 190 200
July 17,2011 my (GeV/c?)

excess around 125-130 GeV consistent with SM Higgs but

with ~ 1.3 sigma expected sensitivity
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Combined Discriminants

Tevatron Run II Preliminary, L < 8.6 fb™

B 2 e Tevatron Data
F my=140 GeV/c 7 Background
£ Bl Signal
F 2, July 17, 2011
= -
g L.
E R, =
E ®e
: . 5
: -~ E
= ¥
= L 2K ]
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i I I ! L 1
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log,,(s/b)
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B Bitae.. July 17, 2011
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£200 |
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L:_]:2100 :
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-1 J:F"F

-100 |
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s * + . .
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July 17, 2011
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4
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H->bb D&y

Tevatron Run Il Preliminary H—bb Combination, L < 8.6 fb!

= | neer Expected I =10 Expected
g == QObserved | | :20 Expected

=10 |

E |

-

—

Q

3

T

N

Jl.lly 17, 2011

100 105 110 115 120 125 130 135 140 145 150
my, (GeV/c?)
e H—->bb channel provides best sensitivity in the mass region just above the
LEP bounds
e Evidence/observation of this decay mode is important for establishing that
a Higgs-like signal found in other channels is in fact the SM Higgs. It will
be best done at the Tevatron, at least until 2014 running.
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Combined Low Mass Limits D5

Tevatron Run Il Preliminary H—bb Combination, L < 8.6 fb™

pected d
bser\red :

| CMS

| ATLAS

95% CL Limit/SM

| | |
100 105 110 115 120 125 130 135 140 145 150
m,, (GeV/c?)

CDF & DI H— bb combination
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Tevatron Combination w

Tevatron Run Il Preliminary, L < 8.6 fbo™

10

=
9
—
=
lg
=
—
O
3%
1O
)

o
100 110 120 130 140 150 160 170 180 190 200
Just for illustration m,(GeV/c?)
Non official "drawing”
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Improvement Perspectives w

Tevatron Run Il Preliminary H—-bb Combination, L < 8.6 fb™

B
E CMS
S ATLAS

i L T N
100 105 110 115 120 125 130 135 140 145 150
m,, (GeV/c?)

Continue to make improvements over a wide range of areas
Better control of systematics |

Lepton efficiency/

q, acceptance
Proper understanding
of all backgrounds
(Top, EW, QCD) B-tagging

Signal acceptance
Mass resolution

Gregorio Improved analysis techniques 4%
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Sensitivity Gains Prospects w

_  (2XCDF Preliminary Fjroiecti?@ e With analysis improvements, we continue to
% T oot — Nevmrzoe | progress significantly in sensitivity, beyond
= e o e oont = that expected from simply adding more data
@ December 2008 [ . . .
g e CDF/DZero working to deliver Higgs search
i results at Moriond based on the full 10 fb!
datasets that achieve our expected sensitivity
‘ goals. DO also reprocessing full dataset to
provide further improvements (>summer *12)
o 2z a4 e 8 0 12 e The Tevatron aims at reaching >95% C.L.
Integrated Luminosity/Experiment (fb" ') . L. . .
exclusion sensitivity over the entire Higgs
mass range (100 -185 GeV), better @115 GeV
2xCDF Preliminary Projectio@ L. L.
= T T T — Tevatron Preliminary Projection
(_D__ """""""""" — Summer 2005 —— December 2008 """""""""" . ':_‘20 W] ’ 7
E b T werans —— Wovembar2d ........ a _. \' |
— k | ——  January 2008 —— July 2011 1 = 1k ™) 6 o
E 10 l"‘u""‘- - i ‘ (I 'Projected Improvements : . %15 .. : -E'
1T £ 1A\ N SR FAR R A R =
a \\ % 5 2
u)j ......... = 2 é
i -
- 10 B
8 33
: (=X
) i
1 ? &5 “%
L | | | | 1 E
0 4 6 8 10 12 14
Integrated Luminosity/Experiment (fb™') 0

100 110 120 130 140 150 160 170 180 190 200
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Higgs @ Tevatron w

Rumors of my death are greatly exaggerated
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Conclusions and Outlook w

atron exclusion has been extended at high mass, but small
excess around 130-140 GeV prevents realizing expected exclusion ;)

Tevatron is reaching exclusion sensitivity at lowest mass (~115 GeV)
and validated this sensitivity on data with dibosons to heavy flavor.

10 fb1 of data will be analyzed by Moriond 2012, not the final word.

Tevatron Run Il Preliminary
On track to reach 95% CL
exclusion sensitivity over

expected m, range, i.e.
from 100 to 185 GeV .

Y
o

—— Nov 2009 5.4 fb™ o
Projection:

Jul 201067t ----- 10 fb”/exp + improvements|

Jul 2011, 8.6 ib™

l
-t/
’
’
A

Best sensitivity to H>bb,
= Tevatron will remain

g e~ 1 LIS i \‘__ 0 duly17,2011
LUIIIpIt:IIIt:IILaI y WV LTI\ | | \ | | AR TS

at least until 14 TeV Run 100 110 120 130 140 150 160 170 :nS(zG1e9VO/c2)00
H

95% CL Expected Limit/SM

We are fast progressing on one of the most central questions
in HEP: How is EWSB happening? Is there a SM Higgs Boson?
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