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O Today
O How did we get here

O What’s next



' Preamble

O The Tevatron will shut down on September 30th

O After 10 & 1/2 years of continuous running
26 years since 1st collisions...

O It hasbeen an incredibly rich program

Elucidating the top quark

Discovery of Bs-oscillations,
new B-baryons, rare B-meson decays

Stringent tests of CP-violation & asymmetries

Precision EWK and QCD measurements
Myriad of tests for new physics
O Anthen there is the Higgs...
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We should perhaps finish with an apology and a caution. We apologize to ex-
perimentalists for having no idea what is the mass of the Higgs boson, unlike the
case with charm [3,4] and for not being sure of its couplings to other particles, except
that they are probably all very small. For these reasons we do not want to encourage
big experimental searches for the Higgs boson, but we do feel that people performing
experiments vulnerable to the Higgs boson should know how it may turn up.
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The SM Higgs today

O EWK symmetry breaking
darling. Mass generating

scalar field.
O Couplings proportional to
particle mass
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Let’s start at the end...

Tevatron Run Il Preliminary, L < 8.6 fo”
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The first exclusions of Higgs mass values since the
LEP era came from the Tevatron
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Tevatron Run |l Preliminary. L < 8.6 fb™
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Deconstruction
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A remarkable realization: given enough Luminosity, the Tevatron
could have fu,u.v expi.oreci the SM Higgs territory



How did we even gqeb here ?!
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Tevatron Run Il Preliminary, L < 8.6 fo™
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l Key: combination of CDF & DO results f @) \

CDF Run |l Preliminary, L < 8.2 fo!

E L | LU I T T I T ] T | L [ T l T I L ‘ L z DQ Preljmjnary, L:4.3-8-6fb-1 —Observed
7 LEP Exclusmn . CDF | iz . e =« = Expected
= : ‘ ; EX C|U sion| = SM Higgs Combination
E 1 0 """" . W»'E')'(rbé(':'t'éd """""""""""""""""""""""""""""" g D Expected tlo
= = Observed o :::3 - 4 [ ] Expected +26
=3 ,+1(5Expected - ......... n r—]
i, +2c-Expected - : - Q
&) : ‘ :' : 5 S
52 &K
0
o
1 B
<—— ] _EP Exclusion
”'Jﬁl&vw'zénw D@ Exclusion
100 110 120 130 140 150 160 170 180 190 200 100 110 120 130 140 150 160 170 180190 200
m,(GeV/c ?) Tulv 17. 2011 m, (GeVic?

Similar sewnsitivities & similar observations
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l Key: combination of CDF & DO results f S \\
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Precision measurement: tris, e, mu, tau, photons, jets, hf, met
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Data Taking Efficiency

Key: long term operations
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Key: luminosity
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Key: address all channels
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! Key: address all channels
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k2l And then there are backgrounds {
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Key: dig through the backgrounds...
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é/}, Key: dig through the backgrounds...
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! Key: analysis i
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F A%
l Key: analysis improvements

O Acceptance
Incorporate as many channels as possible

Trigger, fiducial, lepton-id efficiency, b-tag efficiency, taus

O Signal/background separation
Split channels by different s/b content: # jets, # b-tags

Improve Myp resolution

Multi-variate analysis [mva]: exploit correlations

between final state objects: BDT, NN, matrix-element etc.
O Background modeling

Improved event generators

Cross checks using control regions in data

Measure cross sections for relevant SM processes
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[ o
Analysis & Results

O An overview only...
focus on SM Higgs
O Details at:
CDF public physics pages
Dzero public physics pages
O Latest Higgs presentations at:

EPS

Lepton-Photon



Higgs production

SM Higgs production
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Higgs decays: high and low
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' Yields

# of events produced per £b1, per experiment
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- : ZH — wbb
20 === ZH =5 libb
10:— ' H—>WW—>IvIv

— Total

lllllll

10 120 130 140 150 160 170 180
Higgs mass (GeV)

trigger/reconstruction/selection @ff&ti&&\tjt
~10% for H=>bb channels
~26% for H=> WW channels
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Low mass search

_— » o(H) x B(H — bb) =~ 0.5 pb
[s=196TeV |
g - » Final state overwhelmed by QCD
» Other rare decay modes less sensitive

» o(VH) x B(H — bb) ~ 0.1 pb

» Extra vector boson helps reducing backgrounds

w w w w w w > Associated production: main low mass channel
Higgs Mass (GeV/c)

(tmiomb), (ZHoweb), (WHSIBD),

q W

P
XS W 2010

Branching ratios

102¢

T

wo 20 o e 10 20 > Direct production: using other decay modes
» H— 71, H— ~vy, H— WW, ttH — fvqgbbbb

10°
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' Associated production
(

ZH > 1ibb ) ( ZH->wbb ) ( WH-Ivbb ),
q g i :
<3
q " ‘-<b
- O0-BR & N, +

O Analysis flow:

W and Z reconstruction I

H=>bb reconstruction

MVA “fever”

Backgrounds

@ improvements on every piece
in every analysis round
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10°  V(=W)+2 jets

X

b-tagging
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N E
- - = Top
Z600F =
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' Mass resolution

ZH— e*ebb  CDF Run Il Preliminary 7.5 fb”

NQ,] 000 A DTata ;ZIHmX 1500 -IFakes =£!iboson
> n t T Z— lI+H.F. Z— II+L.F. .
( ZH — "bb ) 8 s Pre-Tag
= | &b
Dzero: use kinematic consktraints v
[MET=0, Zmass] to fit jet energies  &o0| —corected
CDF: via NN function [tracks, calor] Uncorrected
~18% mass resolution improvements. i -
00 100 200 300 400
M, (GeV/c?)
$_for D@ Preliminary, 5.2 fo " 3605 DT DO Preliminary, 5.2 fo "
o ¥ 2 500 —— Data
5 aob o F - — Z+LF
2 40¢ £ 4of- el Z+HF
2 2ok | 9 A P Top
W 30 U - : w - : feeny
- ; 0L | Diboson
201 20f— 1 I Multijet
C C I ZH x100
10 i 1004
C f- H : l' ! [ -:- :I el -e
L o J e s e ;-k— | | i
%20 40 60 80 100 120 140 160 180 200 %20 40 60 80 100 120 140 160 180 200

Dijet Mass [GeV] Dijet Mass (Kinematic Fit) [GeV]



' Sample composition

‘ WH — Ivbb '
Central Lepton 2JET

ST+ST CDF Run Il Preliminary (7.5 fb™)

60:— === oo

: ST-ST —F

B —— g{xvge top (t-ch)
50 __ S: B = 1 :70 5 Smge top (s-ch)

B — eci

= N Wicc

- S W+bb

0 Wsif

B ~——— Higgs WH (115 GeV) x 5
40— M - - ——— Higgs ZH (115 GeV) x 50
30[-
20(-
100

0

0 20 40 60 80 100 120 140 160 180 200
Dijet mass b-NN Corrected (GeV/c?)

using different b-tagqers
=» orthogonal samples
Pomer‘ful technique

\ UMNCRNRNN;

Data

NonW QCD

Z+jets

Y74

wzZ

ww

Single top (t-ch)

Single top (s-ch)

tt

Wicj

Waicc

W4+bb

W4if

Higgs WH (115 GeV) x 5
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Central Lepton 2JET WH- Central Lepton 20ET WH-Ilvbb

1-sT

400\~

350

300f

250

200f
150f
100f-

CDF Run Il Pr lmm rv(75fb ) ST+NN CDF Run Il Preliminary (7.5 fb™)

450;

50}

—e— o
[ Nonw acD
Zijos.

1-ST " ST-IP

SB=1:400 i

)

2 10

it
St

)30 40 60 80 100 120 140 160 180 200 %20 40 60 80 100 120 140 160 180 200

Dijet mass b-NN Corrected (GeV/c?) Dijet mass b-NN Corrected (GeV/c?)
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[ o
Multivariate fever

O MVA’s now used everywhere NEURAL NETWORKS

e, mu, tau-ID WG

b-tagging and HF separators BOOSTED DECISION TREES
modeling trigger turn-on’s and for jet-E

corrections 5 s s

Signal to background kinematical separation -
specific and global 107

WH — Ivbb )

D@ Runll, Preliminary ;thatI?" :
5 - ultije
L. =751b s
V+ht
Top
Vv
] VH (x50)

And as inputs to other MVA’s !

entries / 0.08

O A lot of validation work behind them

O Typical gains of 10-20% in sensitivity *°

i 08 06 -04 -02 0 02 04 06 0.8 1
Final Discriminant



1,

An example of MVA optimization
CDE =/ ( ZH-1bb )

0.4

0.35
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=y
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g m : _Z+Jets 05 :_ — Z+bottom :
3 | [Regons iana ] . |
| ; |
- | -
E I Jet-Flavor - I
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= L >0 j
- I - |
C — rE P —t L
5 -1 -0.5 0 0.5 1 1.5 I
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®
o
[}
,F
N
INE
o
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o

Z+jets vs. tt Expert Discriminant Output [ Region II ‘ Region 1“1

Mistags Il Z+bb Z+cc —ZH x 10

Top Fakes Il Diboson — my = 120 GeV
LOOSE + JP TAG CDF Run Il Preliminary, 7.9

% gain over

III.IIIIIII[III

original networlk,

0 0.5 1 1.5 2 23
Final Discriminant Output (Trained at m, = 120 GeVic?)

25

N FE
02 04 06 08
KIT Flavor Separator Output

3
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ZHOIbE  [Ldt=8.6 fb

Events

Limit / o(pp—ZH)xBR(H—sbb)
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ZH=2llbb  JLdt=7.9 b

Events/ 0.02

ZH— e*ebb  CDF Run Il Preliminary 7.5 fb"
15| 4 Data mmZHye< 25 " Fakes Wl diboson i
T Wz 1+bF Z- ll+cT I Mistag
Double Loose Tag
10 R
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0.5 1

Final Discriminant Network Output (mH=115 GeV/?)
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Their combined

contribution is

very relevant to
the ultimate
semsi&&vi&v

95% CL Limit/SM

-
o

CDF Run Il Preliminary, L <8.2 fbo™!

LI L

LEP
- Excl.

w

rrtrrjrrrrjrrrrjrrrrJrrrrJrrrrr|rrrrrrr1

WH.ZH+VBFjjbb 4.0 b’ Obs
WH.ZH+VBFjjbb 4.0 b Exp

H-116.0 ib" Obs
H-1t 6.0 fb" Exp
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H - yy MC Resolution for M, = 120 GeV/c’

e H=>gamma-gamma -

5000

Central - Central
Mean: 120.0 GeV/c®
Sigma: 3.0 GeV/c®

(ML R RRRRY

30001 24
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E DO preliminary. 8.2 fb‘ ¢ S — ——— Signal scaled to obssrved limit (243.7 ~ SM)
F ‘5005 P v B Z/y ->ee w 200 BN Background Model
T 40001~ jet+jet S 250
@ 3500F- y+jet E CDF Run Il Preliminary
i__._ YY £ 200 CP Conversion
: [ signal x 50 =
£ 150
2000 %
3 | 100 M
1500~ ”~ M SO\M"SQM
1000~ ~l. gam-—garn -
500~ . .,
- 0
e5 = 5 150 M e +ie 0 90 100 110 120 130 140 M15&3\” 160
M, [GeV] H c
95% C.L. Limits for h— y y (7.0 fb”
3 8¢ - ] . (HEOT) o Run i Preliminary
g = D@ preliminary, 8.2 {6 = o0
= 70— 0w -
7 F — - —a— Observed limit
2 sor = Observed limit = 50—+ Expected limit
&E = ===x: Expected limit > [] 1 sigma region
@ 5o 0 Expected limit + 1 s.d. I ol [0 2 sigma region
x C ; N
b F Expected limit + 2 s.d. s
- —
o 40 X 30—
® E °F
o 30— C
= 20—
20— C
10— 10—
i :llllll[ttlllllll[ttllllllllll
011!”1 L1 111101 L1 112I°| L1 11lw| L1 Aiion L1 n1é°| O 100 110 120 130 140 150 ,
M, [GeV] M, (GeVic?)

32



H=> tau-tau

final states considered below:
1 hadronic tau + 1 leptonic tau + jets
=> gqH, VK, VBF - all covered

=5 4fK")
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=
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= g i Z e
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Lo eV
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ttH searches

Lrjets channel

CDF Run Il Preliminary (7.5 b)

:4+5 jets, a:il tag categbries
:Illllll éxpected

[y /

20

60

T

:

o
S
TTTT [T TTT[TTT
Ik

95% CL Limit/SM

40

# jebs, #b-tags + .
NN ki '
discriminanks

/v/ o

T e

T T lfli
-
Y

pv by b b by v Py b

10 120 130 140 150 160 170

=3
E=4

all-hadronic channel
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High mass searches

f=}

" 5=196TeV ]
gg—H

Cross Section (pb)

o

(Howw S Iviv )

( HozZ> Wiy )

100 120 140 1 6IO 1 éO 200
Higgs Mass (GeV/c)

2 U= 13
S 1
2 ; &
= g
A
S 1 0 - 1
= -

1072

Zy
1 0'3 i L1 3 L I\ |
100 120 140 160 180 200

Backgrounds
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Background checks
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l Divide and conquer

O Optimize search sensitivity by dividing
events into multiple analysis channel

CDF Run Il Preliminary [L=s2m"
& 300 0S 0 Jets e
W [M,=160GeVic® =&;

O Use separately optimized discriminants  §=
for each channel based on: Y
1503
— gpecific signal contributions I
— gpecific background contributions
— specific event kinematics of

CDF Run Il Preliminary IL:a.z fo" CDF Run Il Preliminary
o [0s1Jets Wit > [0S 24 Jets
L U
2 100 M, = 160 GeV/c? -4 O 0% m, =160 GeVic®
| 174 -
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High-mas

Channel

OS dileptons, 0 Ji

OS dileptons, 1 Ji

OS dileptons, 2+

Same sign pair

les

OS dileptons, low M,;, 0 or 1 Jet gg—H Wy p(12), p(11), E(11)
SS dileptons, 1+ Jet WH-WWW WJets Er, YE s, My
Tri-leptons, no Z candidate WH—-WWW WZ E;, AR close, Type(lll)
Tri-leptons, Z candidate, 1 Jet ZH—>ZWW WZ JetE,, ARIJ-, N
Tri-leptons, Z candidate, 2+ Jets ZH—>7ZWW Z+Jets ij, MH, ARy w

OS dilepton, electron + hadronic tau gg—H W+Jets AR, 7 id variables
OS dilepton, muon + hadronic tau gg—H W-Jets AR, T id variables
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High-mass searches: b'j

Leave no Higgs behind

Nlept, Njet, S, 0S, Z/o-Z, tau

Channel Main Signal 11\3/[:1acill(lgr0und xsz;lxilzo;;:;tl)les
OS dileptons, 0 Jets gg—H WWwW LRyww> ARy, Hy

OS dileptons, 1 Jet gg—H DY AR, m(ILE), E;
OS dileptons, 2+ Jets Mixture t-tbar H., AR, M,

OS dileptons, low M,;, 0 or 1 Jet gg—H Wy pr(12), py(11), E(11)
SS dileptons, 1+ Jet WH->WWW W+Jets Er, 2Efes, M),
Tri-leptons, no Z candidate WH->WWW \\'V4 E;, AR;flose, Type(lll)
Tri-leptons, Z candidate, 1 Jet ZH—>ZWW WZ Jet Er, AR}, E;
Tri-leptons, Z candidate, 2+ Jets ZH—>7ZWW Z+Jets ij, MH, ARy w

OS dilepton, electron + hadronic tau gg—H WJets AR, T 1d variables
OS dilepton, muon + hadronic tau gg—H WJets AR, 7 id variables

——

e,
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!-l SM cross section measurements

tomd -1
CDF Run Il Preliminary IL= 3.6 fb” o ] CDF Run Il Preliminary [ Ldt=5.91b
I 120 Fitted Templates [ — w+jets § 220 3 FIT RESULT DY
o C Wy £ 200F- CIW+jets
» 100 Ciwz $ 180 B W+y
0 i w - -
t [Jzz 160F- it
S b 1Zk = mwWw
Cww 120F | b=
60 —+- Data 100F
----- Nominal MC .
80
60E
wft
205—
oh 1

01 02 03 04 05 06 07 08 09 1 08 06 04 02 0 02 04 06 08
Matrix Element Likelihood Ratio (LRWW) NN Output

[
-

WWolvly : o(WW)=12.1 718 pb  ZZ-llvy : 6(ZZ) = 1.45 205) pb
consistent with expe&&a&ioms

O Using same tools and data samples

O Important validation for background modeling and

analysis techniques
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WW/WZ=>1 nujj
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/ i j
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20

Results on inclusive H=> 4-lepton search f (5 \

) 28August

CDF Run Il Preliminary rL dt=8.21" COF Run Il Preliminary
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:J Systematic uncertainties

CDF Run Il Preliminary

1201- 0s 0 Jets, High S/B
- M,, = 165 GeV/c®

I L=8.21b"

For each signal/background process:

+10 noml
PISQNETES

WW x 10
a

Events / 0.05
g

> normalization and shape of the

discriminant templates. I Normalization

Shape

> cross section signal uncertainties
- special care of scales and also of

N
o

,©
=T T T T 1T
|1T] [

Sa,mp]_e Sp]_lts by H ijetS 08 06 04 02 0 o2 o4 'o.s;\l;l'(gs‘t‘ t1
utpu
41In the limit-setting procedure

channel | scale 0 scale 1 scale 2 1 mprespr— SyStematiCS are lncluded as
o | - nuisance parameters, taking
: = into account the correlations

L jet 35.0% | -12.7% wewsw e wnwwwe  hetween different channels.

Berger et al., 3 2
P 150% | aXiviiolodssovy € With this approach we are
able to further constrain our
Stewart and Tackmann,

arxXiv:1107.2117v1

background uncertainties
directly from the data
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* Can Lnﬁerpre& our high
mass search resulks i
terms of a fourth
generation model

* Presence of additional
quarks enhances 99-H
production by as much as
o factor of nine - also
modifies Higgs branching
ratios

* Observed exclusion :
124 < m, < 286 GreV

LTI

47—
Tevatron Run II Preliminary
L=82fb"

T T T | T T T ‘ T T T
""" LExpected

— Observed
B8 +1 s.d. Expected
" | #2s.d.Expected
----- 4G(High mass)

L.

95% C.L. Limit/4G(low mass) Prediction
o

4Gq_,0w mflSS) 1

120 140 160 180 200 220 240 260 280 300
my, (GeV)

O ||||||| I SR
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* MSSM-like Higgs DE>

K/ K/
0’0 0’0

*
0‘0

Inclusive produc&ion cross secktion
olpp = W/ H/A) is enhanced
" enhancewment d.epend.s on tanp

CGreneral Limiks apptiaabte to any

narrow scalar with bb final states
produced in association with b-jet

. D@, 5.2fb

95% C.L. upper limits

10
Expected - expected limit
Expected +1 s.d. 10 B 1cband
: Expected £2 s.d. | CDF, 2.7 B 2cband
Observed —_

observed limit

o(PP—>0+b,)xBR(9—bb) (pb)

190
l 1 L 1 1 l 1 L 1 1 l 1 1 1 1 l L ' 1 L l 1 1

‘_I(!)OI - I'IEI')()I - |2(|)0| - |2'l-.l',ol - |300 100 150 200 250 300 l l35lJ
M, [GeV] m, (GeV/c?)

-

Cross section x Br 95% C.L. [pb]
S
[

broad excesses observed bj CDF and Do in bo—bbb
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ob— bbb: MSSM interpretation

MSSM Exclusions in (M,, tanf3) Parameter Space

CDF, 2.6 fb-1 I

max. LL=-- 95% C.L. upper limits

; (ca ]}
DJ exclusion § 200 F ---- expected limit
LEP exclusion 16 band
175
26 band
B 150 observed limit
______________ 125
--------- 100
75
— Expected 50
----- Exp.+ 1 s.d. m," scenario, 1 =-200 GeV (A, =-0.21)
Exp.+ 2 s.d. 25 Higgs width included
SHHEGH I i i | 1 I 1 | 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1
0
100 150 200 250 300 100 120 140 160 180 200 220
M, [GeV] m, (GeV/c?)

Higgs mass term, L <0 = enhanced production for 3b at large tan3
enhances the bbH coupling as well as increases width of the Higgs
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* Fermiophobic Higgs w

* Fermiophobic Higgs is
nobt accessible &housh CDF Run Il Preliminary, L < 8.2 fb™
the dominant gluon .
fusion production

-
o

~LEP Exclusion::

mode

* CDF sebs world-best
Llower mass Limit of
114 % CreV/c? Pendihg

soon to be C"““F’L&‘?—d 10 .00 110 120 130 140 150 160 170 180 190 200
combinakion with po m,(GeV/c?)

95% CL Limit/Model
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What’s next

Tevatron’s expected semsitivity vs Higgs mass vs Lum
The run will end with about 10 {b-1 &hatjzabte Lum
2-3 sigma sensitivity up to 1%5 GeV
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What’s next

Tevatron’s expected semsitivity vs Higgs mass vs Lum
The run will end with about 10 {b-1 ahatjzabte Lum
2-3 sigma sensitivity up to 1%5 GeV
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Improvements (e.g. D@)

WH-Ivbb ZH-llbb | ZH»vvbb H-WW  Other Channels
5%
3%
Done
Done
Done

2%

Trigger / Reco  Trigger/Reconstruction Efficiency 3%

Jet Selection Di-jet Mass Resolution 10% 10%
MVA B-ID 5% 5%
MVA Bottom vs Charm 4% 4%

MVA Analysis Enhanced Techniques 10% 10%
New signal separation variables 5%
MVA QCD Rejection 3%
Matrix Element Discriminants 5%
Kinematic Fitting 5%

Track Variables 5%
Optimized B-ID Usage 3%
Optimized Jet Treatment 3%

H-WW-e/mu+tau

VH-etau+jj

H-ZZ

VH-VVV-trileptons

Additional Decay Modes 5% 5% Done 5%

Existing Improvements: 57% 70% 29% 41%
Planned Improvements: 36% 27% 20% 18%

* Yellow cells are existing improvements to be propagated to final analysis.
* White cells with numbers are the areas the experiment is actively working on.

15 Oct 2011 Denisov/Punzi/Roser/Soldner-Rembold




' summary

O The Tevatron Higgs searches broke new ground

great advances in data understanding and in analysis
techniques at hadron colliders

O Goal remains to reach 95% CL exclusion sensitivity over
the allowed SM mass range [100:185 GeV]

O LHC is well into the game [see P. Meridiani’s talk]

Its effort fueled bj the Tevatron’s success and aided bfj the
assortment of tools developed bj CDF and Dzero

O For H=>bb the Tevatron remains well ahead
Mu~118 Limiks ab 1.1 xSM ! [might rule out LEPS hinks]

O Aside from Higgs - vast physics phase space examined
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S+B versus B-only Hypotheses

5 25 - Tevatron RunII Prehmlnary ................. ; ................ -LLR ilO .........
= - s . — LLR +20
20 E- L—4386fb ........ AU S— — ---LLR ........ A—
Iy YN

: : : : : —LLRObS ...............

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

cdfl5 <> CDF VH->MET bb 1S 7.8 fb-1
cdflé <> CDF VH->MET bb SS 7.8 fb-1

cdf17 <> CDF VH->MET bb SJ 7.8 fb-1 cdfl25 <> CDF mumubb ST 7.9 fb-1

cdf28 <> CDF HWW 8.2fb HighSBOJ cdf126 <> CDF mumubb LJP 7.9 fb-1

cdf29 <> CDF HWW 8.2fb LowSBOJ cdf127 <> CDF mumubb DT 7.9 fb-1

cdf30 <> CDF HWW 8.2fb HighSB1J cdfl28 <> CDF eebb ST 7.5 fb-1

cdf3l <> CDF HWW 8.2fb LowSBlJ cdf129 <> CDF eebb LJP 7.5 fb-1

cdf32 <> CDF HWW 8.2fb 2J0S ) cdf130 <> CDF eebb DT 7.5 fb-1

cdf56 <> CDF WH WWW 8.2 fb-1 like-sign cdf131 <> CDF WHAM NN 7.5 fb-1 SVTSVT TIGHT with BNN

catsd <> DR A=W 8.2 Sb=1 fowssll cdf132 <> CDF WHAM NN 7.5 fb-1 SVTJP05 TIGHT with BNN

cdf64 <> CDF WH ME 5.6 fb-1 3J SVJP : )
cdf65 <> CDF WH ME 5.6 fb-1 37 SVIP loose cdf133 <> CDF WHAM NN 7.5 fb-1 SVTnoJPOS5Roma TIGHT with BNN
cdf66 <> CDF WH ME 5.6 fb-1 3J SVnoJP cdfl34 <> CDF WHAM NN 7.5 fb-1 SVTnoJP05noRoma TIGHT with BNN
cdf67 <> CDF WH ME 5.6 fb-1 3J SVnoJP loose cdf135 <> CDF WHAM NN 7.5 fb-1 SVTSVT PHX with BNN

cdf68 <> CDF WH ME 5.6 fb-1 3J SVSV cdf136 <> CDF WHAM NN 7.5 fb-1 SVTJPO5 PHX with BNN

cdf69 <> CDF WH ME 5.6 fb-1 3J SVSV loose cdf137 <> CDF WHAM NN 7.5 fb-1 SVTnoJPOS5Roma PHX with BNN
cdiB4 <> CDF H->WW Trilepton NoZ 8.2 fb-1 cdf138 <> CDF WHAM NN 7.5 fb-1 SVTnoJP0S5noRoma PHX with BNN
cdfB5 <> CDF H->WW Trilepton InZ ljet B.2 fb-1 cdf139 <> CDF WHAM NN 7.5 fb-1 SVTSVT ISOTRK with BNN

ggﬁgg = ggg E'Z% :tzg eézzﬂf’gll cdf140 <> CDF WHAM NN 7.5 fb-1 SVTJP05 ISOTRK with BNN

=d£88 < CDF H->WN Tiil‘;ptén Inz 256t 8.2 f£b-1 cdf141 <> CDF WHAM NN 7.5 fb-1 SVTnoJPOS5Roma ISOTRK with BNN
cdf101 <> CDF Htautau 2jets 6.0 £b-1 cdf142 <> CDF WHAM NN 7.5 fb-1 SVTnoJP0S5noRoma ISOTRK with BNN
cd£102 <> CDF Htautau 1jet 6.0 £b-1 cdf155 <> CDF WH NN 7.5 fb-1 2JET SVTSVT LOOSE ISOTRK

cdf103 <> CDF jjbb SS 4fb-1 cdf156 <> CDF WH NN 7.5 fb-1 2JET SVTJP0O5 LOOSE ISOTRK
cdf104 <> CDF jjbb SJ 4fb-1 cdf157 <> CDF WH NN 7.5 fb-1 2JET SVTnoJPOS5Roma LOOSE ISOTRK
cdf105 <> CDF jjbb VBF SS 4fb-1 cdf158 <> CDF WH NN 7.5 fb-1 2JET SVTnoJP05noRoma LOOSE ISOTRK
cdf106 <> CDF jjbb VBF SJ 4fb-1 cdf159 <> CDF HZZ mLLLL 8.2 fb-1

Cgﬁig z ggg g-;gmagm& ;-g g;-i gg cdf160 <> CDF ttH 145J STSTST 6.3 fb-1

c ~>gammagamma 7. - > + . _

cdfll4 <> CDF H->gammagamma 7.0 fb-1 CC Conv ggiig; < ggg ::S i+§g gggng g 2bf? !

cdfll5 <> CDF H->gammagamma 7.0 fb-1 CP Conv :

cdf116 <> CDF Vtautau 111 6.2 fb-1 cdf163 <> CDF ttH 1457 STJPJP 6.3 fb-1

cdf117 <> CDF Vtautau lltau 6.2 fb-1 cdflé4 <> CDF ttH 1457 STJP 6.3 fb-1

cdf118 <> CDF Vtautau emutau 6.2 fb-1 cdfl65 <> CDF ttH 145J STSTST 6.3 fb-1

cdf119 <> CDF Vtautau ltautau 6.2 fb-1 cdfle6 <> CDF ttH 145J STSTJIJP 6.3 fb-1

cdf120 <> CDF Vtautau 1111 6.2 fb-1 cdf167 <> CDF ttH 145J STST 6.3 fb-1

cdfl21 <> CDF ttH MET+jets 2btag 5.7 £fb-1 cdf168 <> CDF ttH 145J STJIJPJP 6.3 fb-1

cdfl22 <> CDF ttH MET+jets 3btag 5.7 fb-1 cdf169 <> CDF +tH 1457 STJP 6.3 fb-1

cdf123 <> CDF ttH All 2btag 5.7 fb-1
cdfl24 <> CDF ttHE All 3btag 5.7 fb-1
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't *] D@ Combined Limits: ob—1ttb,0b—3b

<* [New for Summer 2011] D@ MSSM Higgs combination
» Inputs to limits: 5.2 fb-' b — bbb and 7.3 fb"! ¢b — 1/17,,4b

= assume narrow Higgs and sum rule: BR(¢p — bb) + BR(¢ — 17) = |

< for BR(p — 11) = 0.06, 0.10, and 0.14
= correlate b-tag efficiency and jet modeling systematics between channels

= uptoM, 180 GeV: ®b — 1Tb dominates limits;

QQb at hi her mass as de end ﬁles on tB |t from tau BR decreases
rans ? f ane

ate o exc usmn in

g D@ Preliminary, 5.2-7.3 fb- :
5 & 90
(6] Observed BR(h—17) = 6%
L NS Expected BR(h—>t0 = 6% 80
o Observed BR(h—t0) = 10% :
% ...... Expected BR(h—t0 = 10% 70 =IDg excluspn
K Observed BR(h—t0) = 14% |:| LEP exclusion
TS\ e Expected BR(h—10) = 14% 60
g 10¢ [0 mIM™, 1= +200 GeV, tanp = 40
N B ™, i =-200 GeV, tanp = 40 50
g Tree-level MSSM;
o (assume 15% error on o)
2
a b OB g — D@ Observed
8 R 20F — D@ Expected

1= N O N E

“ 10
- | YN Y S S S S e s e e s
T T — T — 250 300 100 150 200 250 300
M, [GeV] M, [GeV]

Tevatron combination from MSSM Higgs searches expected imminently..
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Comparison to Higgs Production at the Tevatron |

Depending on the production mechanism and the dominant

backgrounds, there is a larger/smaller advantage for the LHC relative
to the Tevatron

B my <130 GeV/c?
¢ pp—VH only 3x larger at LHC

¢ Dominant backgrounds from
W/Z+bb and top production
which increase more due to the
rise in gg cross section

B my>140 GeV/c?
¢ gg—H ~15x larger at LHC

¢ Dominant backgrounds from
WW and ZZ production, from
qgbar production which
increases by a smaller factor

2 June 201

CMS Higgs Results and Prospects
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Cross sections

2. The Higgs at hadron colliders

Main Higgs production channels

a(pp v H+X ) [;)b}

!“4','-.' strahlung Vector boson fusion Vs 1.96 TeV

‘ MSTW2008
! / ‘ b BE=E e m, = 173.1 GeV
: .\J‘N\? —, Vs ' R OSON
>NVM‘ ,:E}’ '''' 3+ WH B
y Qi
. Ry M
i arl M=BH e,
ﬁ_\\" 1 s i

gluon gluon fusion in associated with Q«

9 7 T —— i
H ppoettll
----- ®----- ———
v i OOT 1 1 1 1 Ax—_i'—
14 12 164 ! !

130 il 150
.\/I“ Cl.‘\r

Large production cross sections ' o(pp — H + X) [pb]

Vs =T TeV

e H - MSTW2008

with gg— H by far dominant process . T m=1731GeV
1fb~'= O(10*) events@IHC | o
= (0(103) events @Tevatron | zu

but eg BR(H— 7y, ZZ —4()~1073"|" ™
.. a small # of events at the end... . Sy
140 'II\II;I -éc\/ 300 {100 00
Lepton—Photon Mumbai 22/08/2011 Higgs: Theory — A. Djouadi — p.6/20
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' Higgs width vs masss
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