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The Tevatron Accelerator

= Proton-antiproton collider at Vs = 1.96 TeV
m Two major detectors at collision points : CDF and D@
m Tevatron and all upstream components are running very well.
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Tevatron Luminosity Progress

Collider Run Il Peak Luminosity
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Collider Detectors

Central EM Solenoid
Calorimeter Central Muon

7 Central Hadron
Calorimeter

m CDF and D@

\ Y= General-purpose, cylindrically
Endolug Hadron | SR [ SN Y symmetric detectors
e i Superconducting solenoid magnet
Calorimeter E Lo m 14T (CDF), 1.9T (DY)

Tracking Chamber

Inner detectors for precision tracking
Calorimeters for energy measurement
Outer muon detectors

Well understood, stable operation over
a long period of time

Accumulated ~6 fb-! of good quality
data in both experiments.
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Standard Model Higgs Boson



Status of SM Higgs

6 August 2009 m,,. = 157 GeV

® Indirect limit from global EW fit |
m,=173.1 + 1.3 GeV/c? o]

(5 —
AGaq =

— 0.02758+ 0.00035
% % - 0.02749+0.00012

myy, = 80.399 + 0.023 GeV/c? o] W e ow e |
and precision EW measurements o l |
at LEP and SLD = 3] i

< 2-
my = 87+3_,, GeV/c? |

August 2009
T 1

T
— LEP2 and Tevatron (prel.)

80.54 LEP1 and SLD
68% CL

0 | Excluded W Preliminary-
30 100 300
my, [GeV]

E m Direct search at LEP

= 804 my > 114.4 GeV/c2 (95% C.L.)

- Combining with the limit from EW fit
80.3. my < 186 GeV/c2 (95% C.L.)

1 50 1 75 | | | | 200 _
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7



SM Higgs Production at Tevatron

m Following 3 processes are dominant at the Tevatron energy.

Gluon fusion
o(gg—>H) = 0.2~1pb
g t
; A
g t

Associated production with a vector boson
c(qq > WH/ZH) = 0.01~0.3 pb

L gg.qq — ttH

Vector boson fusion
o(qg - qgH) = 0.02~0.1pb

TeV4LHC Higgs working group
I




Higgs Decays and Search Channels

m Low mass Higgs ( < 140GeV/c?)

bb is dominant.
B b-tagging is an effective way.

gg > H — bb swamps in QCD
multijet background.

Search in VH production

m Need triggering with high-p;
lepton or missing E;

WH — €¢vbb
ZH — ¢*0~bb, vvbb

m High mass Higgs ( > 140GeV/c?)

WW is dominant.
B Use multi-lepton signature

gg > H—->WW — (lvv

BR for SM Higgs

140 GeV

--------

,_.
c'I
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50 100 200 500 1000

Higgs Mass  (GeV)

Any single channel does not have

enough sensitivity for discovery.
O

Combine all available channels to

gain sensitivity.



m Signature contributed from
ZH — vvbb

WH — ¢vbb, where ( is
missing from detector

m Base selection
Lepton veto
Large missing E; + 2 or 3 jets
At least one b-tagged jet

B D@ : neural net (NN) tagger

m CDF : secondary vertex
tagger (SECVTX) and jet
probability (JP)

» Background : W/Z+jets, tt,
diboson, QCD multijets

m Remove multijet background by
multivariate discriminant

D@ : Boosted decision tree (BDT)
CDF : NN

x10° Analysis sample (pre-btag)
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m Second discriminant to separate

i ‘E 405_ - Observed Limit .............. ............. ,,,,,,,,,,, ,
signal from other SM background [ 35 |- Expected Limit ............
D@ : BDT, CDF : NN nné ZOE_DQ prellmmary (52fb ) :....,:,
N 5: ‘..*Q..
_Analysis sample (two asymmetric btags) L - ¥
8_ 80 Dﬁ re||m|nary (52fb1) o after multljei Vetgrg H 20: "
--o.. 70E £M-ullljel E 15§ i
5 ,é 10
= 0
E 163 105 110 115 120 125 130 135 140 145 150
= m,, (GeV/c?)
06 0.7 0.8 0.
final discriminant For My, = 115 GeV/c2 w/ 5.2 fo'l
5 ._SR.CDFRun Il Preliminary, 3.6 fi Expected |Im|t . 4.6 X GSM
z 4 | it Observed limit : 3.7 x gy w
2 40 . Diboson
- 35 Hz+ne
30__ .w+h_r.
25 { W
20 e For M, = 115 GeV/c? w/ 3.6 fb?
Iy ok | Expected limit : 4.2 x ogy
s Observed limit : 6.1 x cg,

% ~"45 4 05 0 05 1

SecVTX + SecVTX NN Discriminant
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WH — (vbb

CDF Run Il Preliminary (4.3 fb™)

m Most sensitive channel at low F e bua

mass 50 L 3
: [ diboson(WW,WZ,27) D J! et mass

r I Single top (t-ch) 2 . I
L [ Single top (s-ch)

a0, . Singe fop (2 jet sample)
W-+cTic

m Base selection
Single isolated high-p; lepton

(e or )
Large missing E+ : =l
2 OI' 3 energetlc Jets giiet rnsa(:‘,s (I:r??)-je:égergiogorrechtgd) (3(_'2:\”.-,;2)
At least one b-tagged jet
E TOf—DQ Prelimir!?ry W+3ie"ft6;?§
> Background : W/Z+jets, tt, O A Eh":ﬁﬁ?’/ﬁet
. . . N Wbb/cT
single top, diboson, non-W [ Dijet mass sof- + —1 .
H C [ Diboson
QCD (3 Jet Sample) 405_ _mlgevmo
m 2 jets — Wbb dominates. : w
m 3 jets — tt dominates. )»
tt —

50 100 150 200 250 300 350 400

Dijet Mass (GeV)
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WH — tvbb (2)

[ D@ Preliminary W +2 et ’.2 ‘[’)';?3

10°F L -1 :

E =5.0fb I W-+jet

o B Multi Jet
Elwbb/ct
[

m Use multivariate discriminant to
separate signal from background v
B s-top
O Diboson

D@ : Neural Network (NN) Soi

CDF : 2 analyses employing NN B
(2 jets) and ME (2 and 3 jets)

» Optimized for b-tag categories

ol
02 0 02 04 06 08 1 12

CDF Run Il Preliminary (4.3 fb™) Noural het output

L .1 [EJwHis
R —— CDF Run Il Preliminary, L=4.3fb  |msTops
10 B diboson(WW,WZ,77) ' ' ' B sTopT
I Single top (t-ch) SVSV CMistags
1 05 [ Single top (s-ch) EWeo/We
[ 1i6.7pb) B Wbk

Matrix Element
(2 jets, double tags)

I \W+cTic
N\ bb

19" Neural Nets =syir
1" (2 jets, double tag)

B Mon-W

10°

10

Candidate Events

EBled 0] pajeds oLeD SjuUop

0 0102 03 04 05 06 0.7 08 09 1
BNN output (M = 115) 0 0.2 0.4 0.6 0.8 1

Event Probability Discriminant
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WH — fvbb (3)

m Upper limits on cross section x branching ratio

CDF Run Il Preliminary (4.3 fb™) w
= : ' ' :
w 1 : : ;
= ! i ' ' :
E10° o coeonestimt ] : = : : ;
S | e Ovsenea i 2 [ WH.(W-=>Iv, H->bb) Combination_.....
H [ mmeee- Expected Limit i i i i
S [ ressompmmn o i = | D@ Preliminary, L=5.066L
2 | mmreorcemn-z ML E August 12,2009
(=2] H H H -
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....... Fxnf'c:-‘red tl-¢
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______________________________ | Standard Madel = 1.0 :
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100 110 120 130 140 150
Higgs Mass (GeWc2)

M, = 115 GeV/c? | Expected limit | Observed limit

my, (GeV/c?)

CDF (NN, 2jets) 4.0 x gy 5,3 X Gy 4.3 forl
CDF (ME, ful) 4.1 x o, By 4.3 fbt
CDF (ME, 3jets) 18 x ogy 11 x oy, 4.3 fb-t
D@ (NN) 5.1 x ogy 6.9 x oy, 5.0 fbt
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/H — Lbb

m Clean, but low event rate m Multivariate discriminant analysis

CDF : 2D Neural network

m Base selection

» Background

Number of Events

Z candidates reconstructed D@ : Boosted decision tree

from ete” and pu- pairs NNy
2 or more energetic jets
At least one b-tagged jet

« Z+jets(bb, cc, light flavor)
o tt, WZ, ZZ, QCD fake

. . - - -1
CDF Run Il Preliminary (4.1 fb™) . CDF Run Il Preliminary (4.1 fb™)
Single T Tag o data [ WWWZ2ZZ = 8 Single T Tag (High S/B) o doa [l WWWZZZ
[ My = 120 GeVie? % 150 After NN Corr. [ mistags  [] Fakes > 70 _ ER [ mistags [ ] Fakes
D \‘1:: =120 GeVic? x 150 kefum N\ Corr. . Z +bb D tt E D M= 1 GeVIe sy . Zxbb D N
. Z+ee uncertainty : 60
2 50
E
“ 30
150 200 250 300 350 0 0.2 0.4 0.6 0.8 1
M;; (GeV/c?) NN Qutput 10% Slice

Dijet mass
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ZH — 0tbb (2)

m We observed no significant excess over the background.
Set upper limit on the cross section x branching ratio

CDF Run Il Preliminary (4.1 fb™)
1ZH — I'Tbb

1 - Expected
— Observed

10 +16

t20

95% CL Upper Limit/SM
2

=
(=]
1

100 110 120 130 140 150
M,; (GeV/c?)

For M, = 115 GeV/c? w/ 4.1 fb?

Expected limit : 6.8 x og,
Observed limit : 5.9 x og,

-
(=
~

-l
o

Limit / o(pP—2ZH)xBR(H—bb)

Standard Model = 1.0

m,, (GeV)

For M, = 115 GeV/c? w/ 4.2 fbl

Expected limit : 8.0 x gy |
Observed limit : 9.1 x ogy w
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t™t~qq final state

m The following 5 processes are m Signal separation from bkgd is
involved in ttqq final state. performed with BDT.

ZH, Z—1t't, H—Qqq
HZ, H—-tt, Z—qq
HW, H—-tt, W—qq
qg—Hqq, H—-1t't
(Vector boson fusion)
gg—H, H—t"t-, additional 2jets
(Gluon fusion)

(Associated » Background : tt, W/Z+jets,
production) multijets

D@ Preliminary, L=3.9 fb"

12

® data

[ JVA]

B

Bl w+jets

Bl z+jets

[ Diboson
=== Signal x 50

Events

10

m 1t decay identification is essential. -
Leptonic + hadronic of
e.g.) tt — (ut vy, * (nndv,) :

1 or 3 charged particles in a

- L
-1 -08 -06 -04 -02 -0 02 04 06 08 _ 1
BD-TZIHS

harrow cone. For M,, = 115 GeV/c? w/ 4.9 bl
NN is used to identify taus Expected limit : 15.9 x o, -
decaying to hadrons. Observed limit : 27.0 x gy w
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H — Ww*

m Sensitive to high mass Higgs (M, > 140 GeV/c?)

m Gluon fusion is the dominant [i-sow

[ OS 0 Jets Wijets
F M, = 160 GeV/c® Wy

-
B
o

iy
N
o

production process.
gg — H—-> WW* — (tvv

Events /0.5

-
[+:] [=]
o o

TT[rrrrrr

2]
(=]
T T

B Some more contributions from
WH/ZH and VBF
aqq — WH — WWW+
qq — ZH — ZWW*
aq — qqH — qgWw*

&
(=]
T TT

Dilepton opening angle
AR = \/(Aﬂﬁz)z + (Ady()?

Dileptons from Higgs decay tend to

m Base selection

High p; opposite-sign dilepton go in the same direction.
Large missing ET - Different from SM backgrounds
v 0
» Background : tt, Drell-Yan,
. . W-< > W+
diboson, W+jets, Wy N @ o
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NN is used to distinguish signal from background.

Separately trained for different final states
m CDF : by number of jets (0 jet, 1 jet, 2 or more jets)
m D@ : by dilepton flavor (ee, uu, en)

Events / 0.05

CDF Run Il Preliminary [L=s4sm" CDF Run Il Preliminary [L=4sm" CDF Run Il Preliminary [L=dsm
F 0S 0 Jets, High S/B = &  [0S1Jet, High siB Wi 8 Pfos 2+ Jets v
E M, = 165 GeV/c? mi S 30f M, =165 GeVic? mwy S  fm,=165GeVic? mi
- ‘g C .ﬂ ‘g wZ
§ 25 & "
= — Wz =
w mzz w
20 DY
Oww
151 —HWW x 10
- e Data
10 =
-1 -0.8 -0.6

-0.4 -02

0 o0z 04 08 08 1
NN Output

events/0.025

n@ 541"
Preliminary

| IIIHII[ 11

AP I PN IS
0 01 02 03 04

Pl AT AT IFETAT AT WA
05 06 0.7 0.8 09
NN Qutput

events/0.025

-08 -06 -04 -02 0

0.2 0.4 0.6 0.8 1
NN Output

) 01 02 03 04 05 06 07 08 09
NN Qutput

DJ, 5.4 fb"!
Preliminary

L1 Illllll

events/0.025

107

04 02 02 04 06 08

-08 -06

1

NN Output

10

D@, 5.4 b
Preliminary

| Il IIllIlIl

Ll L L Liiue Ll L1111

.................................. I

+ Data

D Z+jets
. W+jets

Diboson
Signal
= (x 10)

o

01 02 03 04 05 06 07 08 0.9
NN Qutput
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m More samples to increase sensitivity.
Low mass (M,, < 16GeV) region
Same-sign dilepton + jets (WH — WWW* ZH — ZWW?¥)

» Different background composition
— Separate NN training

CDF Run Il Preliminary [Leasm’ CDF Run Il Preliminary [L=asm
8  [oslow M) o 8 25[ S5 1+ Jets “
© 14f M, = 165 GeV/c? - e M, = 165 GeV/c? =
2] B e 2] wz
—— = | -4 = 90
c 12— DY c Bz
g o g l
— —_—HWW 1 ww
I'u 10 | - Data I'u EH\.\M‘
C 15 - Dala
oF
oF
A

2

0-1 -0.8 -06 -04 -0.2 0 02 04 06 08 1

NN Output

O 0 DA O e o ™
NN Output
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H — WW* (4)

m Expected and observed limits versus Higgs mass for all dilepton

channel combination

CDF Run Il Preliminary

I L=48%"

High Mass Expected ..

—— High Mass Cbserved

10

95% C.L/og,

Stanﬁard Miodel
_'\"'\'"'\"'\""f"'\"'\" \|f\\\\1| ||||||| i

110 120 130 140 150 160

|'"f'"|'"|'"i"i'"i"'i"i"'|""| 1|||\
170 180 190 200
Higgs Mass (GeV)

For M, = 165 GeV/c? w/ 4.8 fb!
Expected limit: 1.21 x 65y, mm
Observed limit : 1.23 x ogy,

95% CL Limit / SM

10|

C T Dilept

[E 1

-:-----:DQ--Prplirrﬁnary-,--L=
\ November 1.

2009..

.5.4.fB'

== Observed Limit
Expected Limit -
-Expected £1-6..---

Exp:ected £2-6

Standard M

odel = ]0

‘I | 111 11
120 130

||E[||||||||EI||
140 150 160

..........i...:.:
170 180 190 200
m,,; (GeV/c?)

For M, = 165 GeV/c2 w/ 5.4 fbl

Expected limit : 1.36 x ogy
Observed limit : 1.55 x ogy,




CDF SM Higgs Combination

m CDF combined results with £ =2.0 - 4.8 fb-!

Included channels B
WH — tvbb (4.3 fb1) _ CDFRun W Preliminary, L=2.04.8t6"
VH — &, + bb (3.6 fb}) ' LEP Exclusion |
ZH — £Lbb (4.1 fbr) | T T R R R
VH, VBF, ggH

— 2 jets + 1t (2.0 fb1)
VH — 2 jets + bb (2.0 fb1)
ggH — WW* — fviv (4.8 fb1)
VH — VWW* (4.8 forl)

95% CL Limit/SM
=

For M, = 115 GeV/c?

| | ‘ | Novembier 5, 200?

Expected limit : 2.38 x oy 100 110 720 130 140 150 160 170 180 190 200
Observed limit : 3.12 x og), m,(GeV/c?)

For M, = 165 GeV/c?
Expected limit : 1.19 x gy 008

Observed limit : 1.18 x o5, @M 5
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D@ SM Higgs Combination

B D@ combined results with £ =2.1-5.4 fb1

95% CL Limit / SM

10

1

100 110 120

Included channels
WH — tvbb (5.0 fb1)
XH — ttbb/qgtt (4.9 fbl)

........

B Expected +1 c

........

, ........ ,Expeq.ted Lmt

ZH — vvbb (5.2 fb1)
ZH — ttbb (4.2 fbl)
WH — WWW?* (3.6 fb-1)
H —- WW* (5.4 fb-1)

H — vy (4.2 fb1)

ttH — ttbb (2.1 fb-1)

For M, = 115 GeV/c?

Expected limit : 2.80 x ogy
Observed limit : 4.05 x og,

30 120" 1501

November 3, 2009

160 170 180

190 200
my, (GeV/c?)

For M, = 165 GeV/c?
Expected limit : 1.35 x ogy

w Observed limit : 1.53 x ogy,
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Tevatron SM Higgs Combination

m Combined results of CDF and D@ with £ =2.0-5.4 fb1

» Systematics correlation b/w experiments are taken into account.

Tevatron Run ll Preliminary, L=2.0-5.4 fb™

I LEP Exclusmn

. Q' weu November 2009 Expected : : ;

. November 2009 +1c Expected ; T
1] November 2009 +2¢ Expected
-nfuu-----Morlond 2009 Expected

95% CL Limit/SM
=

i | E : 5 | Nw?mherﬁ ?uus N

100 110 120 130 140 150 160 170 180 190 200
mH(GeV/c )

Expected limit at M, = 115 GeV/c? : 1.78 x oy,
Expected exclusion range at 95% C.L. : 159 — 168 GeV/c?
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Tevatron SM Higgs Combination

m Combined results of CDF and D@ with £ =2.0 - 5.4 fb-!

» Systematics correlation b/w experiments are taken into account.

Tevatron Run i Preliminary, L=2.0-5.4 fb™

E ..|II‘II-I[-I|I..IP.I[.II LI I T I'I'.i T | LI ! L ! LB
7] o0 LEP Exclusmn Ly Tevatron,
= Exclusion g =
£ 5 § | 5 - £ Tevatron Run II Preliminary =~ :_E Sb: fff:lj
: 10 - E =2.1-54fb" _fj_";_ExpCCth“l—CF
d ] : ......................... . E . - i afunsaani D“p th‘u :'U
X 0% B 95% C.L.
o o B
0 0.9 |
o 0.85 :. ...............
0.8 :
1 075 |
' | 0.7 £
: November6 DDQ -

100 110 120 130 140 150 160 170 18(:(;&:?/ 2)00 “:’w;;;;‘*gm;“ 0175 180 185 ,‘ngl?(G‘jiqf;}“
m,(GeV/c

Observed (expected) limit at M, = 115 GeV/c? : 2.70 (1.78) x ogy
Excluded mass range at 95% C.L. : 163 - 166 GeV/c?
(Expected exclusion range : 159 — 168 GeV/c? )

arXiv:0911.3930[hep-ex] as of November 2009
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Higgs Bosons Beyond the SM
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MSSM Higgs at the Tevatron

m Two-Higgs-doublet fields provide
5 physical Higgs bosons.

3 neutral : ¢ =h, H, A
2 charged : H*

» Phenomenology described at
tree level by tan3 and M,.

h/H/A cross-section (pb)

m Neutral Higgs
Coupling to d-type quarks
enhanced by tan = o, oc tan®
Br(¢ — tt) ~10%, Br(¢ — bb)
~90% for low and intermediate 10 e im0
masses s (GeV)

—h
<
I|-.

MSSM: tanf = 30

m Charged Higgs

For (My+ < M, —M,), a top quark
can decay into H*D.

Tevatron has sensitivity for
some MSSM scenarios.
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MSSM Neutral Higgs : ¢ — 't~

———-a

b, t

gluon fusion bb fusion

Tau pairs are identified in 1t
ToThag» @Nd T, Thad-

u?

Model
independent

Background : limit

o Z— 11, Z— eelun
 Diboson, tt, W + jets

Combined CDF and D@ results

Interpretation to typical
MSSM scenario :
Maximal stop mixing
u=-200GeV

...... Expec‘ed

Expected t1c
B Expected +26
— Observed

10>,

y—
=)
=
=
—
o
®
in
o
-—
m
X
c
o
°
@
n
]
o
o
-
(8]

Tevatron Runll Preliminary 1.0-2.2fb"

190 200
M, [GeV]

%100 Tevatron Run Il Preliminary, L= 1.0-2.2 fb ™
8 90 m,, max, 1=-200 GeV
80 Excluded by LEP
70 T Expected imit
Expected limit + 1¢
60 Expected limit + 2 ¢ \\‘\\\\
\
\\
oE N -
30 \\\\\\\\\\\\\\\\\\\\\\M

LU R PP P B s o v s
100 110 120 130 140 150 160 170 180 190 200
m, [GeV/c?]




MSSM Neutral Higgs : ¢b — bbb

0 95% C.L. upper limits CDF Run Il Preliminary (1.9/fb)

m gb— ¢b — bbb

&
G 180
= f 4 - € A
b b 160 i | ?;
) b 140
b - dl’ 3 120
J— '
b 100
80
b b 60 ---- expected limit
Bl 1cband
40 m, ™ scenario, 1 = -200 GeV Bl 2oband

20 Higgs width included

Required 3 b-tagged jets. A T TP v

. QIOO 120 140 160 180 200

Large multijet background m, (GeV/c?)
Search for peak in dijet mass ¢ © A

m CDF :1.9fb", D@: 2.6 fb- N 7 7

. 120—n | m, max, 1=-200 GeV 4

CDF Run Il Preliminary (1.9/fb) - m 4

‘g 600 : ::: 100~ ‘_: gb =7 b(b Z
& 500 M beb ik é a
0 80— : e
% 400 = :::;150 E-—%_‘ E‘ /* """""" E
E 300 60: :%‘ B
aQ _—m l Ly __
200 40— .
100 C “, I:I Excluded Area -

0 S Expected Limit 3

50 100 150 200 250 300 350 R R ——
m,, (GeV/ cz) 80 100 120 140 160 180 200 220

m, [GeV/c?]
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MSSM Charged Higgs

CDF Run Il Preliminary [2.2fb'1]

m Search for H* in top decays 2 f . |
Tos- —@— Observed @ 95% C.L.
t — H*b = ! ——— SMexpected @ 95% C.L.
+ £04 | |es%ofsm@os%CL.
* H — CS (for Sma” tanB) ; [ ] 95%ofsM@esnCL.
 H* — tv (for large tanp) = 03 | |
0
Y

e
o

If H* exists, there would be deviation

. . . 0.1_
from the SM prediction for the final F L
states of tt decay. Q6™""80- 700 110 120 130 140 150 160
M(H ‘)[GeV/c?]
2 F DO, L=1.0 fb' T
z | B(H' — 7 v)=1 % — Data
* Data © — B(t— H+b) =01
3 L ——  Br(t — H'b)=0.0 Ix - @ DO, L =1.0 fb™
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Fermiophobic Higgs

Fermiophobic h—vy (3.0 fb™)
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® In some BSM models, Higgs couplings
to fermions are suppressed.

— Higgs decays to vector bosons are
significantly increased.
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Future Prospects
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Luminosity Prospects

m Tevatron performance and projection
We expect ~ 9 fb-1 by the end of FY10. ~ 12 fbl
If FY11 budget is approved, we can go up to ~12 fb-".

| 12 fot delivered luminosity doubles

g the current data set and results in

-1
analysis with 10 fb-L. 9.3fb

7 We are here 7.8 fbl

Integrated Luminosity (fbo)
_____-_——————-------ﬁ’
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SM Higgs Sensitivity Prospects

For M, = 115 GeVI/c?

2xCDF Preliminary Projection, m,,=115 GeV

2

12 14

For M, = 160 GeV/c?

2xCDF Preliminary Projection, m ;=160 GeV

= =
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4 6 8 10 ; 4 6 8 10 4
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Analysis improvements help the sensitivity increase better than 1/sqrt(L).
m Expect to reach 115GeV Higgs with 6~10 fb-"
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Conclusions

m Tevatron and the collider detectors (CDF and DY) are performing
very well.
Delivered 7.4 fb™!, Acquired 6.1 fb-', Analyzed 5.4 fb'
Expect ~ 9 fb-' by the end of FY10
» We all thank accelerator people for excellent beam !

m Higgs searches are in progress in various production and decay
channels.
SM Higgs Boson :
m Observed (expected) limit at M, = 115GeV/c? : 2.70 (1.78) x ogy
m Tevatron expects to exclude 159 — 168 GeV/c? at 95% C.L.
Excluded mass range : 163 — 166 GeV/c?
Higgs Bosons Beyond the SM :
m No sign of discovery yet. But sensitivity is increasing steadily.
Increasing luminosity, analysis improvements, ... We can go further !
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Spring 2009 Result

Tevatron Run II Preliminary, L=0.9-4.2 fb™
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Multivariate Techniques

m Both experiments use advanced multivariate techniques, which combine

information from kinematical, topological and particle identification variables,
to enhance the signal/background discrimination.

Artificial Neural Boosted Decision Matrix Element (ME) \
Networks (NN) Trees (BDT)

Calculating event probability

integrating the LO matrix elements
Input Hidden Output
layer layer layer
F P Detector response
Tput #1 — N (Transfer function)
— = . Iy 3 dﬁh.ﬂ N[L}-J I
Input #2 — ~ s F P F P dULJ_‘}:Z dy f q1, ¢ )dgi I g2, Jaga X - ()1 -x 1 (.l".y] X
— @ Output i " — L iy
P p.d.f ME Parton level cut
Input #4 —{ * — <3
Single variable discriminant Neural network output
CDF Run Il Preliminary JL =481b” CDF Run Il Preliminary _[L =481fb"
Y  Fosodets Wejets &8 [osoJets, HighSB w
5 1991 M, = 160 GeV/c? mw S 80L M, = 165 GeVic? =5;
w 1003 @ 60— o
sof
sof
.mf
203
% 1 08 .06 04 02 0 02 o0

4 06 08 1
NN Output
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