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Tevatron and Exp erlments
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Constraints on the SM Higgs Boson

What we know:
eDirect search at LEPII:
Mh > 114 GeV/c2 @95% CL

ePrecision EWK meaurements (top mass, W mass, etc):
M = 89.0%3 6 GeV/c?
M < 158 GeV/c? @95% CL

July 2010
1

' |
{1 —LEP2 and Tevatron (prel.)

o Aa®, - ‘ 80.54 —LEP1 and SLD
: i —o.02758t0.00035 ¢ 1 68% CL

t % == 0.02748+0.00012 : i
% %ess incl. low Q% data - New Mfop

| CDF+DO :
173.3 + 1.1 Gev ||

Preliminary
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Events produced per Experiment in 1fb-!

Requires approximately
6 months to acquire |

ZH ~ libb
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Higgs mass (GeV)




Cross section (barns)

The Challenge...

Cross Sections at 1.96 TeV

Total inelastic

L
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-fb
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e

Higgs (ZH + WH)

0400
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140 160 180 200
Higgs mass (GeV)/c?

oHiggs Production
is a low rate process
at the Tevatron.

® Backgrounds are
many orders of
magnitude larger.
eChallenge:
Separate Signal
from Background




The Challenge...

Cross Sections at 1.96 TeV

Total inelastic oHiggs Production

is a low rate process
at the Tevatron.

Cross section (barns)

® Backgrounds are

many orders of

7 magnitude larger.
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The Strategy

Attack at every opportunity!
1) Maximize acceptance

“Tight” cuts on final state objects (leptons,jets, etc.) are too costly -
valuable signal efficiency is available at the cost of additional hard
work! Includes triggers as well.

2) Minimize backgrounds

* Often a good model of the backgrounds are needed to do this - some
may come from the data itself

3) Maximize measurement resolution

* Improvements in jet energy resolution directly impact acceptance,
backgrounds, and many other aspects of the analyses

4) Extract the most from the resulting events

® Use advanced algorithms like decision tree, neural networks, matrix
elements, etc ;




Maximizing Acceptance
Example: ZH — ¢¢bb

Reconstruct Z candidate using
two loose muons AND non-

Reconstruct Z candidate
using a Y and an . '
isolated track muon trigger:

—+ Data Z Mass, CMIO-CMIO =:‘;,

B Z+cc

D@ Run II Preliminary (4.2 fi5") Z+jets CDF Run Il Preliminary, 5.6 fb’

Z+HF

. B Top
i ~ Diboson
i Multijet

w—7H x 100

Events / Bin

Illllllllllllllllllll

Slalt 8
60 80 100 120 140 160 180 200
M, [GeV]

Typical gain from increased lepton ID
~15% See Justin Pilot’s talk this

afternoon




Identification ot B-jets

Btagging

+ ~50-70%eftficient

+ Dependent on Et and 1 of jet.

+ Mistag rates typically ~0.3 - 6.0%

+ Loose tagging helpful in double tag
situations _ Fo

+ DO uses NN tagger based on 7 3002 04 06 08 T 12
discriminating B-lifetime variables NN Output

©
© w e
w o s

o
—

Normalized Frequency
° i
N O

+ CDF uses a variety of secondary vertexing
algorithms

Central Lepton
1-ST CDF Run Il Preliminary (5.7 fb™)

= New: a neural network Flavor Separator

220"
2002
180
160L

Displaced tracks 140:

120F

» -

Decay lifetime — 1000
R Lxy — eAecondar‘y vertex .

- 80

— /4
eo;’*

"B_tag" — :
Prompt tracks Identify an 20f
o b b b b

vertex 1 -0.8-0.6-04-02 -0 02 04 06 0.8 1
KIT Flavor Separator

Primary vertex




Modeling of Backgrounds

Pre-tag W+jets Pre-tag Ztjets

W +2 jet

§4000 DZ Preliminary . Data

w
12000

L=5.3fb" CJWajet

(C) Bl Multi Jet
Ewbb/cr
[l

I s-top
@ Diboson
w— \/\/H

115 GeV (x10)

Pretag

10000

Events/ 5 GeV

8000

6000

4000

IIIIIIIIIlIIIIlIIIIlIIII

OO

2000 20 40

lIIIIIIIIIIIIIIIIIIIIIIIIIIII

115 2 25 3 35 4 45 5
AR of two leading jets

D@ Preliminary, 5.2 fb™
—— Data
DO =3
"0 Z+HF
Top

Diboson
I Multijet

. e e
60 80 100 120 140 160 180 200
Dijet Mass [GeV]

CDF Run Il Preliminary (5.7 fb™)

Pre-tag W+jets loose isolated
tracks (mostly electrons)

o

| Loose Isolated Track -e Data

20 40 60 80 100 120 140 16 180 200

. Non-W

Z + jets
¥ Di-boson

Single Top

tt (7.04pb)
Bw+HF
Bw+LF

=—wh115x100

Pt of W (GeV/c)



Using Advanced Algorithms

 Variety of methods: Artificial Neural Networks (ANN), Boosted Decision
Trees (BDT), Matrix Element (ME)

« Example: ANN can be used to combine information from different kinematic
variables: both Energy-based and Shape-based

* Improved discrimination and less sensitive to systematic effects
* Tested using already observed physics processes: 1dentification of top in

Lepton plus jets
Kinematic variables N | Final discriminant
eura
Hy . Aplanarit |
02 ® tibar : Network
ﬂl N NN Output I nnout
0.1;— : E \ // . ntries
"' . ‘ ‘ (7)) 600 - Mean 0.726
%5 %F 01 02 03 5 {&\v'vllﬁl/é > -og - . ttbar -
AW : Wjets bkgd e
| s/
02fF \‘\ ,“‘,’y,"« ,‘/\ - nnout
q:: A’I‘?‘A A’Q; I’h\ - BB |entries  som
WAKA [ 300}
. : /@’5 ’g\‘;‘?’O’\ : n.ras
:- ZON : o
o W% 200 o 0
o.1:. /l;"'\ )‘“\‘\ B
[ /[i( ‘(\\ B gral 90D
s g A‘A‘}& 100}
| \\\ -
N\ % 0.8 1

NN Output
12

6.80 = 0.38 (stat) + 0.61 (syst) £+ 0.39 (lumi) pb




Using Advanced Algorithms

Variety of methods: Artificial Neural Networks (ANN), Boosted Decision
Trees (BDT), Matrix Element (ME)

Example: ANN can be used to combine information from different kinematic
variables: both Energy-based and Shape-based
Improved discrimination and less sensitive to systematic effects

Tested using already observed physics processes: identification of top in
Lepton plus jets

Kinematic variables Final discriminant
Neural

@ tibar F etwork
— WaJats | Networ COF Il Preliminary 2.8 b’ ij >3

0.1E
E \ | 2 B dala (5388 evis)
r v |

g - A/ I C B o
0.1 0.2 03 . ‘ l

N/ / . B W+ets

3
N AV2./
\\\\‘«1’!)/ o

AKX YA i OCD
04 A

; \\“«:"& ;"i"fb

X3 ,\v’v,'&

E(Joz 3 1 o 3) |

asfk

02F
- SXY Y
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»

J

A

¢ WY
SO
o ZIRN
\

N N/AN\Z
NN

AN
N\
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ZIINAN
N/ \v

' 01 02 03 04 05 06 07 08 09
NN output

6.80 = 0.38 (stat) + 0.61 (syst) £+ 0.39 (lumi) pb




Applications of Advanced Algorithms

Diboson observation : Single top observation

WW + WZ = lvjj t+q — lvb+j (with b-tag)
Similar to WH — |vbb Similar to WH — |vbb

Matrix Element : Neural Network :

Us: o(WW+W2Z) = 16.6+3.5-3.0 pb Us : o(t) = 4.70 +1.18 -0.93 pb
SM: 0 =151+ 0.8 pb SM: 0 =346 18 pb

500

CDF Run Il Preliminary, L=4.6 fb" i“W*WZ

Whets
M wbb

Non-W 400 — M wee
ojets ’ B wjj+Wej 150
Z+jets

Top 300 — j tt— & ‘00
Data Bl > (+jets
. Bl Multijets
' 200 -
¥ ¢

G 08 1
100 |

St D@ 2.3 fb”

Event Yield

0_ [ ]
0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1

Event Probability Discriminant Bayesian Neural Networks Output




ZH — 0¢bb

e Two High Pt Leptons
® No (direct) Missing Er
* >=2 jets
* Split up 1 and 2 b-tags

Features:

~

Pr1mary Backgrounds

\

1. Small ¢°:BR

2. Several tight constraints

1. My

ii. “Bf” — improve jet resol.
1. ~1 evt/6fb! (dbl tags)

R

WW +99, W4, ZZ

[ =TT

J




ZH — 0¢bb

e Two High Pt Leptons
® No (direct) Missing Er
* >=2 jets
* Split up 1 and 2 b-tags

Features:

~

Lepton

Pr1mary Backgrounds

\

1. Small ¢°:BR

2. Several tight constraints

1. My

ii. “Bf” — improve jet resol.
1. ~1 evt/6fb! (dbl tags)

. ch,, Zqq'

(&

WW +99, W4, ZZ

/ —TT
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ZH — tbb  Dijet Mass Improvements

DO uses a kinematic fit, adjusting lepton and jet energies
to obtain the correct M, and P; of the 1lbb system
60

DT DO Preliminary, 5.2 fb~

D@ Preliminary, 5.2 fb™

O
-

50 —— Data

—Z+LF

. Z+HF
Top
Diboson

B Multijet

--=-ZH x100

—— Data
—Z+LF
. Z+HF
Top 30
Diboson
B Multijet 20
------ZH x100

40

Events /10 GeV
Events / 10 GeV

l

III_;_LIIII|IIII|IIII|IIII|IIII

10

: =4 : T o S S S I ST ¥
: %

- b PR I 20 40 60 80 100 120 140 160 180 200
20 40 60 80 100 120 140 160 180 200 Dijet Mass (Kinematic Fit) [GeV]

Dijet Mass [GeV]

CDF Run Il Preliminary (5.7 fb™")

Double Tag (High S/B) # data B ww.wz,zz
Z+If jet fak
D M, =120 GeVie? x 25 After NN Corr. |:| jets D Fakes
] M, = 120 GeVie? x 25 Before NN Corr. [ Z+bb [ tt

I:|Z+cc

CDF uses a NN, with inputs of
observed jet energies and
directions, MET magnitude and

direction, to correct the two +
highest Et jets : 1151 WL N
150 200 250 300 350
M;; (GeV/c?)

Number of Events




ZH — by Event Discriminants

D0 uses a Random Forest Decision Tree
method: 30

O
-

D@ Preliminary, 5.2 fb™
50

Events / 0.05

40

i

1
— - e
1

* 20 well modeled inputs chosed 20
® 200 trees are trained, using a random
subset of 10 inputs o
® RF Output is the performance % 01 02 03 04 05 06 0.7 0.8 0.9

10

III|IIII|IIII|A%I_I_III|III

RF Output
weighted result of all 200 trees utpu

ZH— llbb NN OutPut Binning

| CDF Run Il Preliminary (5.7 fb™)
o] 25  Double Tag (High S/B) ¢ data [ WWWZ2Z
K ] [] Z+if jets [ ] Fakes
0.4-: - D N'II =120 (;C\"/CZ X 25 . Z + bb D tt

20 -
4 |:|Z+cc

0.2}

CDF uses a 2D NN: ST
* one axis is ZH vs Z+jets

® one axis is ZH vs ttbar

* A 10% slice along the ZH vs ttbar is 5
for display (full 2D is used in limit) ﬁ_

0 0.2 0.4 0.6 0.8 1
NN Qutput 10% Slice along ZH vs. tt axis

15

Number of Events

10 -




7 H — 0bb Event Displays

Run, Event: 229879, 3787664 .
Dijet Mass: 113.06 GeV/c? CDF Run II Preliminary
Z Mass: 86.22 GeV/c2 Dimuon Event

N Jets: 2

fo L = T Dijet Mass = 113 GeV / ¢2
> Z Mass = 86.2 GeV /2
MET = 8.5 GeV

= @ Run, Event: 230010, 12129215 CDF Run Il Pre“minary
. Dijet Mass: 115.98 GeV/c :
Z Mass: 92.75 GeV/c2 Dimuon Event
N Jets: 2

MET: 10.9 GeV_
ZH NN: 0.96, tt NN: 39x1t0—=
S/B @ 115 GeV/¢#: 0

[—

Dijet Mass = 116 GeV / c?
Z Mass =92.8 GeV/ c?
MET =10.9 GeV

M




ZH — 00bb Results

CDF Run Il Preliminary (5.7 fb™)
ZH — I'T'bb (all sub-channels)

_ D@ Preliminary, 6.2 fb"
ZH— 1l bb

Expected
— Observed
1 B 10

t20

95% CL Limit / SM
2

-
=
Ll

— Observed
Expected

95% CL Upper Limit/SM

100 105 110 115 120 125 130 135 140 145 150 M0 120 130 140 150
2
M., (GeV) M, (GeV/c))

Experiment |Lum Exp/SM
DO 6.2 fb1 8.0 5.7
CDF 57 tbt 6.0 5.5

= My = 115 GeV /2




ZH — vubb

® No High Pt Leptons

® [ arge Missing Er

® DO0: 2 jets 2 b-tags

® CDF: 2/3 Jets, 1/2 b-tags

" Features:
1. Trigger is more challenging

2. Large QCD/Fake Bkg: Difficult

to Simulate: use data

3. Use tracks to help bkg
identification.

4. Large contribution (~50%)

from WH

\

5. ~10 evts/ 6fb-1 (double tags)

& _J

.
Primary Backe

QCD Heavy Flavor,

bb/cc,

Single Top,
Z2Z, WZ, WW

J




ZH — vubb

® No High Pt Leptons

® [ arge Missing Er

® DO0: 2 jets 2 b-tags

e CDF: 2/3 Jets, 1/2 b-tags

" Features:
1. Trigger is more challenging

2. Large QCD/Fake Bkg: Difficult

to Simulate: use data

3. Use tracks to help bkg
identification.

4. Large contribution (~50%)

from WH

~

5. ~10 evts/ 6fb-1 (double tags)

. J

Neutrino

Neutrino

(

QCD Heavy Flavor,

bb/cc,

Single Top,
Z2Z, WZ, WW




ZH — vvbb Background Modeling

103Mult|jet Enrlched sample (two asymmetrlc btags)

3.5
3

MDO divides data into 4 subsamples:
* Signal used to search for Higgs 2
* MJ-model for modeling M] 1.5
background in signal sampl 1
® MJ-control to validate MJ-modeling 0.5

* EWK control, enhanced in W->uv

2.5

Events / 25.00

=

CDF divides data into 5 subsamples:
* Signal used to search for Higgs

* QCD Region for systematic studies
* EWK region for modeling ewk processes
* QCD Regions (2) to check normalization
of M]

18

Events/10

50

DO Prellmlnary (5.5 fb ) ]
—4-Data

] Top
W V+h.f/VV
V+L.f.
" Multijet

100 150 200 @ 250 300
DiJet Invariant Mass (GeV)

CDF Run II Preliminary, 5.7 fb”

B Higes 1S
I Multijet -
I W+HF T
U Z+HF

[ Diboson

[ Single Top
[l Top Pair

200 300 400

Dijet invariant mass




ZH — vvbb Background Modeling

EW Control sample (two asymmetrlc btags)

DO Prellmlnary (5.5 fb ) ]
—~4- Data

U
++ U Vv+h.f/vv
| £.

DO divides data into 4 subsamples:

® Signal used to search for Higgs

* MJ-model for modeling M]
background in signal sampl

®* MJ-control to validate MJ-modeling
* EWK control, enhanced in W->uv

Events / 25.00

60

50

40

30

20

10

o‘&.

50

100 150 200 250 300
Didet Invariant Mass (GeV)

CDF divides data into 5 subsamples:

* Signal used to search for Higgs

* QCD Region for systematic studies

* EWK region for modeling ewk processes
* QCD Regions (2) to check normalization

of M] 18

CDF Run II Preliminary, 5.7 fb™

Events/10

T T T T I T T T T I T T T T I T T T T

B Higgs SS

I Multijet
I WHHF

_ Z+HF
B Diboson
I Single Top |
B Top Pair

— DATA

s==ir Signal (x10)

Dijet invariant mass



ZH — vvbb MultiJet (OCD) Removal

10° Analysis sample (pre btag)

N e

DO Preliminary (5.5 fb™)

—4- Data
Top

0 V+h.f/VV

V+l.f.
[ Multijet

[JVH x 500

D0 employs a Multijet Discriminant:

* Based on jet kinematics (but after a
cut on “track-based missing transverse
momentum”)

* Removes 95% of MJ and 65% of non-

M] background
* Preserves 70% of signal

Events /0.10

IIII|IIII|IIII|IIII|IIII|IIII|IIII|II)(
|IIII|IIII|IIII|IIII|IIII|IIII|I

D N7

E, Significanc

CDF Run II Preliminary, 5.7 fb'
T T T T | T T T T

I Multijet
I W+HF

CDF uses a QCD NN: —i

* Based on Jet kinematics as well as o
“track missing transverse W Top P
momentum[l = Signal (x10
® Removes 87% of M]J, 50-70% of non-

M]J background

* Preserves 90-95% of signal

Events/0.16




ZH — vvbb MultiJet (QCD) Removal

AnaIyS|s sample (pre btag)
[

DO Prellmlnary (5.5 fb )—
—4- Data

Top
M V+h.f/VV
V+L.f.
[ Multijet
[JVH x 500

X
-y
:Q

i'e

D0 employs a Multijet Discriminant:

* Based on jet kinematics (but after a
cut on “track-based missing transverse
momentum”)

* Removes 95% of MJ and 65% of non-
M] background

* Preserves 70% of signal

Events /0.04

e 3

O =2 N W A 01O N O O

1 -08 -06 -04 -02 0 02 04 06 08 1
Multijet DT

CDF Run II Preliminary, 5.7 fb™!

B Higes SS
I Multijet
I W+HF

 Z+HF

Events/0.10

CDF uses a QCD NN:

* Based on Jet kinematics as well as - e

1" . b [ Top Pair
track missing transverse — DATA

42 Signal (x10) |

momentum”
® Removes 87% of M]J, 50-70% of non-

M]J background
* Preserves 90-95% of signal




7ZH — vvbb Event Discriminants

Analysis sample (two asymmetric btags)

DO Preliminary (5.5 fb ) 5
—4- Data

Top
R V+h.f/VV
V+l.f.
[ Multijet
[JVH x 10

N
o
o
|
=
(.
)
—
\'
o
o

Events / 20.00
o
o
IIII|IIII|IIII|IIII|

100 150 200 250 300
Didet Invariant Mass (GeV)

2

CDF Run II Preliminary, 5.7 fb”!
I I [ I | I I I I I [ I A

B Higgs SS
I Multijet
0 W+HF
| Z+HF
I Diboson
I Single Top
[l Top Pair
— DATA i
se=z Signal (x10)

Events/10

Dijet invariant mass



7ZH — vvbb Event Discriminants

Analysis sample (two asymmetric btags)

Analysis sample (two asymmetric btags)

DO Preliminary (5.5 fb ) ]
—4-Data

Top
R V+h.f/VV
V+l.f.
[ Multijet
[JVH x 10

N
o
o
|
=
(.
)
—
\'
o
o

Events / 20.00
o
o

'+|||||||||||||||||||

2

100 150 200 250 300
Didet Invariant Mass (GeV)

CDF Run II Preliminary, 5.7 fb”
I I [ I | I I I I I [ I LI

B Higgs SS
I Multijet
0 W+HF
| Z+HF
I Diboson
I Single Top
[l Top Pair
— DATA i
se=z Signal (x10)

Events/10

Dijet invariant mass

—

-
S DN
o O

Events /0.12

(o0]
o

—LIII|III|III|III|III|III|

Events/0.20

~ MJDT>0.0 DO Preliminary (5.5 fb’ ) ]

|
+++

—+4-Data
Top
P V+h.f/VV
V+l.1.
[ Multijet
[JVvH 10

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

Final Discriminant

CDF Run II Preliminary, 5.7 fb”!
I I | I

I -
B Higgs SS -
I Multijet
I W+HF
U Z+HF
[ Diboson
I Single Top
[l Top Pair
— DATA
s==4 Signal (x10) |




ZH — vvbb Event Display

Dijet Mass = 107 GeV / c?
Jetl Et = 86 GeV /2

Jet2 Et = 62 GeV /2
MET =129 GeV




Limit / o(pp—(W/Z)H)xBR(H—>bb)
S

CDF Run Il Preliminary, 5.7 fb™

68% Confidence interval
[ 95% Confidence interval
Expected 95% C.L. limit
Observed 95% C.L. limit

95% C.L. limit/ SM

Q=

100 105 110 115 120 125 130 135 140 145 150 00 10 120 130 140 150
My (GeV) Higgs Mass (GeV/c ?)

Experiment Exp/SM

DO 4 tb- : 4.2
CDF 7 tb- : 4.0

My = 115 GeV /2




e High Pt Lepton
® Missing Et
® 2/3 Jets, 1/2 b-tags

Primary Backgrounds
7. .~

4 - /
Features: e, W@

1. Good Acceptance

2. Final state similar
to single top prod.

3. ~5 evts/ 6 fb-1 (dbl tags)

21

Single top
non — W QCD
Wz, WW

L —TT

"




WH — fuvbb

e High Pt Lepton Missing E;
® Missing Et f
® 2/3 Jets, 1/2 b-tags

Primary Backgrounds

Features: e, W@

1. Good Acceptance

2. Final state similar
to single top prod.

3. ~5 evts/ 6 fb-1 (dbl tags)

21

Single top
non — W QCD
Wz, WW

L —TT

"




WH — fvbb Procedure

D0 method:

e e/u MET, 2/3 jets

* Double loose or single tight
tagging

e Random forest discriminant

W + 2 jet
e Data
[JW+et
B Multi Jet

—DJ Preliminary
L =5.3fb"

[ Diboson
m— \\'H

115 GeV (x10)

s | T

014

40 60 80 100 120 140
W Transverse Mass (GeV)

CDF uses 2 methods:
*e/u MET, 2/3 jets
* double loose or single tight
tagging
* Flavor separator for single tags
* Two discriminants
1) Matrix Element
2) Bayesian Neural Network (adds
in single isolated tracks as well) 54

Candidate Events

W
o
(=]

e

CDF Preliminary, L =5.6 fb"'
svsv |

—e— CDF Data

WH (115 GeV)
N Single Top

tt

W+HF

B W+LF
I Other

I I I I I I I I I LIELE

W+2jets W+3jets W+4jets W+5jets




.

DY Preliminary

L=5.3fb"

W + 2 jet/1 b-tag
o Data
[ W+jet
B Multi Jet

O Diboson
— \\VH

115 GeV (x10),

50 100 150 200 250 300 350 400

Dijet Mass (GeV)

WH — (vbb Discriminant Inputs

- DY Preliminary
L=5.3fb"

0

W + 2 jet/ 2 b-tag
e Data
[ W+et
B Multi Jet
E3wbb/ct
- -

O Diboson
— WH

115 GeV (x10)
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WH — twvbb  Final Discriminants
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WH — fvbb  Results
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WH — fvbb  Results
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CDF/D0 Combinations

CDF Run Il Preliminary, <L> = 5.6-5.9 fb™’
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CDF/D0 Combinations
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levatron Candidate Summary, my=115 Gel

Tevatron Run II Preliminary, L. < 6.7 !

Tevatron Run II Preliminary, L < 6.7 '
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levatron Candidate Summary, my=115 Gel

Tevatron Run II Preliminary, L. < 6.7 !

Tevatron Run II Preliminary, L < 6.7 '

| T T T T T T T 7
B 2 e Tevatron Data| -
F mu=115 GeV/c [ | Background | ) my=115 GeV

Bl Signal Signal+Background
July 19,2010 Background
: : e TEV Data

Data: 5 events
Backgnd: 0.8 events
S:B T 1:2

July 19,2010

6 8 10 12 14
Integrated Expected Signal

L N s
+ DO Ryn II Preliminary ; bata—Backglound
.7 b [ Signal
— — =1 s.d. on Background

[
)
1T

Events/0.267
|
)

N W
-

Fluctuations: Excess and
deficit average out :
Expected limit 1.45*SM
e S0 - Observed limit 1.56*SM

1 05 0
log,,(s/b)

}

|I Hll[ll‘llll‘lll

29




Conclusion: Tevatron Combination

*November 2009 Result”

Tevatron Run Il Preliminary, L=2.0-5.4 fb™
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Conclusion: Tevatron Combination
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*New Result”
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Studies of Injecting a Signal at my=115 GeV

CDF II Preliminary (5.7 fb)
* lvbb, METbb, and lIlbb channels L Y LA B E—
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on top of SM backgrounds, and
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* Find the median expected limit 1 u
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Fl/l tul’e EXpQCta tiOﬂS 2xCDF Prellmlnary Prolectlon mH_115 GeV
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