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Weekly Integrated Luminosity (pb-1)

Tevatron Status
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» Improved stacking rate

» Faster transfer to recycler

» Improved reliability:
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Exceptionally performing machine
in terms of luminosity:
>60pb~/week, >2fb”/year
>350E30cm™s™ instantaneous

100 2004 ~6 fb™ delivered so far
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Tevatron Projections

FY10 start — 9.32 fb”

B  Highest Int. Lum \A//‘—’>778 fb-l

] Lowest Int. Lum

N Estimated delivered

| | luminosity at the end
' - of 2010
1 /FYOQ start
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»Based on data FY02-FY08, assuming 2 months of shutdown FY09
> Until end of 2010, 12 months: +2.5fb™ total 9.3fb"
> If running FY11:+2 5fb™ total 11..8fb™ or more

Expect at least doubled delivered luminosity by the end of FY11
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Detectors Status: DZero

Daily Data Taking Efficie ncy 19 April 2002 - 30 October 2008

Stable operations
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Detector Status: COF

Data Taking Efficiency
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Detectors health: DZero

DY Silicon Detector Radiation Agmg Status as of July 2008
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m Layer O and outer layers will be fine through the end of Run |i
= A few sensors in Layer 1 might reach the bias voltage limit
o Layer O was added to compensate for this possibility
= Continue to monitor the impact of radiation on the silicon detector

o Adjust bias voltages as necessary
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Detectors health: CDF

— 1000 CDF 1l Preliminary J Ldt=4.6fb"
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= Is radiation damage going to limit the operational lifetime of SVX?

o Study performed recently and answer: NO
= ~ 5-6 (S/N) good for physics
= ~ 3 (S/N)Run | able to do high P+ b-tagging
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On the way to the Higgs: Di-bosons

Diboson final states:

» Test Standard Model production predictions

> Look for anomalous coupling
> Cross sections similar to Higgs

CDF & DO published re‘sw

New DO measurement using 1fb™
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On the way to the Higgs: WW

!

Cross section

o(pp—WW)=

One dimensional 95% C.L. improved
limits on anomalous trilinear gauge

couplings
April 1 2009
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On the way to the Higgs: ZZ

CDF Run Il Preliminary j Ldt=1.9fb"
Results using final s’ra‘res wn’rh C 100} Oz
) = : .. [JZ/Zy+jets
] - ¥ Dat
4 leptons S 120 a2
2lep’ronsand2v e R T - TR
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M, leading P_Z (GeV/c?)

Combining the two channels DO (2.7 fb™) signal has 5.70 sugmflcance
The cross section o (ZZ)=1.60%0.63(stat)’, > (syst)

Combining the two channels CDF signal has 4.4 significance

The cross section 1-4f8jg(stat. + syst.) pb

Matteo is looking at 4 leptons channel
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Top Mass

Mass of the Top Quark (*Preliminary)

CDF-I di- : 167.4+10.3+ 4.9
DO-! di- : 168.4+12.3+ 3.6
‘CDF-Il di- B | 171.2+2.7+2.9
'DO-Il i T 1747129424
CDF-1 I+ 1761451453
DO-1 4] T 1801£3.9+36
CDF-Il 14 B 172.1+ 0.9+ 1.3
DO-I 4] B 173.7+ 0.8+ 1.6
CDF-! all-j 186.0410.04 5.7
'CDF-ll all N 174.8+1.7+1.9
‘CDF-ll trk ’ 175.3+ 6.2+ 3.0
“Tevatron March’09 i 1731+ 0.6+ 1.1

| | | | x2/dof =i 6.3/10.0 (79%)
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m,, (GeV/c?)

Use up to 3.6 fb™ of data
CDF and DO combined:
M =173.1£0.6(stat)+1.1(syst)GeV/c’
Total uncertainty 1.3 GeV/c" -->
relative precision of 0.75%

i CDF Top Mass Uncertainty

(all channels combined)

10—
~, L 1fb" 2fb" 4fb"' 8fb"
S I bbb
o r ¥
I e S -
9 ¥ CDF Results AM/M < 1%
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Scale A(stat) /L, Fix A(syst)
(assumes no improvements)
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(improvements required)
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W Boson Mass

Latest results DO: CDF Run 0/l ——e——  80.436 + 0.081
MW 80401iOO44 GeV DO Run | ——&—— 80.478 + 0.083

CDF Run 1 —a— 80.413 £ 0.048

CDF has in progress the analysis on
2.4fb™ the expected statistical error
iS ~15 Me\/ LEP2 average e B0.376 +0.033

Tevatron Run-0/1/11 —e— B80.432 £ 0.039

| T T — T World average (prel) 84 80.399 + 0.025
— ®m D@ Run 1a (e) Single Experiment Sensitivity
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Cornering the Higgs
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Direct Higgs sea

Cross section (pb)

| Excluded by

qgg—H

Production

Branching ratic

100 120 140 160
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Low Mass: M <135 GeV/ c’
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High Mass: M 135 GeV/c?
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Analysis Tools: Lepton Identification

» Identify the decay of W/Z
v electrons: tracks matched to ECAL
v muons: tracks matched to muon chambers
v taus: tracks matched to calor'ime‘re;* cluster

» Expand lepton coverage: |
v interplay between sub-detectors °}
to cover holes i Sar by

v include forward detectors B ~CMUP
| . CMX
i
|:|-| u";.- i
-2 <15 <1 05 0 05 1 15 2
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Analysis Tools: Lepton Identification

» Identify the decay of W/Z
v electrons: tracks matched to ECAL
v muons: tracks matched to muon chambers
v taus: tracks matched to calorimeter cluster

B————= ISR b i - T

» Expand lepton coverage: g A
v interplay between sub-detectors j,;f,;fur
to cover holes & ke
v include forward detectors

e L hie
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Analysis Tools: Lepton Identification

» Identify the decay of W/Z
v electrons: tracks matched to ECAL
v muons: tracks matched to muon chambers
v taus: tracks matched to calorimeter cluster

T _"'_"--”'":-;'_-'--’TTT'
» Expand lepton coverage: N mﬁ \

v interplay between sub-detectors % i L

?
. e — GMUP
"'\-'n \
J- '\- e o 1 oy 'l_'l-:
e

to cover holes Al Sl ':'~"’ﬂ. -~

." Al
gl -5 ChiL

v include forward detectors [ iff- 2 SR
el L _=-;_'|_':'
< Ll . . '1'.:-,“ et
» Good Missing E_ (MET) trigger: T B —

v select events with neutrinosand | 0 i —oes

Ln T e
charged lepton that fail ID : R \
v remove events with fake MET &5 5 a5 0 05 1"
April 1 2009 17

BALI
=K




Analysis Tools: b-jet identification

st > B-tagging:
vexploit long lifetime of

Displaced tracks

Hecay MEE:"E - %acundaw vertex b-hadrons
_— v Suppress light flavor background
> o v Improves S/B
Prompt tracks » Various algorithms used by CDF/DO
] v Identify displaced vertex
O v Exploit multiple feature of b-jets
s v Probability that tracks come from
o Q | primary vertex
wll s s v b.-’rag.ging .efficiency: 40-70%
o » D-jet invariant mass

20 40 60 B0 100 120 140 160 180 200
Jet Et (GeV)
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Analysis Tools: Multivariate techniques

» Maximize discriminating power using global kinematics of
signal and background
v Machine learning techniques: Neural Network and Boost
Decision Tree (BDT)
v For each event calculate the probability to come from signal
from LO Matrix Element

» Multivariate techniques help to improve sensitivity

» Used already in many many analysis

April 1 2009 19



Reminder: Limit Plots

CDF Run Il Preliminary (2.7 fb™")

% : I Expected
= ZH — I'T'bb ——  Observed .
2103; W oiio 20 uncertainty
s ] ) oh expected
= SRR |imit
=)
— 107 o
O 1 Expected limit
s o1 \
a‘l .
10 1o uncertainty
Ion expected
_ imit
Observed limit
17
100 110 120 130 140 150
M, (GeV/c?)
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Low Mass Higgs searches

Decay channels
> Look for as many final states as possible with # - b b, highest BR
> gg-> H—-bb dominant production mode not available right now

due to background. COF Fun I refiminary [Laram
H——)bb """"" Se,nSl‘thTy """" i '::::::é::::::

These data are collected
with b-tag trigger designed
and implemented by "us”

Trigger algorithms | e(H — bb) | e(p — bb) | e(Z — bb)
Vertex b-tag 13% 11% 4%
Muon b-tag 5% 6% 2%

Useful for Z->bb, b-jet energy study Higgs Mass (GeY)
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Low Mass Higgs searches cont'd

» Look for VH and ZH associated production:
® Higgs decays in two high pT b-jets
® |eptonic decays of W/Z reduce QCD background and allow
easy trigger strategy

|
e (
:t>wﬂﬁwﬁfd E j:ywﬁgw{f $ ::>MMﬂh;
S S
b b

» Reconstruct also H->yy and H->1T with gluon-gluon fusion,
associated production and Vector Boson Fusion
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Low Mass Higgs: Strategy

» Efficient trigger to keep most of potential Higgs candidates
high pt charged leptons: e p to select W/Z
missing Et+jets to select HZ, Z->vv or HW W->lv (I not identified)
lepton+track for 1T modes

» Increase signal yields
increase lepton acceptance improving e/p ID
more efficient b-tag algorithms
better understanding of calorimeter response

> Look for a resonance in dijets mass
large backgrounds with large uncertainties
use multivariate techniques to separate signhal from background
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CDF: 2.7 fb* D0: 3.1-4.2 fb™

Low Mass Higgs: ZH = (*("bb, [ =e,p1

Signature: 2 high Pt leptons and 2+ b-jets

Major backgrounds: Z + jets/hf, top, dibosons
Small 0xBR ~ 1 event/fb”

Events / Bin

April 12009
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Low Mass Higgs: ZH = (T ("bb, [ =e,p1

Use multivariate techniques to improve S/B

CDF Run Il Preliminary (2.7 fb™)

457 double Ttag (high) ~ ® 4@ 5 . I z+bb
4] — s Wz 0 fakes [ Ztjets
M, =120Gevid W2 mz_o, Elmists
Eww [z uncertainty

Number of Events
oAl
n

0 01 02 03 04 05 06 07 08 09 1
10% Slice Along the Z+Jets vs. ZH Axis
Analysis
115
CDF ME
CDF NN
DO BDT
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g - B Cibos=on
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0 __‘{’ #5H ZH X 100
E ZH signal
i x |00

10

02 03 04 o5 06 O 0B 0.8
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o 0.4

Lumi Expected Observed

fb" limit limit
2.7 12.3 7.8
2.7 9.9 7.1
3.1 8 9.1
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Low Mass Higgs: WH — (vbb, { = e, i

Signature: 1 high Pt lepton large MET and 2+ b-jets

CDF and DO : 2.7 fb~

Major backgrounds: W+bb-jets, top, multijets
“Large" 0xBR ~ 3-4 event/fb”

CDF Run Il Preliminary 2.7 fb”

.g 240 :_ W-+bottom

90

(/2] —
= T L =2.7fb" W + 2jets / 2b-tag - I We+charm
L 8ol DO Preliminary e Data 0 2201 —pae
L = (W + jets ..LE 200 Diboson
70 Bl muttijet o F e
- g O 180:_ —— WH (120 GeV) (x 50)
60:_ DWbB -g 160:_ — s Data
C -other 5 C
50:_ CJwH x 10 zZ 1402_
- 120
40— C
- 100}
30:— 805
20 60—
100 40
50 100 150 200 -250 300 350 400 0 20 40 60 80 100 2 140”160
DidJet Mass (GeV) Transverse Mass
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Low Mass Higgs: WH — (vbb, { = e, i

Multivariate techniques to improve S/B:
DO: NN

CD F: NEA T: B DT+NN+ME CDF Run Il Preliminary, L = 2.7 ib' — xl%m T
"g' >2-Tag = z:;c e
«w» 100 - @ 10° Top
-g - L =Qzl_:7 ftl)-1 inary W + 2jets / 2b-tag L . gm
> B D relimi ® Data + — - Datm
" s =i Py 1
. ‘_#“'I*HJL“I ﬂ [
L @ wob 1 3 14 :-'_J“l-j 4 \ +
60— B other - ] | ] LW}':'"“‘-“L =
; o 10_?}&'_1’“' -'_r*$ﬂWJ§
40: | a7 WH
1021 A _Eé
20| o s
- 107 S
ok 00102 03 04 05 06 07 05 0.8 1
02 0 02 04 06 08 1 1.2 NN Output
2 b-tag NN output
Analysis  Lumi Expected Observed
M =110 fp* imit limit
CDF NEAT 2.7 4.8 5.6
DO NN+ME 2.7 6.4 6.7
April 1 2009
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Low Mass Higgs: VH —Erbb

Signal acceptance ZH->vvbb and WH->Ivbb (I missed)

Signature: large MET and 2+ b-jets

CDF and DO : 2.1 fb”

Major backgrounds: QCD with fake MET ,W/Z+bb-jets, top,diboson
Background modeled using data

Dijet Invariant Mass, CR1, ST+ST
CDF Run |l Preliminary, 2.1 fb"

> L T T T | T T T T | T T T T | .I I. T T | T T I- T 1 [ & Data
Q - D@ preliminary (2.1 fb™) - 70— . e
G 60 - — Data - - -
= B Il Top - C - Tep Fair
o Z+bicjets ] 60— [ B
N 50— [0 Z+jets (1) — C bbosan
-~ C W-b/c-jets 7] C )
ﬂ C W+jets(l.f.) . 50 — _ E.::m:nd
c — Diboson ] -
o 40 r I Multijet - C —— WHY 155
= C ? — Hx10 (115 GeV) - 40—
= . -
3 Signal Region] :
C i 30— d
i J J1om: - Control Region
20— — 20l
101 — 10F
- ‘ ol #l e b s Fes
0 200 250 300 0 100 200 300 400 500 aﬂo GT\?O
DiJet Invariant Mass (GeV) | (GeV)
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Low Mass Higgs: VH —HEbb

Multivariate techniques to improve S/B:
DO: BDT on double tagged sample
CDF: NN with separate training for 2 and 3 jets

| NNoutput, Signal Region, ST+ST

m TTTT I |||||||||||||||| I |||||||| l T |.| T | TTTT | T |-| ] CDF = o —1
S s DO preliminary (1.2 ™) 50 Bun i Prellminary, 2.1 fb.
B — Data 7 i
~ — ]
L I Top
2 L Zebiciets ] C [ | T
& 40 0 2t - a0 I sro-me
> - Wab/c-i 4 = Dibosol
11} - jets(1f) 2
i Diboson | % Badegound Err
%0 - [ | \nf:nijet 2 30

!
I

N

l

i

_ 20

N
o
LI L

101 . 1op ) 2% )
- - [ A B

0‘_ e J——uuluu:u_ D_ ||||||| %—‘—Illll
0 01 02 03 04 05 06 07 08 09 1 -5 -1 05 0 0.5 1 1.5

. NNoutput
DT discriminant

Analysis  Lumi Expected Observed
MFIIS 5t dimit limit
CDF NN 2.1 5.6 6.9
April 1 2009 DO BDT 2.1 8.4 7.5



Low Mass Higgs Combination

CDF Run Il Preliminary, L=2.0-3.6 fb” CDFRU""Pmm“mNW,=2066fU1

E LIl | LU | L | L ‘ L ‘ LI | T ‘ T ‘ L T | r
- ——  H-WWS8361b" Obs ——  WHsZH—jjbb 201" Obs T é ‘
g 10 3 LEP ... H-WWSS36m Exp  =e--- WH+ZH-jjbb 2.0 fb"" Exp LEP lelt """ xpec ed
= —Excl. ——  Hom20t"Obs ——  WH+ZH-bbMET 21 b Obs ] _ ‘
§ - seeee Hom20f'EXp 00 meee- WH+ZH—bbMET 2.1 16" Exp / : Observed
| ——  ZH-lbb27fb" Obs ——  WHohbb27fh"Obs T B S T T T -+1U Expected
----- ZH->IIbb 2.7 b Exp =====  WH-shbb 276" Exp i A V) ‘ ‘ :
0 A T i [ s20Expected
0 7 eeees H-WW 08 3.61b™ Exp ' '
0\ wem=  Combined Obs N
g ----- Combined Exp E

SH=1

100110120 150 10 150 160 170 180 BT 100 110 120 130 140 150 160 170 180 190 200
H(GeVlc)

M =115 Expected limit 3.22
Observed limit 3.64
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Low Mass Higgs Combination

_....SM.nggs..C.mematmn ........................ ..... === Obseived Limit...
o Expected Limit

. ' Expected +1 o
Expeéted 22-6

95% CL Limit/ SM

M =115 Expected limit 3.80

mill Observed limit 3.60
, Standard Model- 1 O
:ffffffffffffffi?fffffffffffffff;fffffffffffffﬁiffffffffffffffffiffffffffffffffffiffffffffffffffffi?fffffffffffffff;ffffffMéiEéﬁff5f352ﬁﬁ§:

100 110 120 130 140 150 160 170 180 190 200
my, (GeV/c?)
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Low Mass Higgs Tevatron Combination

10

95% CL Limit/SM

100 110 120 130 140 150 160 170 180 190 200

April 1 2009

Tevatron Run Il Preliminary, L=0.9-4.2 fb™

DI | D Bveliicion
o LEP Exclusion.

- - L Expecteﬂ
——  Observed

————————————————————————————————————— e R

| MH=115
. — - Expected limit 2.4
»  Observed limit 2.5

m(GeV/c?)
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High Mass Higgs: H-ww

Signal:

O jets at LO (gg->H)

2 jets at LO (ZH/WH/VBF)

Separate in O, 1, 2+ jets bin because of different backgrounds
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High Mass Higgs:

Signal:

LO: WW, Drell Yan, W+y LO: WZ. ZZ, t1
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High Mass Higgs: H-ww

O jets:

Good use of LO ME
majority of signal gg fusion
background from WW

1 jet:
ME not so powerful
extra signhal: VH and VBF ~20%

2 jets:
1t main background
extra signal: VH and VBF ~60%

April 12009

FUDF Run [ Preliminary [ £ = 3.6 fb "V [

My = 160 GeV /”
fi 1.35% = 0.21
DY =0+ 15
Wi 3ls + 35
| I+ =T L.
£ 0.7 £ 28
W +jets 113 + 27
= 92 =+ 25
Total Background 637 =+ 67
qg — H 95 + 14
Total Signal 95 £ 1.4
Data G554
oz o Jagl
F:_DF Run Il Preliminary f £ =36 ﬂ.‘l:ﬂ
My = 160 GeV /o2
Jii: 00 & 17
LY a3 L 11
W 17.6 =+ 4.0
Wz 306 X 0.52
&5 1.62 + 0.22
W +jets 14.7 =+ 4.0
[ B >1r + 0.70
~Totat Backgroomd et 23
gy — H LTS + 030
wH 1.3% =+ 018
ZH 0.693 + 0.090
\V BF 0.70 + 011
T'otal Signal 153 +  0.52
Data 165
L 5 T+ J-J
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High Mass Higgs: H-ww

Apply selection cut:

- 2 opposite sigh isolated leptons  ggososs mmsn fuobe
- M, = 160 GeVi/c W
- di-lepton opening angle i
- significant MET 0
1 e g
Then use combinations of ME and w MH?Z"'I:.

NN depending on jet bin 1w _|f,: ,

i I PRI (IR [ I IR SR A P T
1 0B D8 04 02 [1] 02 D4 06 DB ]

GDF Run Il Preliminary [L=ssn’ CDF Run Il Preliminary [r=asw
C OS5 1 Jet, High S8 -Er [ O 24 Jele :Ir
107 E M, =160 GeVic® . 10% £ M, = 160 GeVic® e

NN Output ) NN Oulput 36

April 1 cuuy



/'TT'__T\

I"II'_- III II
=

High Mass Higgs: add other final states

| uh)
-
F 8

7
7

Same sign leptons

CDF Run IT Preliminary If £ =236

Two IepTon Pt+>20 GeV My = 160 GeV /e”
T 0.0l = 0.0
No forward electrons DY 18 & 865
N J ets>1 Wz 682 + 093
2z L4 £ 020
No MET cut v e 26 & an
Total Background 4607 & 8.02
o ce . WH .10 + 0.16
Add 5% sensmw‘ry ZH 010 = 002
Total Signal 1.38 +  (L18
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High Mass Higgs: Systematics

Two classes

» Rate Systematics:
vaffect only templates normalization, do not affect the shapes
vdominant theoretical cross section uncertainties, 10-30%

» Shape systematics:
v modify the shape of NN output
v Found negligible up to now

(PDF modeling, Energy scale, 3

P+ scale) 3ot i-u
| SHES M

I_l'
T 0 o4 07 003 04 o6
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High Mass Higgs Combination

Latest gg->H cross section (Florian and Grazzini)
v Latest PDF MSTW2008

v NNLL QCD CDFFlu;n I Preligminaryg jL:S.be"
v NLO b-quark treatment 0 %‘3*3*‘3*‘3‘**3‘**‘333------ |
VH from hep-ph/0406152
VBF from TEV4ALHC

S NS BT 0S+8S Expected

S 08488 Observed

I ) 0S+88+ o
U [osssstao

M,=160 Expected Observed
limit limit |
O jets 2.39 2.35 T
1 jet 2.89 2
2+ jets 3.71 6.34 g Stendard Hodel__
SS +je1- 722 66 110 120 130 140
Combined 152 1.37

April 12009 39
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High Mass Higgs: H+X— 1+ missing Et

Analysis separated by lepton type: ee, py, ey
Apply minimal requirements then use NN

Sample composition input to NN NN output
Channel e e S [ DO Preliminary, L=3.04.2 ¥
Luminosity (fb™) 4.2 42 3.0 3 F ~+Data
Z 108 13 3987  § mf (] Higgs Signal (M =165 GeV)
: e N B Top
Diboson 84 162 127 L B Diboson
tt 40 g2 13 $0f [ Wjets
) [ Z+jets
W-+ets 98 79 134 60F [ Mulijets
Multijets 2 1 64 ol
Total Background 332 337 4325 -
Data 336 329 4084 ;
; — 5 055 06 065 07 075 08 085 09 095 |
signal (M,_=165 GeV) 6.1 122 49 NN Oues
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High Mass Higgs Combination

Use the same systematic of CDF, same inputs

M =165
expected limit 1.7
observed limit 1.3

: ...é[:!ilr;nmjfl.t..MEf:E ............ mrghzmg—{}hsgrmﬂmrm
QR0 Proliminary, 1304218 | -=ub Pxpecied Lk

}L"'Eqﬁéhﬂ&ﬁ:&wumhM
-~ Expecled +2-d

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

Limit / SM

It does not include SS

: : T T s ST PT
T ..._5 P .................5.............. B P IO (RIS

..'....I..;...l...l...i...;..I..I : | e .i. I...I...;..;...I...l...I...I...I...:I..;..;..l....l...: i | e

L
120 130 140 150 160 170 180 190 Eﬂﬂ
M, (GeV/c)
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Tevatron Combination

Not just a /2 factor, many systematics are correlated between

CDF and DO Tevatron Run Il Preliminary, L=0.9-4.2 b
I L I I % I A R
S _LEP Exclusion, .0,/ Tevatron.. |
= % vt Exclusion
= L Grearved | | |
510 TR o Expected
1 [ |-#2c-Expected - DOOCAAAN .
o K S M SN 11,1 MO 5 S350
*) A S R OO .
A S
(o))
3XSM TN /=
1 — —
e sM L L e
SM |, Marchs,2000 ]
100 110 120 130 140 150 160 170 180 190 200
m,(GeV/c?)

We exclude SM Higgs in a mass range 160-170 GeV at 95% CL
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Future Prospects: Low Mass

Includes "standard analysis" improvements:
- ex‘rended b_Tag “a Ia Top" 2xCDF Preliminary Projection, m =115 GeV

- better background understandin g | —
g g S R T N R I
- —  Summer 2007
- more sophisticated analysis techniquess. *TOda_y — vz
E ﬁ:\\ D'—'-TC ’l'tl With Improvements _
It does not include new triggers: ¢ Nesfttaper- oo
. N .
- more efficient MET \\EQ iy e
: A e e s —
- b-tag trigger (Padova) <, . ;5::
45 ‘%e// 1 i ——
40- o LS S
35 SN
< /) 0 2 4 6 8 10 12 14
8:1 30- he }./ Integrated Luminosity/Experiment (fb ')
g2 % Maria, PhD
o
% 15 lgt:‘rrent trigger . .
-J,Em 10 .btalé trigger only Sll\“a
5,

O,

ZH-nnbb ZH-llbb ZH-mmbb WH-Inbb

April 12009 Efficiency respect to double tag events 43



Future Prospects: High Mass

Plan to include:

- new lepton triggers (by the summer, Simone)

- lower cut on MET (by summer, Simone)

- Tri_lep-rons (Sum CDF Run Il Preliminary [Ldt=36m"

. . (%'5 10° jon: Ba(see%{ets. data Wy
- lepton isolation (next year S oh Owejec
: = EDY-pp
- low di-lepton mass 2 1o mov..
D
D 10°
CDF Run Il Preliminary jL:s.Mb"
g1DD-OSDJets Wajets 102
| My=160GeVic® Iy
£ [ i 10
g 8o
L 0 1 i
oo 10" r

20 40 60 80 100 120 140 160 180 200

40? ET SII"I(A ¢ET, nearest lepton orjet) [GeV]

20

D_II\ I T N N N N I | S N II|\ L
D 0.5 1 1.5 2 25 3 3.5 4 4.5 5
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Future Prospects: High Mass

Plan to include:
- new lepton triggers (by the summer, Simone)

- lower cut on MET (by summer Simano)

_ TPi-'ZpTOHS (sum 2xCDIi= Prelirrilinary Fi’rojecti?n, mH=:190 GeiV
- lepton isolation (hext ye:
- low di-lepton mass

|

Winter 2005
Winter 2007
Summer 2007 -
March2008 -~
December 2008 R
March200¢ .

t/'SM

—
o

CDF Run Il Preliminary

- OS 0 Jets
[ M, = 160 GeV/c?

Expeé?ed Lim

80—

Events /0.5

60—

an|—

20

D 0.5 1 1.5 2 25 3 3.5 4 0 2 4 6 8 1 0 12 11 4

_ Integrated Luminosity/Experiment (fb ')
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~ April 1 2009

Conclusions

Se il diavolo non ci mette la coda possiamo farcelal

http://www-cdf.fnal.gov/physics/new/hdg/hdg.html
http://www-d0.fnal.gov/Run2Physics/WWW(/results/higgs.htm
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Low Mass Higgs: H—tt H-yy

+ DO recently updated H +yy with 4.2 fb'.

s D@, 4.2 fb' preliminary
= QCD diphoton backgrounds modeled using data. mE —— data
1560 + o background
_ Em_+_ ! — zignak50 (M, =120G=V)
+ Search for Higgs in £15 GeV Mu =115 GeV 3. _L__f__+_
diphoton mass window. Exp: I8 Obs: 13 £ +—T—+
. F4y
4+ No excess is seen. Limit also interpreted 20 I e -
in fermiophobic Higgs scenario. T T . R

4+ Both CDF and D@ have inclusive
Higgs + X —* tau + X searches.

m CDF uses 2.0 fb-!. D@ uses 1.0 fb-!.

q hk":"

EHE rob = G8.4% COF Run Il Preliminary
FE mommuam | Mu= 115 GeV 3o =
I 1o - - +jate
oo Exp: 25 Obs: 31 B DO e
Z—=1i+|ele
HI|;||;|:54M|_I|_‘IED:|:-3I:I E 10— I it
I.IE.I & + W e
Mu=115GeV | + + |
— — Higgs % 30
0 01 02 03 04 05 06 07 0B 0O 1 El{p: 23 ObS: 27’
Min(NN(Sig_Z).NNiSig_Top),NNiSig_QCDY) Lﬂi_ﬂ .

April 12009

(¥ ]
NN outout
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Higgs production x-sections

Simone Pagan Griso Moriond

New ggH signal x-sections by Florian at Grazzini
(arXiv:0901.2427)

included NNLL o(gg—H), latest MSTW2008 pdf, 2-loop ewk
corrections, exact b-quark treatment (@ NLO

My (GeV/e®) | 0ggm (Pb) | own (pb) | 021 (pb) | over (pb) || Bra,ww
110 1.413 0.208 0.124 0.084 0.044
120 1.093 0.153 0.093 0.072 0.132
130 0.858 0.114 0.071 0.061 0.287
140 0.682 0.086 0.054 0.052 0.483
145 0.611 0.075 0.048 0.048 0.573
150 0.548 0.065 0.042 0.045 0.682
155 0.492 0.057 0.037 0.041 0.801
160 0.439 0.051 0.033 0.038 0.901
165 0.389 0.044 0.029 0.035 0.957
170 0.349 0.039 0.026 0.033 0.965
175 0.314 0.034 0.023 0.031 0.951
180 0.283 0.031 0.021 0.028 0.935
190 0.231 0.024 0.017 0.024 0.776
200 0.192 0.019 0.014 0.021 0.735
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H->WW Systematics O-Jet bin

0 Jet Uncertainties Ww tt W~ Wojet gg— H WH ZH
Cross Section

Scale 10.9%
PDF Model 5.1%
Total 10.0% 10.0% 10.0% 15.0% 10.0% 12.09%,
Acceptance

Scale (leptons) 2 507
Scale (jets) 167
PDF Model (leptons) | 1.9% 2.1% 2.2%, 1.5%
PDF Model (jets) 0.0%,
Higher-order Diagrams| 5.5% 10.0% 10.0% 10.0% 10.0%

Missing Et Modeling 1.0% L.O% 200% 1.09% 1.0%
Conversion Modeling 20.0%,

Jet Fake Rates

(Low S/B) 21.5%

(High S/B) 27.7%

MC Run Dependence | 3.9% 4.5% 4.5% 3.7%
Lepton 1D Efficiencies | 2.0% 2.0% 1.4% 1.9%
Trigger Efficiencies 2.1% 2.0%, 7.0% 3.3%
Luminosity 5.9% 5.9% 5.9% 5.9%
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H->WW Systematics 1-Jet bin

1 Jet Uncertainties Ww W2z ZZ it DY W~ Wajet gg— H WH ZH VBF
Cross Section

Scale 10.9%

PDFEF Model 5.1%

Total 10.0% 10.0% 10.0% 15.0% 5.0% 10.0% 12.0% 5.0% 5.0% 10.0%
A cceptance

Scale (leptons) 2 8%,

Scale (jets) _5.1%,

PDF Model (leptons) | 1.9%  2.7% 2.7% 2.1% 4.1% 2.2% 1.7% 1.2% 0.9% 2.2%
PDF Model (jets) _1.0%,

Higher-order Diagrams| 5.5% 10.0% 10.0% 10.0% 5.0% 10.0% 10.0% 10.0% 10.0%
Missing Et Modeling 1.0% 1.0% 1L.0% 1.0% 20.0% 1.0% 1.0%  1.0% 1.0% 1.0%
Conversion Modeling 20.09%,

Jet Fake Rates

(Low S/B) 22.2%

(High 5/B) 31.5%

MC Run Dependence | 1.8% 2.2% 2.2%, 367 2.6% 1.09% 2.8%
Lepton ID Efficiencies | 2.0%  2.0% 2.2% 1.8% 2.0% 2.0% 1.9% 1.9% 1.9% 1.9%
Trigger Efficiencies 21% 2.1% 2.1% 2.0% 3.4% T7.0% 3.3% 2.1% 2.1% 3.3%
Luminosity 50U 5.O% 0% 50% 590% 5.9% 5.09%  5.0% 5.9% 5.9%
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H->WW Systematics 2-Jet bin

= 2 Jets Uncertainties | WW  WZ Yy it DY W~ Wejet gg— H WH ZH VBF
Cross Section

Scale 10.9%

PDF Model 5.1%

Total 10.0% 10.0% 10.0% 150% 50% 10.0% 12.0% 5.0% 5.0% 10.0%
Acceptance

Scale (leptons) 3.1%

Scale (jets) _R.7T0,

PDF Model (leptons) | 1.9%  2.7% 2.7% 2.1% 4.1% 2.2% 2.0% 1.2% 0.9% 2.2%
PDF Model (jets) _9 80,

Higher-order Diagrams|10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%
Missing Et Modeling L.0% 1.0% L0% 1.0% 200% 1.0% 1.0%  1.0% 1.0% 1.0%
Conversion Modeling 20.0%

b-tag Veto T.0%

Jet Fake Rates 27.197%

MC Run Dependence | 1.0% 1.0% 1.0% 1.7% 2.0% 1.9% 2.6%
Lepton ID Efficiencies | 1.9%  2.9% 1.9% 1.9% 1.9% 1.9% 1.9% 1.9% 1.9% 1.9%
Trigger Efficiencies 21%  21% 21% 2.0% 34% 7.0% 3.3%  21% 21% 3.3%
Luminosity 59% 5.9% 5.9% 5.9% 59% 5.9% 59% 5.9% 5.9% b5.9%
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95% C.L./Gg,

102

110 120 130 140 150 160 170 180 190
Higgs Mass (GeV/c?)

H->WW single Limits

CDF Run Il Preliminary j L=36%h"

=== OS5 0 Jets Expected .
- —— OS 0 Jets Observed -
-] OS 0 Jets + 10
[ ]O80Jetst 20

CDF Run Il Preliminary j L=361"

e OS 1 Jets Expeéted

10° .
. —— 081 Jets Chserved

Standard Model

] O81Jets+ 1o

R B Y e e o 0 |||||||||r|||||| R T e

[ ]OS1Jets+ 20

95% C.L./Gg,

Standard Model | |
_-|-|| |r-|| || rlll-l-ill-l-l 1-|-|-|||-|-|-|| I'_I_II |-|-|| |-|1||-|-|

110 120 130 140 150 160 170 180 190 200
Higgs Mass (GeWcz)

April 1 2009

53



CDF Run Il Preliminary

H->WW single Limits

I L=361"

0% \

95% C.L./cg,

Standard Model

OS 2+ Jets Expebted

- —— 08 2+ Jets Observed
- OS 2+ Jets + 1o
[ ]OS2+Jets+2c

_||||r||||r||||1|||| 1||||||| ||r|| |||||||1|||

110 120 130

April 1 2009

140

150

160

170 180 190
Higgs Mass (GeWcz)

95% C.L./cy,

j L=36%"

CDF Run Il Preliminary

102

Standard Model _

R SS 1+ Jets Expected ..
— 8S 1+ Jets Observed =
[ SS 1+ Jets + 1o
[ ]18S1+detst2c

R R T W B A SR |

T ||1|||||||||r||| ||||||1|| T

110 120 130 140 150 160 170 180 190 200

Higgs Mass (Gech)



New/Old cross sections
New x-sec: OS+SS

OS+SS 110 120 130 | 140 | 145| 150 | 155 | 160 | 165 | 170 | 175 | 180 | 190 200
—20 /o5 15.48 531 | 260 | 1.69| 147 | 1.23| 1.04 | 0.79 | 0.77| 0.88 | 1.08 | 1.21 | 1.92 | 2.52
—lo/osu 21.85 739 361 | 238 204 | 1.72| 142 | 1.07| 1.05| 1.21 | 1.47| 166 | 268 | 3.54
Median /ogy 31.48 | 10.62 | 5.26 | 3.40 | 2.94 | 2.46 | 2.02 | 1.52 | 1.50 [ 1.73 | 2.10 | 2.40 | 3.84 | 5.11
+lo/osar 4561 | 1532 | 761 | 492 | 426 | 351 | 295 | 219 | 218 | 249 | 3.05| 347 | 559 | 7.43
+20/0s) 63.79 | 21.54 | 10.71 | 6.82| 6.01 | 5.02 | 414 | 3.12 | 3.00| 349 | 424 | 488 | 7.78 | 10.66
Observed /ogy | 51.05 | 12.22 | 6.06 | 3.52 | 3.14 | 2.39 | 1.99 | 1.37 | 1.33 | 1.81 | 2.02 | 2.23 | 3.56 | 6.24

ICHEP x-sec: OS+SS

OS+-SS 110 120 130 140 | 145 150 | 155 | 160 | 165 | 170 | 175 | 180 | 190 200
—20 /o5 16.26 545 262 | 1.71 | 144 1.23| 1.00| 0.75| 0.74| 0.85 | 1.00 | 1.17 | 1.82| 2.39
—lo/osu 22.78 743 369 | 235 | 201 L7l | 1.38 | 1.03| 1.02| 1.16 | 1.39 | 1.60 | 253 | 3.36
Median/ogy 32.40 [ 10.79 | 5.31 | 3.36 | 2.92 | 2.44 | 1.97 | 1.47 | 1.45 | 1.66 | 2.00 | 2.31 | 3.65 | 4.89
+lo/osnr 47.08 | 1564 | 7.66 | 486 | 4.20 | 3.52 | 287 | 2.14 | 208 | 238 | 2.88 | 3.36 | 533 | T7.11
+20 /050 66.21 | 21.71 | 10,63 | 691 | 5.89 | 496 | 4.03 | 296 | 295 | 3.36 | 4.09 | 4.76 | 7.49 | 10.08
Observed /ogy | 52.20 | 12.58 | 5.88 [ 3.56 | 3.11 | 2.31 | 1.91 | 1.37 | 1.29 | 1.67 | 2.01 | 2.03 | 3.59 | 5.94
New pdf MSTW 2008

Better treatment of b-quark
2-loop ewk corrections and NNLL x-sec already included
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Tevatron 95% CL Limits

Tevatron result with CL, method
W = 5 ~ 4— 20
d 1 1; Tevatron Runll Preliminary = |-CLs!Observied :1] 14E Tevatron Runil Breliminary e
‘_I' i = - -1 amEEm ]_-CL E tid ’)_ i H .
- L 50.9 4.2 tb - Si Xpecie 12 (20945
1.05—March 6, 2009 o Expecled £1-6 10— SR FYPYRN 51 9 S
05 Expecied £2-5 8: March 6; 2009 | | : —LLR,,,
C 95% C.L.
0.95 L% CL
L] 0 , CL.
0.9 90% C.L
0.85 |
s i -0 A BN T e e I '4_| 111 i 1111 i 1 111 i 1 111 i | i 1 11 II_‘I'II‘\I“I i 1111 i 1 111 i 1111
150 155 S 175 180 185 190 195 200 100 110 120 130 140 150 160 170 180 190 200
my (GeV/c?) my, (GeV/cz)
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