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Tevatron Projections
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> At the end of 2010, 12 months: >9fb™
> If running FY11: 12fb™ => 10fb™ for analysis
Expect at least doubled delivered luminosity by the end of FY11
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CDF Detector
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Detector Status: COF

Data Taklng Efficiency
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The Physics at the Tevatron

Tevatron Run Il, pp at s = 1.96 TeV
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The Physics at the Tevatron

Tevatron Run Il, pp at s = 1.96 TeV
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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 o Higgs

» Important background for
Higgs
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On the way to the Higgs: WW

pp—>WW->“VV, “:ee' HU, e“ +MET§1MWFHMHM’:

The analysis is performed as for
H->WW search: a per-event
probability is assigned according
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Dilepton Mass [Geic’]
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On the way to the Higgs: WW Results

Cross section in 3.6 fb”
o(pp — WW) = 12.1 £ 0.9(stat) 715 (syst) [pb)
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On the way to the Higgs: ZZ
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Top Mass

Mass of the Top Quark (*Preliminary)

CDF-I dil 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-l I4j 1761451453
DO-1 14 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- 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 il 173.1+ 0.6 + 1.1

(stat.) £ (syst.
x2/dof = 6.3/10.0 (79%)
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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%
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W Boson Mass

Latest results DO:

M,, 80.402:0.045 GeV

CDF has in progress the analysis on
2.4fb™ the expected statistical erro

s ~15 MeV
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DO RBun | —_ 20478 = 0.083
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Cornering the Higgs
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Direct Higgs sea

Cross section (pb)

| Excluded by

qgg—H

Production

Branching ratic
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Low 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

1 g _-:.,:.:'I'I"'"' -'_:: ;I' S
charged lepton that fail ID : b \
v remove events with fake MET &5 5 a5 0 05 1"
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Analysis Tools: b-jet identification

st > B-tagging:

lagianeiliagy vexploit long lifetime of
Decay lifetime @"-' b-had rons
Lxy 1 f} Aacundary vertex .
—— v Suppress light flavor background
%u* : v Improves S/B
Prompt tracks » Various algorithms used by CDF/DO
] v Identify displaced vertex
O v Exploit multiple feature of b-jets
05 v Probability that tracks come from
i f Q | primary vertex
will s s v b-tagging 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

October 26, 2009 21



Reminder: Limit Plots

CDF Run Il Preliminary (2.7 fb™")

% : I Expected
= ZH — I'Tbb ——  Observed .
2103; W oiio 20 uncertainty
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:& SR |imit
— 1073 o
O 1 Expected limit
s o1 \
a‘l .
10 1o uncertainty
Ion expected
. imit
Observed limit
17
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Direct Higgs sea

Cross section (pb)

| Excluded by

qgg—H

Production

Branching ratic
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Low Mass: M <135 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. cornmpnb b _SENSITiVity [
Data collected with b-tag trigger: :ji:jiiji1:11§1i:ji:ji:jji:j;i::i1:ij:i::;fi:jiijjj:jj::ig:i::ii:ji:ji:jig:i::i::i::jﬁ:j;ﬁ """"""" o ‘"“"'""’fjjji:ji:jijjjﬁ
- at least 2 tracks displaced ;" [ -
from primary vertex S P i ot
- Lxy compatible with b-hadrons ;
———— TP AN N D O S N I
i _— OIS0 0 s e e? oo
F"_‘““F't"ﬂc"s - Trigger algorithms | e[ H — bb) | el — bb) | £(Z — BB)
Useful for Z->bb, Ei}ﬁ;ﬂj B W %
chogerzéezr(%ggﬂgy STUdY Table 1: Trigger efficiencies for B, ¢ and 7 decays |



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 (
>ﬁ@m{f 3 E >,ﬁm{; Il >mw-mr-.f
S S
b b

» Reconstruct also H->yy and H->1T with gluon-gluon fusion,
associated production and Vector Boson Fusion

October 26, 2009 25



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

October 26, 2009 26



Low Mass Higgs: ZH = (1 (" bb, [ =e,

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

CDF:4.1fb" DO:3.1-42 fb*

Major backgrounds: Z + jets/hf, top, dibosons

Small 0xBR ~ 1 event/fb™

—— Data

£ 0k DO Run Il Preliminary 3.1 16| Z+ets

P 2000F- Z+HF 2200

§ 1:23 BMTop » 2000

= — H '

N = N I Diboson § :3"']
1800 F- Multijet 5 1600
1400 —‘E 1400
1200 - :200
1000 4 -E :::
600F- B 400
400F- L 200
200 :_ AAAAAA ‘A

0 :. Lol e L [ IA.‘.A. Lahhalagaglaagy
0 20 40 60 80 100 120 140 160 180 200
M, [GeV]
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Important to increase acceptance

CDF Run Il Preliminary (4.1 fb)

PreTag ¢ data B WWWZ,ZZ
Z +If jet ;
[] M, =120 GeVic? x 1500 After NN Corr. L Jets [] Fakes
M, = 120 GeV/c* x 1500 Before NN Corr. Wz+vb [Ju
|:| Z+ee ii uncertainty
e R e e e e e S B B R e e e S

250 300 350 400
M;; (GeV/c?)

200
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Number of Events

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

Use multivariate techniques to improve S/B

CDF Run Il Preliminary (4.1 fb™) —— =
] Double T Tﬂg (High S!‘B} # data . WWWLZLL E - - D& Run I Preliminary (3.1 16 . i:lj:::a
51 [ mistags [ ] Fakes s F B Top
|:| My, = 120 GeVie® x 25 W z+ob D it g - - I Dibos=on
w - hulzijst
40— HHH 7H % 100
: ZH signal
30
x 100
20

- @ 01 0.2 0.3 04 05 0.6 07 0B 08
0 0.2 0.4 0.6 0.8 1 BOT Output

NN Qutput 10% Slice

Analysis  Lumi Expected Observed

115 fb* limit limit
CDF 41 6.8 5.91
DO BDT 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 4.3 fb” and DO 5.0 fb”
Major backgrounds: W+bb-jets, top, multijets

“Large" 0xBR ~ 3-4 event/fb”

g 220f DD Preliminary W +2jet/2 bD-atl?e?
W ,00F L =5.0fb" 3 W-et
- B Multi Jet

180;_ | I:IIQVbB/cES
160 [ s-top
140F E3Diboson
1205_ 115 GeV (x10)
100
80
60[-
aoF
20F-

Y

October 26, 2009

50
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Dijet Mass (GeV)

CDF Run Il Preliminary (4.3 fb™)

50 I diboson(WW WZ Z7Z)
- [ Single top (t-ch)
[ Single top (s-ch)
[ ff(B.7phb)
|

Witciic

20[

10

| | 1 | | ——— = g
0 50 100 150 200 250 300

Dijet mass (NN b-jet Energy corrected) (GeV/c?)
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Low Mass Higgs: WH — (vbb, { = e, i

Multivariate techniques to improve S/B:
DO: NN

CDF Run Il Preliminary (4.3 tb™)

CDF: Bayesian NN : e
350 B NonW
» 200rC - -ggem n{WW,WZ,ZZ)
S - D Preliminary W+ 2 jet/2 %‘tag - @ Single top (t-ch)
= 180|— _ -1 - ata 300 [ Single top (sch)
(T = L =5.0fb CJW-+jet - =3 (5 7pb)
160 :_ B Multi Jet L B WcTic
- Wbb/cT 250 =i
140 -tst—top N — Higgs (115GeV]x 10
[ [ Diboson
120 WH 20088
[ 115 GeV (x10)
100—
sof 150
60 — 100
40
20F- 50
0 5—6 02 04 06 08 1 U5 -
- - - - - - 0 01 02 03 04 05 0.6 0.7

Neural Net output BNN output (M _-9115)
Analysis  Lumi Expected Observed
MFLS bt fimit limit
CDF BNN 4.3 4 5.3
DO NN 5 5.1 6.9
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Low Mass Higgs: VH —HEbb

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

Signature: large MET and 2+ b-jets

CDF 3.6 and DO : 2.1 fb™

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

QCD_CR, CDF Run Il Preliminary, 3.6 f8

© 400[
° [ D@ preliminary (2.1 1t") - 2 -  DATA
g 60__ ;?ata ' ] 2 350,_ %% I
- : 2 7 uitije
o C Z+E/c—jets ] g B | % !
= S e g0 Ny
B Wiets(l.f.) Q r
"3 — DibJoson i o 250/ f ol Z+hi
e 40r I Multijet N - v
I.I>J r — Hx10 (115 GeV) 7 r + lw + h.f.
30__ . I . ] 200; Q%: lTop
- Sighal Region: i "
C ? . 150 %?i 7
wE 2- E : -
- 1-09 S N 100 =T
101 - e - .
- - . 50[ R .
) ‘ - [ ‘='f‘ e T Rt T R R e \Amﬁ%ﬁ_\&*\*
’ » LS. % “100 200 300 400 500 600

DiJet Invariant Mass (GeV)
October 26, 2009 Double Tag Mjj (GeV/cdd)
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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

[+ s
(=] (=)
LI T T

N
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| N S W

DT discriminant
Analysis
M =115

CDF NN

DO BDT

Events/0.20

as5-
a0-
35-
30"
25"
20"
15
10-

Q3
SecVTX + SecVTX

Lumi Expected Observed
fb*
3.6
2.1

SR, CDF Run Il Preliminary, 3.6 f&

LN IR LR L L
un
33
&

-1.5 -1 -0.5 o

NN Discriminant

limit
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Low Mass Higgs Combination

CDF Run Il Preliminary, L=2.0-4.8 b CDF Run Il Preliminary, L=2.0-4. fo”

!lﬂ/yl\l\lll\Illl\lll\lll‘lll\IIIIIIII\III‘III\
E \III‘I\\|||\II|IIII|\III‘III\lllllll\lll\lll‘lll\ ..... é {d ! !
m) ——  WH:ZH-jjob 20 1™ Obs ———  WH+ZH-bbMET 360" Obs ( LEP L,|m|t ! XPec e : ‘
= 3 LEP  ..... WHsZH-jjbb 2016 Exp ==--- WH:ZH—bbMET 3.6 fo™" Exp ! —— ObserVEd :
E 10 " | Excl. ——  How20" Obs ——  WHohbb43fb'obs ; ; '

F - How20b'Bp  eeees WH-lvbb 43 f" Ex 1 R — — - - -
= 0 T ] +1Q_EXpe_cted )
- ——  ZH-llbb411b" Obs ——  HoWWlowMI 481" Obs | _ ]
J .. ----- ZHolbb41fb Exp  meee- H-Wwiowmnast'exp | L0000 o 120 EXpecied ]
0 4 — Howwssasw'os | PO s o
o | J e HoWW S5 4.8 b Exp 1 1
N 10 2 ——  HoWWO0S481b" Obs B ; T !

8 S U L PP H-WW 05 4.8 1™ Exp 4 EOAAAL o . ‘,
we  Combined Obs ]
— memm==  Combined Exp ]

o _ ? ]

------- guEEEEREEg “‘-.

Lllllll-llll" RRLEELH T

B ‘ | | | | | | AuQStﬁzng ] ’:"u’\\]\\|\[|\u1u|\‘ ..................
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100 110 120 130 140 150 160 170 180 190 200 DO 110 120 130 140 150 160 170 180 190 200
m,, (GeV/c’) mH(GeV/c )

M =115 Expected limit 2.53
Observed limit 3.62

October 26, 2009 33



Low Mass Higgs Combination

95% CL Limit/ SM

............................................................. o e DS GEVEM- L L -

.W_@%%ﬁ_???@????_‘? _________ e Bxpected Limit

D@ Prehmmary, L= 0 9-3. 0 fb1 | xpected +1 -0
10F _August 12 2009 - Expeed o

M =115 Expected limit 3.1
Observed limit 3.2

éStanda?Id Moéiel = 10

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

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

> (i LEPExelusion. . 2000
'.E 5 - . mmm éxpected
: 10 e Observed
- | MH:115
52 09, S S AR Expected limit 2.4
S » Observed limit 2.5
1
| |

100 110 120 130 140 150 160 170 180 190 200
m(GeV/c?)
In progress a hew combination.
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Direct Higgs sea

Cross section (pb)

| Excluded by

qgg—H

Production

Branching ratic

100 120 140

Low Mass: M <135 GeV/ c’

October 26, 2009

160

2 AT
180 0C N i {;’

rches @Tevatron

my (GeVicd)

140 1 & 180D 200
m#:ﬁew::ﬁ}

High Mass: M 135 GeV/c?

36




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

CDF Run II Preliminary [ £ = 4.
My = 165 GeV /&2

O jefts: by s & 50
CwWwW 447 £ 48
Good use of LO ME . 7 0T L 2T
. . f . I f o W +jets 154 -+ 37
maJor.ITy O 5|9na 99 USIOn EI)[‘;Ial Background égl)g i ;g
background from WW ag - H 26+
Vi 000 1 000
Total Signal 12.6 = 1.7
1 jeT: Data 950 :
CDF Run II Preliminary L =481
ME no’r.so powerful o 7 | Pretiminery [ € = 45
extra signal: VH and VBF ~20% . te =
WWw 25,6 + 5.8
WZz 5.30 + 0.73
2 . -|- ZZ 2.36 —+ 0.32
Je S Ij’[/]'—i—Jets 2-1.9 + i5.9
. E_I)f[‘oflal Background 222421 i : g;
1+ main background o — T 25 = 17
. W H 1.90 + 0.25
extra signal: VH and VBF ~60% ZH 099 + 013
VBF 1.04 -+ 0.17
‘ Total Signal 6.4 4+ 1.8 ‘

October 26 2009 Data 221 19

OS 2+ Jets




High Mass Higgs: H-ww

Apply SeleC'non CU'I‘S: CDF Run Il Preliminary

] ] ] § 10° £ OS 0 Jets, High S/B
- 2 opposite sign isolated leptons 3 ™"
- di-lepton opening angle g -
- significant MET ;

Then use combinations of ME and .-
NN depending on jet bin

102
CDF Run Il Preliminary IL =4.81b"
2 Fos1Jet, High S/B ” CDF Run Il Preliminary J e
g C ’ mw v = j
S 2L My =165 GeVic® m 8 [OS2+Jets =
0 © 2| M, =165 GeV/c? mi
= ~ 10°™H i
c * =
i 5
- >
w

T

v vy b b by e bl 1y
-04 -0.2 0 02 04 06 08 1

-1 -0.8 -0.6

1 | I 11 | I 11| I 11 111 I 11 1 1 1 1111 I 11 I 111
NN Output -1 -0.8 -06 -04 -0.2 0 02 04 06 038 1
NN Output
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/'TT'__T‘\

)

CDF Run II Preliminary [L=481""
My =165 GeV/c?

m 0242 + 0.068
. DY 267 + &1
Two lep‘l'on P+>20 GeV WW 0039 -+ 0.010
w2z 95 + 13
No forward electrons 77 198 + 027
, W+jets 4 110
[\JCTSZI Wy 134 + 099
Total Background 6 + 13
No MET cut WH 161 £ 021
ZIl 0261 L 0.034
o o ~ Total Signal 1.87 + 024

Add 5% sensitivity Data ST

S5 1+ Jets
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High Mass Higgs: Systematics

Two classes
» Rate Systematics:

vaffect only templates normalization, do not affect the shapes

v dominant theoretical cross section uncertainties, 10-30%
» Shape systematics:

v modify the shape of NN output

v Found negligible up to now  , frmiteme fueew
. © . 2|lM = eV/c2 mWy
(PDF modeling, Energy scale, ™™™ N e
Pt scale) G of, | NE o,
= + E «Data
1 é— «:- -*- _fc : - 4%;_%
10-1% ‘ H_rrrrr’_ﬂi
w0l
-‘I_I I I-0|.8I I -IOI('SI I I-0|4I I I-OI.Z‘I o I0.I2I I I0.|4I I I0.|6I I I0.I8I I I1
October 26, 2009

NN Output
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High Mass Higgs Combination

Latest gg->H cross section (Florian and Grazzini)
V LGT@ST PDF MSTWZOOS CDF Run Il Preliminary J' _

v NNLL QCD |0* __;;;;;;;;;;;;é;;;;;;;;;;;;;;;;i;;;;;;;;;;;;;;;;é;;;;;;;;;;;;;;;;;g;;;;;;;;;;;;;;;;é;;;;;;;;;;;;;;;;é;,;---- '
v NLO b-quar'k treatment
VH from hep-ph/0406152 5 N

VBF from TEV4ALHC

M, =160 Expected Observed * | IS L4
0 jets 206 263  qiSemedwess A
1 jeT 2.65 1.82 110 120 130 140 150 160 170Hig;2|:lmas189?Gev;ZUU
2+ jets 349 507
SS +jet 6.2 5.72
Combined  1.26 1.27

October 26, 2009 43




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

Channel

Luminosity (fb™)

Fi

Diboson

ft

W+ets

Multijets

Total Background
Data

Signal {MH:IE-E Gev)

October 26, 2009

ee

4.2
108
84
40
98
2
332
336
6.1

e
4.2
13
162
82
79

1
337
329
12.2

i
3.0

3987
127
13
134
64
4325
4084
4.9

Events f 0.05

NN output

- D@ Preliminary, L=3.0-4.2 {b
140
- =+ Data

I Top

[ Diboson
[ W+jets
B Z+jets

[ 1Multijets

100

a0

B

i)

20

120 (] Higgs Signal (M =

165 GeV)

Ba 035 06 065 07 075 08 085 08 095 |

NN Ouput
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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

S Expecied Filg
- Expecled 20

Limit / SM

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

It does not include SS [ ENEES T

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

L
120 130 140 150 160 170 180 190 Eﬂﬂ
M, (GeV/c)
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CDF and DO Combinations

CDF Run i Preliminary, L=2.0-4.8 fb"

E KO0 L | L | L é { ! ‘ ! 2 ............................................................................. ................................ Obsefved L}mlt
) il LEP Léimit """ O)t(agzcr:veecc’i 2 | SM nggs Comb1nat1on ' | |
.E 10 Wiy I """"""" : , + Expecte'd : jé D@ Pre]-]-mlnary, L_O 9 5 O fbl ExpeCted +1 G
= 7 : Expected -6
............ ) 10 e et
O e e O
P g N SR
S IO M it LT N R B S e TR
M 0 ... Oy A . ey
3x .
1 : H :
| : | | | ‘ | 1 Standard Model =10
A8 OO0 1 l J | ‘ Auglﬂst 17, ZUPQ :::f::f:::f::::f::::f::::f::I:::::::f::::i::::f:::::f:::::f:::::f::::If::::f:f::If::::If:I:::If:::f:::::f:::
S S S S S S, S . ——
mH(GeV/c ) my, (GeV/c)
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Tevatron Combination

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

CDF and DOrevatron Run i Preliminary, L=0.9-4.21b" G, <
N A R N I o444 R I C
c% ______ _LEP.Exclusion...__i Tevatron. O»},
~ : : : : e ¢ : = o 6
—— g | g | : - Exclusion o ),
510 | _::ff-f:::ff:::%ié%ggéﬁééffffffffffffffffff_ T R e S Oé )50 S
1 [ ]-+#2c Expected - T . /> 4
o oo o R S 1111 R = . 2 Ye
i — 1 e % 7o,
O~ RO e T BRI s A
W Aol S 7, (S
S N | &
*************************** : S o
| %,
s o
1 B0 om o5,
ol | 1 ; ] /,
e 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

October 26, 2009
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Future Prospects

CDF Run Il Preliminary, m;=160 GeV 2xCDF) Preliminary Projection, m, =115 GeV

Q ~ —— Summer2004 | ——  Summer 2005
= ——  Summer 2005 ——  Summer 2006
E —— Summer 2007 ——  Summer 2007
%}10 = January 2008 —— January 2008
i =  December 2008 SR ———  December 2008
E — March2008 = U ——  August 2009
o —— August 2009 s ' With Improvements
m With Improvements -
1
0 2z 4 6 8 W0 _ 12 14 0 2 4 & 8 10 12 i
- Integrated Luminosity (fb ') — Integrated Luminosity/Experiment (fb ')
Additional improvements: More challenging:
- lower Met cut for WW - heed to improve around 30%
can open door to H->ZZ on most important analysis
- include W->tau - add new triggers

-include 3 lepton events
October 26, 2009 Efficiency respect to double tag events 48



Conclusions

» CDF and DO are making a lot of progress in Higgs searches
» More data are coming, the results are improving more that

1//N

Tevatron Run Il Projection

1 : —
January 15, 2009
0.9 | Preliminary

0.8 |

04 |

0.2 \

0.1 |

0 } | ’ | | | | | |

100 110 120 130 140 150 160 170 180 190 200

With Projected Improvements 2
my, (GeV/c")

& —— Analyzed L=10 fb '/Exp.

07 | S .
: it ———  Analyzed L=5 fb '/Exp.

0.6 -
0.5 | W\

o

i

w—r

Probability of 30 Evidence

http://www-cdf.fnal.gov/physics/new/hdg/hdg.html
http://www-d0.fnal.gov/Run2Physics/WWW(/results/higgs.htm

October 26, 2009
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Detectors Status: DZero

Stable operations
~907 efficiency
Up to now on tape 5.4fb”

Ef -

ED

55

g0

45

40

18

10

I8

Luminosity {Hb)

70
15
10
(1]

oo

Octo

m Run Il

80%

70%

60% -

50%

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

A B

.

Integrated Luminosity [ ssapu e s uwen 200

- * L - - * - -
-
-
- - . -
- < -
.C
¥ - hd
* - -
- + Daily Efficiency
-
I - - r 4 10 Day Average
= 30 Day Average L
-
i

1\‘
e,

""\\

ANAS

Panil
A

A

..J——"‘Jf [
= a — Deliverad
-_.::‘_""If — Recorded
=1 | | | I
T wTeEwT T T ETE YW EwT TR WAwW

ber 26, 2009

y-03 Dec-03 Apr-04 Aug-04 Dec04 Apr-05 Aug-05 Dec-05 Apr-06 Aug-06 Dec-06 Apr-07 Aug-07 Dec-07 Api-08 Aug-08 Dec-08
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Detectors health: CDF

— 1000 CDF 1l Preliminary J Ldt=4.6fb"
= - Extrapolation from linear fits — 20F
g 900 & - @@ SVX layer 4
£ . — CoSsvX | 3
_SB 800 :—% _ 3 inversion Point 2 Ladder breakdown 18 C Bl SVvX |g¥:: 2
re) == 16 @@ SVX layer 1
> 700F% © - @B SVX layer 0
— E * - 14 :_ 00
.g 600 ;— B -
% 500 f e R e :’_i:’;:::h..]\%wer Supply limit 12 E_
() = 10
Q 400 F —— sGS Thomson ladders {standard na S) -
300 %_ : :am;:l:zj I:;ddefs (wides) 8 E_
= icn ers (oxygenated narrows) 6 F
200 £ 46 (out of 48) ladders plotted 4E
100 -
= 2
00- : ! I20I00I : I40‘00. ! Isolm. : .8000 0:IlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0] 1 2 3 4 5 6 7 8 9 10

L -1
Luminosity [pb ] Integ. Luminosity [fb™]

= 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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Cornering the Higgs

http://lepewwg.web.cern.ch/LEPEWWG/

While this is not a proof that the Standard-Model Higgs boson
actually exists, it does serve as a guideline in what mass range to

look for it.
Julyzools . : B Mn-d-n:a:]?g .. m, =1_l373 jet-4)
1 — LEP2 and Tevatron (prel.) ] Acl® —
80.5 - LEP1 and SLD 3 L e 7
68% CL 1 i 4 += 0.02748£0.00012
_ _ T e | 2 ]
= il incl. low Q< data
q) .
S 8044 | )z "2 3 -
= s
&
o _
803_- 1 | —
] 2 . - - | Excluded ; Preliminary_
150 175 200 0 N L R '
30 100 300
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Low Mass Higgs: H—tt H-yy

+ DO recently updated H +yy with 4.2 fb'.
= QCD diphoton backgrounds modeled using data.

Search for Higgs in 215 GeV
diphoton mass window.

Exp

M =115 GeV
18 Obs: 13

No excess is seen. Limit also interpreted

in fermiophobic Higgs scenario.

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

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

COF Run Il Preliminary

] 01 Gz 23 04 05
Min(NN(Sig Z),NN(Sig

—=— Observed (L= 2017
B et — o GCD+W]ets)
I Top

H CibosonZ — I
I Z— o+ et
Higgs(M_=120)-30

Exp

08 07

g 08 1
_‘Tup],HN[!ilg"U{:DH

October 26, 2009

q hk":"

Muy =115 GeV

25 Obs: 31

Mu =115 GeV

Exp: 28 Obs: 27

2
=
S- 12—
8
E
=
1]

HHE D@, 4.2 " preliminary

—— data
o background
—- gignal:30 [MH=IEDGB'H"}

80 _T__T_+

o T

20 r__j_'""— —I_._ )

e o oo S I I I M B B A ||—L|_|'I_-_a i

fos 110 16 120 126 130 135
-1

18—

— Data
. Wejstz
Z+jstz
I it
W e

DiBoson

-

=
—
(1)
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-
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L
_|_

(¥ ]
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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%

October 26, 2009




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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