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Motivation
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- explain EW symmetry breaking
- regulate strong-WW scattering
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Current limits
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Hioos Production

SM Higgs cross section (HIGLU, V2HV) , Higgs branching ratios

T T T T T T 1.9 = o 1

= 1.0 pp,Vs=1.96TeV | & ;

a = !

S 99" | £ |
= | £

U |
g | £

m mD.“I .

5 0.1 : ;

a’ | | 1{)_2 E

100 120 140 160 180 20(

my (GeV/c?) :

| | | -

Low mass ... IO
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gg -> H -> bb dominates

: . Higgs Mass (GeV/c
Nearly impossible to see over background 99 ( )

Wh, Zh channels difficult but possible
(See talk by M. Sanders)
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Hioos Production
SM Higgs cross section (HIGLU,V2HV)
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gg -> H -> WW dominates Higgs Mass (GeV/c)

WH -> WWW contributes
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Most promusing SM channels

(high mass)

Bigger!

More words

February 18, 2008 Daniel Whiteson/UC Irvine



Lepton acceptance

e.g. Electrons at D0 e.g. Muons at CDF
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Standard lepton identification
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Lepton acceptance

uons at CDF
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e.g. Electrons at D0 eg. M
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Improved lepton acceptance
CDF: Use every track, forward MIP signals

DO0: Loosened electron ID requirements using neural network
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H-> WW Backgrounds | > e

Diboson (WWIWZIZZ) top quark pairs | 2
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Expected samples

Selection
Two leptons
Missing energy
DO eu 1/fb <2 jets
My (GeV) 160
H—-W'W 1.64 + 0.03
Z[y =1l 02+0.1
Diboson (WW, WZ) 13.2 £0.1
tt 1.25 £ 0.1
W +jet /v 75419
Multi-jet 2.14+0.2
Background sum 24.2 + 2.0
Data 20

CDF numbers here....
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Kinematic selection & separation | >~
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f w_res
Kinematic selection & separation {: .
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Separation
CDF calculates probability,

integrating over matrix element:

. 1 dow(V) .. . . o
¢ P(xﬂbs) = 0> ;}Ey) f(y) G(xﬂbs-:y)dy

Theory at leading order

om(¥) leading order calculation of the cross-section
V true lepton four-vector (include neutrinos)
What we measure
Xops observed “leptons” and fT
Detector Effects
e(y) total event efficiency x acceptance

G(Xops,¥) resolution effects
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Results . ~
T W :

Neural network combines all discrimination into single dimension
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CDF Run Il Preliminary

Results
10°

Limits are set

using CL_ method
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WH -> WWW

Selection

2 like-signed leptons

DO, 1/fb
2 D@ Run |l Preliminary

TR VR ) -
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Zly 11.9 0.8 E ‘ | | —
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WH -> WWW

DO Run Il Preliminary
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DO: 1/fb
CDF: 0.2/fb
Updates

coming soon!
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Combination

CDF Run II Preliminary, L=1.0-1.9 fb™!
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Very close to SM prediction
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Very exciting time

CDF Run II Preliminary, m; ;=160 GeV
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No evidence for Higgs i 12 ——  Winter 2008
8 With Improvements
High mass sensitivity E_ 10
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Sensitivity i : : 6
ensitivity improving rapidly
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Much more to say
before LHC turns on 0 0 1 ) 3 4 5 6 7

Integrated luminosity/Experiment (fb )
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