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1. Introduction

One of the cornerstones of how we understand electroweak symmedkiriyén the standard
model (SM) rests on the existence of the Higgs boson, which in the SM gt mechanism
by which particles acquire mass. This striking feature of the SM has neideer dbserved nor
completely ruled out. It is the only fundamental particle predicted by the SMhwias yet to be
observed.

In the SM the couplings of this Higgs boson to other particles is completely sgeeifid is
a function of the mass of the Higgs bosany(), which itself is unspecified. Direct searches at
LEP give a lower limit ormy of 114.4 GeV¢? [1]. Indirect constraints from precision electroweak
measurements indicate that the Higgs mass is likely less than 16@%J&}// When the two are
combined the upper limit increases to 191 GeV/

For my > 135 GeV(? the Higgs boson predominantly decaysteboson pairs. Both CDF
and DO search for the decay — WHtW~ in the range 116< my < 200 where the final state
consists of 2 charged leptorsX [3, 4, 5]. All relevant production mechanismgg(— H, WH,
ZH, qq — qgH) are used in the analyses described here.

2. Experimental Apparatus

The CDF and DO detectors are described in detail elsewhere [6, 7]afdlgses described
here generally makes use of charged particle tracking spectrometerane#ty, muon detectors
in the outermost portions of the detector, and hjghlepton triggers from the respective online
triggering systems. Shown here are analysis from CDF and DO usingd &2t ! respectively.

3. Signal and Background

The final state of interest in these analyses involve two lgleharged leptons and and a net
energy imbalance due to the undetected neutrinos from leptonic dec&y®ofons. The largest
background tends to be from Drell-Yan production where the largeygtah rates combined with
imperfect measurements of lepton momenta and hadronic portion of the egeittsrin a non-
trivial amount of such events passing a requirement on the missing traasmergy, though it is
largely suppressed by this requirement and typically classified as naygstkg by a neural net-
work. Other backgrounds involving highr leptons include diboson productiow(V, Wz, Z2Z)
and top pair productiorti). Both W+jets and multi-jet production will will enter into the final
sample due to the misidentification of hadronic jets as charged lepionwill also enter the sam-
ple when the photon is misidentified as a charged lepton (typically an electwncionversion).
An example of the distribution of these backgrounds is shown in figure difelectron events for
the DO analysis after pre-selection (described below).

4. Event Selection and Analysis

The DO analyses begins with the careful selection of dilepton candidatesaffalyses de-
scribed consist of a total of four channelste™, etuT, uTu—, and one channel containing
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Figure 1. Example of signal and background for the B¥analysis showing the di-electron invariant mass
at pre-selectionléft) and the neural network output after all selection has beetied (ight).

like-charge leptons. Events are first selected with a minimal amount of esgeints (denoted
as pre-selection) on leptomr (pr > 15 GeV orpr > 10 GeV for the muon or second muon in
theeu anduu channels respectively), dilepton invariant mads, (> 15 GeVt?), and in the case
of the u*u~ channel a requirement is also placed on the number of reconstructeNjjets @)
as well as the requirement that reconstructed jets are well isolated froradbiestructed muons
(AR(u, jet) > 0.1). The dilepton invariant mass at pre-selection is shown forethehannel in
figure 1.

The final event selection includes further requirements on severatities related to the
missing transverse energy (described in detail in Ref. [3]), transveaess of the dilepton pair,
azimuthal separation between leptons, and in the case qftle channel further requirements
on the number and energy of reconstructed jets.

The CDF analysis similarly investigates events containing 2 Ipigteptons € or u) which
have significant missing transverse energy as is expected in theldeedyW. The CDF analysis
consists of four main channels. There are three channels for oppbsitge dilepton candidates
which are constructed using the number of reconstructed jets in an &4gnt=(0, Nj¢ = 1, and
Nje > 2. Only the gluon fusion process is considered in the O-jet analysis. fhiee production
processesWH, ZH, andqq — qgH) are included for events containing at least 1 jet where these
processes contribute significantly. The fourth channel consists otlikege dileptons where the
signal considered is from botH andZH where one would expect to find real like-charge dilepton
pairs.

Both CDF and DO use neural network output as the final discriminant. Aaheetwork is
trained separately for each channel at each mass using severalasndich have been opti-
mized for each individual channel. An example of one of these variablematrix element based
likelihood ratio used by CDF shown in figure 2. Once the networks have tramed templates
are created for each signal and background which are used to gaee limits on SM Higgs
production.

5. Resaults

CDF and DO set upper limits on SM Higgs production in the mass range o£xth0 < 200
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Figure 2: Matrix element based likelihood ratio used in the CDF O-jalgsis (eft) and neural network
output example from the O-jet channel CDF analysight).
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Figure 3: Upper limits on SM Higgs production as a function of the Higgass for the CDF éft) and DO
(right) analysis. Limits are quoted at 95% and are shown as a rdti@texpected SM production. The solid
line is the observed limit. The dashed line and colored bagpiesent the expected limit and thelo and
20 variations.

GeV/c?. These limits are shown as a function of the Higgs mass in figure 3. Additioftahguld
be noted that many systematic uncertainties are considered by both experivhar include both
rate as well as shape uncertainties. These systematics are descitibedifuRefs. [3, 4, 5].
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