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are MH dependent [10]. Six Higgs boson masses from
100 GeV to 200 GeV have been studied.

In all three channels, two leptons originating from the
same vertex are required to be of opposite charge, and
must have transverse momenta pT > 15 GeV for the lead-
ing lepton and pT > 10 GeV for the trailing one (Cut 1).
Figure 1 shows the good agreement between data and
Monte Carlo simulation (MC) in distributions of the az-
imuthal opening angle ∆φ!!′ between the two leptons for
the ee (a), the µµ (c) and the eµ channel (e) after apply-
ing the lepton transverse momentum cuts.

In all cases, the background is largely dominated by
Z/γ∗ production which is further suppressed by requiring
E/T > 20 GeV in all three channels (Cut 2). Background
events are also removed if the E/T has a large contribution
from the mis-measurement of jet energy. The fluctuation
in the measurement of jet energy in the transverse plane
can be approximated by ∆Ejet · sin θjet where ∆Ejet is
proportional to

√
Ejet. The opening angle ∆φ (jet, E/T )

between this projected energy fluctuation and the miss-
ing transverse momentum provides a measure of the con-
tribution of the jet to the missing transverse energy. The
scaled missing transverse energy defined as

E/Sc
T =

E/T
√

∑

jets (∆Ejet · sin θjet · cos∆φ (jet, E/T ))2
(1)

is required to be greater than 15 (Cut 3).
The charged lepton system and the neutrinos are emit-

ted mostly back–to–back, so the invariant mass for the
leptons from the Higgs decay is restricted to MH/2.
Thus, the invariant mass m!! is required to be m!! <
MH/2 (Cut 4). In the ee channel the cut is altered to
mee < min(80 GeV, MH/2). In the µµ channel a lower
cut boundary with mµµ > 20GeV is required to remove
events from J/ψ, Υ and Z/γ∗ production. The sum of
the pT of the leptons and E/T is required to be in the range

MH/2 + 20 GeV < p!1
T + p!2

T + E/T < MH for the ee and
eµ channel and MH/2 + 10 GeV < p!1

T + p!2
T + E/T < MH

for the µµ channel (Cut 5). The transverse mass, defined

as m!!′

T =
√

2p!!′
T E/T (1 − cos∆φ(p!!′

T , E/T )), with the di-

lepton transverse momentum p!!′

T , should be in the range
MH/2 < m!!′

T < MH − 10 GeV (Cut 6). The latter two
cuts reject events from W+jet/γ and WW production
and further reduce backgrounds from Z/γ∗ production.
Finally, to suppress the background from tt̄ production,
the scalar sum of the transverse energies of all jets with
Ejet

T > 20 GeV and |η| < 2.5, HT , is required to be less
than 100 GeV (Cut 7). Remaining Z boson and multi-jet
events can be rejected with a cut on the opening angle,
∆φ!!′ < 2.0 (Cut 8), since most of the backgrounds ex-
hibit a back–to–back topology. This is not the case for
Higgs boson decays because of the spin correlations in the
decay. Figure 1 shows the distributions of the azimuthal
opening angle ∆φ!!′ between the two leptons for the ee
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FIG. 1: Distribution of the opening angle ∆φ!!′ after ap-
plying the initial transverse momentum cuts in the (a) ee,
(c) µµ and (e) eµ channel. Figures (b), (d) and (f) show
the ∆φ!!′ distributions after the final selection except for the
∆φ!!′ criterion for the ee, µµ, and eµ channel, respectively.
The arrows indicate the cut values. The QCD contribution is
negligible in Figs. (c) and (d).

(b), the µµ (d) and the eµ channel (f) before applying
the final cut on ∆φ!!′ .

To maximize the sensitivity, the selection in the µµ
channel is slightly changed for Higgs boson masses MH=
140 and 160 GeV. For a better Z/γ∗ background sup-
pression cuts 4, 5 and 6 are replaced by the following
cuts: the invariant mass mµµ should be in the range
20 GeV < mµµ < 80 GeV (Cut 4). Since the momentum
resolution is degraded for high pT tracks, an additional
constrained fit is performed to reject events compatible
with Z boson production (Cut 5). The sum of the muon
transverse momenta and the missing transverse energy
should be pµ1

T + pµ2
T + E/T > 90 GeV (Cut 6).

The efficiency for H → WW (∗) → &ν &′ν′ signal events
to pass the acceptance and selection criteria is deter-
mined using the pythia 6.2 [11] event generator followed
by a detailed geant-based [12] simulation of the DØ de-
tector. All trigger, reconstruction and identification effi-


