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In a recent study by Dittmar and Dreiner it was shown that with appropriate selection cuts the signature of
events containing two charged leptons and missing energy represents the best chance of detecting the standard
model Higgs scalar in the mass range between 155 and 180 GeV, the primary decay of the Higgs boson being
into pairs of charged gauge bosons. The largest background to this channel is due to irreédtiaiiex
production. In the present paper we calculate the contribution of events of the type
bg—tW*—bW"W~—b/ "/’ ~v,v,,, which have not been considered yet within the new selection strat-
egy. We show that the yield of this background is rather large, at the level of that produt&dwy , tt, or
tbw* events, and thus needs to be incorporated in future experimental analyses. However, we find that its
inclusion will not spoil the possibilities of Higgs boson detection in the above-mentioned channel at the CERN
Large Hadron ColliderlS0556-282(97)04123-4

PACS numbg(s): 14.80.Bn, 13.38.Be, 13.85.Hd, 14.65.Ha

I. INTRODUCTION AND MOTIVATION (including hadronization and detector effectgere recog-
nized to be needed to support thogeostly parton level
In a recent paper by Dittmar and Dreirjéj (see also Ref. resultg. . _

[2]) it was pointed out that the signature of events with two ~ This was done in Ref1], by using the Monte CarlGMC)
Charged |eptons and missing energy or momentum at therogrampPYTHIA [10] Further refinements were also intro-
CERN Large Hadron CollideXLHC) represents the best duced there, which were not included in the previous litera-
chance of detecting the standard mog@&\) Higgs boson in ~ ture. Namely (i) the inclusion ofW™ — = v,—/ " v,v, de-
the mass range 155GeWM,=<180GeV. In Ref.[1], cays (with /=e,u), (ii) the S|mulat|0nmof the background
simple selection criteria were outlined, which should allowdu€ togg—tbW* events[11,12, andiii) cuts previously
one to extract the Higgs boson decay chartieb W™ W™ employed[7,9] were further supported by new constraints,
from the nonresonantV* WX production(whereX repre- introduced mainly in order to discriminate against the “irre-

sents possible additional particles in the final statéh a S\lff\'/k\)/l,ex et\)/i;(r:]lt(ground from continuum  production  of
signal-to-background ratio of about one to one, thus allowing It is the purpdse of this paper to provide additional mate-

a (5—100 detection with only 5 inverse picobarns of inte- rial to motivate the exploitation of thel—W* W~ channel
grated luminosityC=fLdt. The appealing prospect is that in Higgs boson searches at the LHC, as we have studied the
this significance can be achieved in less than one year gQf.oqucible background due to

running of the CERN machine at the initial low luminosity

L=10*cm ?sec’. Indeed, this is a clear improvement bg—tW-—bWrW™—b/* /" "v, 7 @cc, (1)
compared to the Higgs boson search strategy based on the SRR

decay modeH — ZZ* —four charged leptons, which was the .,

detection channel exploited even in the most recent experi-?:)ndgulgitgﬁ,:)qL::rr]li(chev\\/;gti c\)/tlaggnf;ilgleorr;((jailrs]oR(gae(;ntdWV;e
mental simulationg3,4] for the mentioned Higgs boson P ' '

mass range. This is evident if one considers that in order tWIII show that this can be reduced to a manageable level by

. ; . the same selection criteria recommendedlih In fact, for
?;i?::ggle a&signal in the latter case at least 100 flare completeness, we have also computed the yield of the pro-

The first studies of théd —W*W~ decay modd5,6] in cess
the context of Higgs boson searches at the LHC date back to
Ref.[7] and to the 1990 Workshof8] for a LHC with \/s

=16 TeV. Further analyses were subsequently performed, in . . )
Ref. [9]. In various instances, also several signal-to-'”vow'ng all the tree-level graphs producing the final state

o+ o1 — . H H
background studies were carried dasee Sec. 2 of Ref1] b/*/"“w,v,: thatis, not only the single-top-quark ones
for a review. The unanimous conclusion was that the isolated in reactior{l), but also all the other diagrams con-

H—W*W~—/*/"~v,u,, channel (with /,/ =e,u) tributing at the perturbative ord“eO(agmas).
should provide a useful tool to detect the Higgs boson in the
mentioned mass range, though more appropriate analyses
The symbol &c.c. means that we have calculated also the

charged conjugated processes initiatedblgyscatterings and these
*Electronic address: moretti@hep.phy.cam.ac.uk are included in all event rates presented in the following sections.

bg—bW'W —b/*/" v, v, ®c.c., 2)
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With respect to the analysis performed in Héfl, we will
adopt two simplifications, which we believe will not spoil
the validity of our conclusions. First, although we will imple-
ment the same cuts considered in Rdfl, we will confine
ourself to the parton level only. However, since at lowest

order the final states of reactio(l§ and(2) involve only one graph 1 graph 2 graph 3
hadronic systeni.e., theb quark fragmenting into hadrops

whereas the Higgs signdh—W*'W™ —/"/""v v, is
purely leptonic, we expect the effects of hadronization not to
modify drastically the parton level dynamics. Second, we
will only discuss the channe/*W~— /" /" “v, v, with
/, /" =e,u, thus neglecting the case W* decays into tau

H &+ + =+ h
leptons via the three-body chann®l™— r~v.— /v, v_. geen graph & graeh &
This is done to simplify the description at parton lejes-

pecially in the case of the complete proc€8g, as in this
way we can avoid to calculate complicated two-to-seven-
and two-to-nine-body subprocesses. In practice, contribu-

tions involving r decays amount te-1.9% of the totak=7%
leptonic branching ratio oV*W~ pairs, so that the bulk of
the producedW™W~ events are indeed included in our
study. In general, we stress that we are here only interested FIG. 1. Feynman diagram topologies contributing at the tree
in the relative rates of signal and background and we expedevel to the procesbg—b/~ /"' *v, v, , where/ represents a
that the implementation of a full Monte Carlo simulation andlepton. Internal wavy lines represent a photonZaor a W=,
the inclusion of thaV™— rv, decays will presumably affect Whereas the internal solid ones refer to a lepton, a neutrino, a bot-
both in a rather similar manner. tom quark, or a top quark, as appropriate. The total number of graph
The reason for studying procesg€@s and(2) as a poten- is 43 (excluding Higgs couplings The sir_wgle-top-quark dia_g_rams
tial background in Higgs boson searches in the two |epton§re Nos. 2 and 3. Charge-conjugated diagrams can be trivially ob-

plus missing energy channel is that single-top-quark produci2"€d by reversing the fermion lines.

tion via procesgl) has very large event rates at the LHC, as .
P 31) y larg [18] of a quark or gluon, so that also signal events are natu-

its total cross section amounts to 55—-60 at14 TeV ) o o
(see later o) thus being comparable to thl?att)J;f the processraIIy accompanied by an additional detectable jet inside the

- . h > detectors.
gg—tbW" considered in Ref1] (see, e.g, Refilz,;?i). For reference, we recall that the matrix element of process

Fl) was already computed in R¢fl9] and first studied in the
context of Higgs boson search@nd of W"W™ physics, as
Swell) in Ref.[20] (for its relevance in the case of top quark
hysics, see Ref.12]). However, only the invariant mass

Higgs signature(this rendering its reduction less effective . _ = :
) . > . regionM = /5>850 GeV was considered there, as a back-
than that oftbW= events, which have two additional Jé)ts ground to signatures of heavy Higgs bosons decaying into

In fact, the latter is produced at lowest-order via gluon-gluonIongitudinal polarizedV* W~ pairs[21]

fusion into an on-shell Higgs boson, through a top quark The plan of this paper is as follows. In the next section we

. + — 7+ 1 —
loop [t'14].th gtqch_é(Hf_)\tN V\lef/ g V/V/’a Ht_owe\_/er, give some details of the calculation. Section Il is devoted to
We notice tha actor of Higgs boson production vgy a discussion of the results. Our conclusions are in Sec. IV.
fusion has been shown to be very large, around [th#e-17]

in the mass range 155 GedM ;<180 GeV(and outside, as
well [18]). In particular, a large component of the next-to- IIl. CALCULATION
leading (NLO) order corrections to the gluon-gluon fusion  The tree-level Feynman “topologies” that one needs for
mechanism of Higgs production is due to the real radiation,omputing processed) and(2) are given in Fig. 1. Once all
the internal propagator are correctly inserted, one gets a total
of 43 Feynman graphighe single-top-quark diagrams per-
2Note that the leading orddtO) rates of thegyg—H signal for  taining to reactior(1) can be obtained from the topologies 2

155 Ge\=M ;=180 GeV vary between 10 and 8 pb, approxi- and 3. To calculate the corresponding amplitude squared,
mately. we have useMADGRAPH [22] andHELAS [23]. The integra-

3In this respect, we should mention that an extensive compilatioions over the appropriate phase spaces have been performed
and a detailed discussion of processes involving single-top-quarky usingVEGAS [24]. The codes produced have been care-
production at hadron colliders has recently been gived}. In par-  fully checked for gauge and Becchi-Rouet-St@RS) [25]
ticular, according to the classification of Rg12], there are six of invariance. Furthermore, the total cross section for process
these different hard parton scatterings. However, proggss the (1), obtained by selecting the only two graphs with on-shell
only one contributing at lowest order to the irreducible backgroundtop quark production out of those displayed in Fig. 1, has
W*W™X with one additional particle in the final stafiee., X=b), been compared against the results given in Red] for the
as the others always produce a secdight) jet. Tevatron and in Ref[20] for the Superconducting Super

"~ graph 7

of reaction(1) [and, more generally, of the complete proces
(2)] can boast only one additional particle with respect to th
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Collider (SSQ, with identical choice of parameters, cuts fication is exploited in events of the typé¥) and (2). The
(where appliegl and structure functions, and perfect agree-integrated luminosity adopted throughout the paper will be
ment has been found. The signal rates have been computgdp—1,

by using the program already adopted in RE?§,27. How-

ever, contrary to the case of RE26] where NLO rates were

used to calculate the Higgs production cross sectiong gia A. Selection cuts

fusion, and in line with Refd.1,27], we have used here the )

LO results. This has been done for consistency, as one-loop AS event selection procedure, we have adopted the same
calculations do not exist to date for procesé€Bsand(2). It  one exploited in Refl1], to which we refer the reader for a
is, however, important to point out that whereas the completéetailed discussion concerning the meaning of the various
corrections to the main Higgs production process via gluoneuts. We only tabulate these here, in order to introduce a
gluon fusion are large and positiy&8], those to the single- notation that will be used in the remainder of this pafmerte
top-quark procesgl) are expected to be much small@2].  that the two leptons” and /” must be of opposite sign

Theb quark in the init.ial state of reactior{$) .and(2) has Following the same numerical sequence alihwe ask(at
been treated as a constituent of the proton with the appropri-

: . vl /
ate momentum fraction distributiof,(x,Q?), as given by ~Parton level the following: (1) py” >10 GeV, pr or
the parton distribution functiond®DF’s). As a default set of p§ >20GeV, 6, ,>10°, for the transverse momentum

the latter, we have used Martin-Roberts-Sterling set Aand the se - N
) 2= paration angle of the two leptof®;| 7" |<2,
[MRS(A)] [28]. However, as the PDF's of the gluon inside for the pseudorapidity of the two lepton®) E,<5 GeV if

the proton are not so well known at medium and sralhd .
since those ob quarks suffer from potentially largéheo-  b/b/<20°, for the energy of the quark and the separa-

retica) uncertaintiegsee, e.g., Ref29]), we have produced tion angles between the leptons and theuark; (4) M,

our results in the case of other four sets of recent NLO struc<80 GeV, for the dilepton masg%) p7'°>>20 GeV, for the

ture functions, which give excellent fits to a wide range ofmissing transverse momentum of the evé@l;¢<<135°, for
deep inelastic scattering datmcluding the latest measure- the angle between the two leptons in the plane transverse to
ments from the DESY ep collider HERAand to data on the beam direction(7) if | 7°|<2.4, thenp®<20 GeV, for

other hard scattering processes. These are the packaggg transverse momentum and the pseudorapidity ofothe
MRS (A',G,R1,R2)[28,30,3]. The QCD strong coupling quark; (8) |coss|<0.8, for the cosine of the dilepton system

as entering explicitly in the production cross sections and ., resnect to the beam directiof@) the enforcement 10°
implicitly in the parton distributions has been evaluated us-

ing the CERNLIB package at the scale= s (i.e., the c.m. <¢<45°, for the same angle defined ¥6); (10 M

o >140 GeV, for the estimated invariant mass of W& W~
energy at parton levelWe will discuss theu dependence of N
the LHC rates in the following section. Indeed, one shouIdSyStem’(ll) 0<c0£<0.3, for the angle between the lepton

remember that also the value of, associated with each with the largest transverse momentum, boosted to the dilep-

parton set represents in principle a residual source of error iéor;t(raen?t frame, and the momentum vector of the dilepton
the predictions of the different PDF’'s. However, the value y '

adopted in each set is chosen to match the data during thc% rﬁ:;imncomg]gntﬁi(?;ﬁolg c?erS([r?,)b Z‘;Odr??f rg‘gii?'ggt (f:l;)rther,
extraction, so that we do not expeet to be a significant 9 pp : ’

source of uncertainty according to our parton level implementation, background
In the numerical calculations we have adopted the foIIow—e\e/Z?tjnzrgf rtijeelcée?olr]:smgr?ttjr?erko:?eehnaerrge\t/\l/(; 22trjta:isnlfog?<dect
ing values for the electromagnetic coupling constant and th P ' ’ Y €xp
weak mixing angle: a.=1/128 and sifi,=0.2320. For eb quark to be very fast. On the other hand, we do not see
the gauge boson. m;n;ses and widths W'e ha.ve takeh priori any reasons why the quark and leptons should be
M.—911888 GeV. ['o=25 GeV. Mue=M CoShy Created in collinear configurations. This is in fact confirmed
~§0 GeV. andlo.—2 (Z)8 GeV. while forWtBe tozp quark by the spectra given in Fig.(8. However, things would
mass we,have u\gém :'175 Ge{/[32] Al other fermions look quite different at hadron level. In fact, the jet produced
have been consideréd massless ir{cluding tthguark. In by the bottom quark would have a finite size and the hadrons
articular. the choicam.—0 has be:en maintained also. in the produced in the showering would carry only a fraction of the
P ' b original parton energy. Although we miss these two aspects,

iT:/k?\\/livr? (iog?“t?gr? ?f;ihe thtgaoryh In ftfht'rsmvl\;ﬁy’ ?]0 d;)agrﬁm we stress that the two systematics errors we introduce with
olving radiation of Higgs bosons o €s nas Deen v treatment do work in opposite directions, so as to coun-

included in procesq2). For simplicity, we have set the ;
. . . terbalance each other. C(f) will have no effect on our
Cabibbo-Kobayoshi-Maskaw@KM) matrix element of the signal rates, as we are considering here neithdecay

top-bottom quark coupling equal to 1. In this respect, we - o )
recall again Ref[12], where it was shown that off-diagonal modes nor initial state QCD radiation, whereas for the back

CKM matrix element subprocesses are negligible at th round it will act directly on théy parton. This corresponds

Tevatron. We do expect th me t r at LHC reaim 0 an overestimate of the signal, while we believe that the
evatron. Wve do expect the same 1o occur a €9 esaccepted fraction of background events will be predicted ac-
Finally, as total c.m. energy of the colliding beams at the

B curately, as the efficiency in reconstructing thenomentum
LHC, we have adopted the valus=14 TeV. from the hadrons should be rather high because of the clean

environment(the two leptons in which theb quark frag-
ments. Whichever is the interplay between parton and hadron

Our results are presented in Table | and Figs. 2—6. Notéevels, it is anyway clear that it is cq¥) that will introduce
that for the time being we assume that Inagging identi-  a strong reduction factor on the background, ashthet will

lll. RESULTS
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bg fusion at the LHC, MRS(A) LHC, MRS(A)
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FIG. 3. Differential distributions in the polar angle of the dilep-
T RN B IR R R R ton system with respect to the beam direction for the Higgs signal
0008 - 1 (My=170 GeV, solid histograjnand the single-top-quark back-
] ground (dashed histograjnat the LHC after the acceptance cuts
0006 |- B (1)—(6). The parton distribution functions used are MRE Note
Tt & that the background rates have been divided by 2 in order to facili-
1% 1e tate the comparison between the two curves.
- G B
0.004 | 18 J 3@
13 1s
L 1= 1< for on-shell single-top-quark production via the two-to-two
0002 T ] body procesbg—tW=a@ c.c. for the mentioned five sets of
PDF’s. The spread around the value obtained from M8S
U R T T v (the set that we will adopt as a default in the followirig
(b) o 50 o 00y 1 between—9% [from MRS(G)] and + 3% [from MRS(R2)].
Pr e

This will represent throughout the paper the conservative
FIG. 2. Differential distributions irfa) energy of the final state ~ €Stimate at present time of the uncertainty on liigefusion

jet (left plot) and its angular separation from the two leptéright ~ Cross section into single top quarks due to the parton distri-

plot: from that generated by the top quark dewdy, solid line, and  butions. Note that the above values roughly compare to those

from that generated by the non-top-quark devdy, dashed ling  identified (for the same setsn Ref.[26] for the case ofyg

and (b) transverse momenturtteft plot) and pseudorapidityright ~ fusion into an on-shell Higgs boson, so that this helps in this

plot) of the final state b jet in events of the type context in carrying out a consistent signal-to-background

bg—tW*—=bW'W™ —b(/ " v,)(/" *v,), with /,/"=e,u, at analysis.

the LHC, (a) before the acceptance cuts gbilafter the acceptance Finally, the factorization scale depender(@éhich quan-

cuts (1)—(6). The parton distribution functions used are MR tifies our ignorance of higher order correctipug the back-

ground rates via proce$$) has been estimated by varyipg
be easily detectable in pseudorapidity and will also have an the rangey/s/2< u<2+/S when calculating the total cross

large transverse moment@ifsee Fig. 2b)]. section. We notice that, using MR®), differences with re-
spect to the rate at = /s are less than 0.1% at=\/s/2 and
B. Theoretical error —3% at ,U«=2\/§- We have verified that similar effects also

. . occur when other PDF’s are used. Such numbers are rather
As a first step of our analysis, we have compared the

production rates of procedd) and (2) and found that in szrr?czﬂlrt:ig(tji egresumably comparable with the experimental
Higgs boson searchéthat is, for the selection cutg)—(11)] '
the additional contributions from the non-top-quark diagrams
of Fig. 1 are negligible. Therefore, in the following we will
neglect them. One should expect the impact of the c(8sand(9) to be

As one of the possible means of estimating the uncersimilar on both signal and background, as can be noticed
tainty of the theoretical predictions on the gluon distributionfrom Figs. 3 and 4, respectively. In fact, the shapes of the
(and hence thé one), we have calculated the cross section

C. Kinematics and event rates

°Note that the scale dependence of processes producing the final
“Note that Fig. 2b) has been plotted after having already imple- statetW=X at the Tevatron has been studied in Héaf2], where
mented the constraintd)—(6), and so will be in all forthcoming variations between- 14% and+20% were quoted, for spanning
figures. over the range between=m,/2 and 2n; .
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LHC, MRS(A) LHC, MRS(4)
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FIG. 4. Differential distributions in the azimuthal angle of the  FIG. 5. Differential distributions in the estimated invariant mass
dilepton system in the plane transverse to the beam direction for thef the /= /" *v, v, system for the Higgs sign&M, =170 GeV,
Higgs signal(M ;=170 GeV, solid histograjnand the single-top- solid histogram and the single-top-quark backgroufahshed his-
quark backgrounddashed histograjmat the LHC after the accep- togram at the LHC after the acceptance c(is—(6). The parton
tance cuts(1)—(6). The parton distribution functions used are distribution functions used are MR&). Note that the background
MRS(A). Note that the background rates have been divided by 2 irrates have been divided by 2 in order to facilitate the comparison
order to facilitate the comparison between the two curves. between the two curves.

corresponding distributions are almost identftal.
Not even the invariant madd of the reconstructetfrom

numbers in our Table | to those in Tables | and Il of Réf.

in response to the application of cut numibéx], while more

the lepton and the missing momenta* W~ system is help- accurately predicting the background rates. Finally, one
ful to discriminate the signal from the backgrou(mbe Fig. should notice the effectiveness of the selection strategy based
5). In fact, the background spectrum is almost entirely be-on the cuts(1)—(11) against events of the typd), as the
yond the minimum value of 140 GeV implied by c(it0). overall reduction factor on this background is above 1000.
The discrimination power of such constraint is thus very lim-
ited, if not self-defeating.

The only cut among those introduced in Réf] to reduce
the irreduciblew W~ X background fromW*wW~, tt, and
tbW= events which is also effective agairsg— tW= is cut
(11), as can be appreciated from Fig. 6. In fact, the two
charged leptons from the background have a rather large an
gular spread, so that the maximum of the background distri- 05
bution is located around the value 0.6. r

The accepted event rates, for both signal and background
for a selection of six Higgs boson masses, are presented ir
Table | (y/s=14 TeV andC=5 fb~1). When comparing the i
numbers in Table | one should bear in mind that the back-z o3 |-
ground rates there should be added to those given in Table IIZ
of Ref.[1]. This should, however, be done after treating all
background sources MWW~ X events on the same footing
(i.e., consistently at the parton or, better, hadron leviis
is beyond our intentions and capabilities, our aim here being
to make the point that background events from procéss
are large compared to the signal, as they vary between 11% r
and 22% of the Higgs rates, depending on the mass of the 00 ——
scalar. Therefore, their effect in the signal-to-background ' cost
significance is of the same order as that of any of the three _ S
processepp—W' W, pp—tt, andpp—tbW* studied in _ FIG_. 6. Differential distributions in the angle between _the lepton
Ref.[1], especially considering the fact that our parton leve|With highest transverse momentum, boosted to the dilepton rest

: : : frame, and the momentum vector of the dilepton system itself for
analysis overestimate the signal by a factor g€@mpare the : _ . .
y 9 y P the Higgs signalM =170 GeV, solid histograjnand the single-

top-quark backgroun@ashed histograjat the LHC after the ac-
ceptance cut$l)—(6). The parton distribution functions used are
5Please notice the arrow in Fig. 4 to indicate the maximum valueMRS(A). Note that the background rates have been divided by 2 in
of the signal at cog~1. order to facilitate the comparison between the two curves.

IV. SUMMARY AND CONCLUSIONS

In this paper, we have studied the yield of process
bg—tW=—bW'W™ —b/" /" “v, v, (Where/,/" =e,u)

LHC, MRS(A)

04 —

0.2 —

do/dcos¢

0.1
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TABLE |. The expected signal and background number of events for 5 & the LHC after the
application of the selection criteria discussed in the text. Only the two-body de&tays /v, with |
=e,u are considered in both signal and background. The parton distribution functions used at&)MRS

Accepted event rates
Procesgp— X Ney

No cut Cuts(1)—(3) Cuts(4)—(6) Cut(7) Cuts(8)—(9) Cut(10 Cut(1lD

gg—H—-W*"W~
My=155 GeV 1832 1032 893 893 209 147 70
My=160 GeV 2002 1154 1035 1035 267 208 109
My=165 GeV 2017 1179 1054 1054 270 219 119
Myu=170 GeV 1929 1141 988 988 244 199 99
Myu=175 GeV 1829 1087 901 901 215 176 79
My=180 GeV 1702 1019 801 801 184 152 61
bg—twW*—bW"W~ 13408 8254 2794 238 44 42 13
Js=14TeV L£=5fb1 m,=175 GeV
MRS(A)
as ‘“irreducible” background to thegg—H—-W*tW~ in the above mass range at the CERN proton-proton collider.

—/*/" v, v, signature of the standard model Higgs bo- We believe this to be particularly important, as the discussed
son, which has recently been claimed as the most viablsignature does not allow one to reconstruct the narrow Higgs
channel to detect such a scalar in the mass range 155 Ge¥sonancébecause of the neutrinos escaping the detectors
<=My=180 GeV at the Large Hadron Collider. Although we In fact, the presence of the latter will be established by an
have confined ourselves to the parton level only, we believéevent-counting” operation over a rather broad region in
we have performed a consistent signal-to-background analynass, where thel —W*W~ signal and thdog—tW™ back-

sis, exploiting the same event selection procedure advocategtound have a very similar shape. For the purpose of aiding
in literature.(In particular, the shape of the parton level dis- future analyses, we make available upon request the elec-
tributions used to disentangle the signal from the irreducibldronic ~ version ~ of the  matrix  element for
W*W~X noise resembles very closely those previously obbg—bW" W~ —b/* /" “v, v, .

tained at hadron level. This has enabled us to assess that However, we would like to conclude this study by stress-
nonresonanWW* W~ X events due to single-top-quark pro- ing that the inclusion of the single-top-quark background in
duction viabg fusion are rather numerous and comparable tdW™ events will certainly not spoil the chances of detecting
the rates of any of the reactiomgy, qg—tt, gg—tbWw*,  the standard model Higgs in the advocated decay channel
andgg,qq—W*W~, which have in fact been shown to rep- and that the exploitation of the two charged leptons and
resent the largest components of the total background to th@issing energy signature remains crucial in Higgs searches
Higgs boson detection channel in two charged leptons andt hadron colliders.

missing energy and momentum. In  contrast,

b_g—>bW+W*—>b/'*/’*v/v_/, events not proceeding via ACKNOWLEDGMENTS

single-top-quark diagrams are negligible. Therefore, we

think that the production processg—tW=* that we have We thank Bryan Webber for reading the manuscript and
studied should be included in the experimental Monte Carldor useful comments and Herbi Dreiner for his assistance
simulations which will be used in order to confirm or dis- with the bibliography of procesil). We are grateful to the
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