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Abstract. We examine the prospects for measuring the HZ7v coupling of a standard model-like Higgs
boson with a mass between 120 and 160 GeV at the future TESLA linear ete™ collider, assuming an
integrated luminosity of 1ab™! and a center-of-mass energy of 500 GeV. We consider the Higgs boson
produced in association with v, via the WW fusion reaction eTe™ — v .. H, followed by the rare decay
into a Z boson and a photon, H — Zv. Accounting for all main background contributions, a precision
of 27% can be achieved in unpolarized eTe™ collisions for My = 140 GeV. With appropriate initial state
polarisations ABF(H — Zv)/BF(H — Z~), or the precisions on the H — Z~ partial width, can be
improved to 17% and provide valuable information on the HZ~ coupling. For My = 120 and 160 GeV,
the small significance of the signals in unpolarized collisions sets upper limits of 79% respectively 72% at

90% confidence level on the H — Z~ branching fraction.

1 Introduction

Following the discovery of the Higgs boson, one of the main
tasks of a future linear ete™ collider will be precise model-
independent measurements of its fundamental couplings to
fermions and bosons and its total width [1]. In particular,
the determination of the couplings of the Higgs boson to
the other fundamental particles will be a crucial test of
the nature of the Higgs particle. In this respect future
linear colliders will play a major role. Different colliding
options with different beam polarisations combined with
adjustable center-of-mass energies in a wide range and the
clean environment in these machines will allow for rather
precise determinations of these couplings.

A lot of detailed studies of the standard model (SM)
Higgs couplings to fermions and W and Z bosons can be
found in the literature [2]. These studies demonstrate the
ability of a linear collider to access these couplings with
a precision of a few percent. Also the trilinear Higgs self-
coupling in the double Higgs production processes ete™ —
ZHH and ete™ — v.v,HH [3] are within the possibilities
of experimental verification, although with substantially
lower precision.

Another set of important Higgs boson couplings is rep-
resented by the effective vertices Hgg, Hyy and HZ~.
These couplings do not occur at the tree level but are in-
duced by loop diagrams [4]. Since the Higgs interaction
is proportional to particle masses, loop contributions of
massive fermions do not decouple, and these vertices could
therefore serve to count the number of particles which cou-
ple to the Higgs boson. The Hgg vertex can be accessed

through the H — gg decay in e*e™ collisions [5] or in the
fusion reaction gg — H at the LHC [6]. The H~~y coupling
can be determined either in ete™ and LHC-pp interactions
when the Higgs decays into two photons [7,8] or directly by
means of the Compton back-scattering v~ fusion process
vy — H — X, with probably the best precision [9].

In this study we explore the potential of a linear ete™
collider to measure the HZ~ coupling through the rare
H — Z~v decay, for masses of the Higgs particle in the
range 120 to 160 GeV. Within the SM, precise electroweak
data provide the existence of a light Higgs boson with a
mass below 193 GeV with 95% confidence level [10], with
a preference for My close to 120 GeV. There is also a
tantalising hint of a signal in the direct search in ete™ —
HZ at LEP2, with a lower mass limit of My > 114.1 GeV
at 95% CL [11].

The reaction which will be used to explore the branch-
ing fraction BF(H — Z7) is

ete” — VelUpZ7Y

1)
assuming a Higgs boson mass My = 120, 140 and 160 GeV,
v/s = 500 GeV and an integrated luminosity of £L = 1ab™!.
The assumption on the center-of-mass energy is within the
reach of baseline designs of linear collider projects [12-14].
We examine as an example the prospects for measuring the
H — Z~ branching fraction by means of the WW fusion
reaction eTe™ — v v H.

The statistical precision for BF(H — Z+) is mainly
determined by /S + B/S, where S and B are respec-
tively the number of signal and background events within
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Fig. 1. Signal diagrams for reactions (2) and (3), with Z — veve and H — Z~ decays

a small interval of the Z+ invariant mass, centered around
My . Hence, evaluation of all relevant signal and back-
ground processes and optimization of selection procedures
are mandatory, taking into account acceptances and reso-
lutions of a linear collider detector.

Our analysis is, to our knowledge, the first on the study
of BF(H — Z~) at any (future) collider. It includes the
complete irreducible background and all main reducible
background contributions expected. Since the SM branch-
ing fraction H — Z is very small and there is in particular
large irreducible background, the most important hadronic
7 decays, Z — qq, are accounted for in this analysis. Al-
though leptonic (e, ) Z decays provide a clean final state
signature and better Z boson recognition, their rates are
however too small to include them at this stage of the
analysis or to allow for an independent approach. Z —
v decays are not considered since they prevent Z boson
reconstruction in reaction (1).

This paper is organized as follows. In Sect. 2 we discuss
simulation of the Higgs signal and background events and
their detector response. In Sect.3 we present the results
for unpolarized BF(H — Z7) measurements. In Sect. 4
improvements to the H — Z~ branching fraction mea-
surements are discussed when e.g. beam polarisation is
accounted for in signal and background events. Also, pos-
sible systematic errors and the effect of overlap with v
— hadrons are reviewed. Section5 summarizes the con-
clusions.

2 Event generation

In eTe™ collisions the standard model Higgs boson is pre-
dominantly produced by two different processes, the Higgs-
strahlung process

ete”™ = ZH, (2)

and the weak boson (WW and ZZ) fusion reactions
ete” — v H, (3)
efe” —ete H. (4)

The ZZ fusion process (4) is strongly suppressed with
respect to the WW fusion process (3) by about a factor of
10, rather independent of 1/s. Therefore, the production
channel (4) is ignored in this study. The SM tree-level

diagrams contributing to the signal reactions (2) and (3),
including the Z — v.v, and H — Zv decays, are shown
in Fig. 1.

In the production x decay approximation the processes
(2) and (3) are factorizable parts of the Higgs signal dia-
grams for the 2-to-4 body reaction (1) with electron neu-
trinos in the final state. In other words, the amplitude
squared of diagram 1 in Fig.1 integrated over the phase
space gives o(ete™ — v, H) - BF(H — Zv) and the
amplitudes squared of diagrams 2 and 3 give o(ete™ —
ZH)-BF(Z = v.17,)-BF(H — Z~). Thus, to be most gen-
eral in our analysis, events of reaction (1) were generated
for the complete set of tree-level diagrams (see Fig. 2 for
the contributing background diagrams) by means of the
program package CompHEP [15], including initial state
bremsstrahlung and beamstrahlung for the TESLA linear
collider option [16].

CompHEP performs analytic calculations of the ma-
trix element squared, generates an optimized Fortran code
and generates a flow of events. In addition, it provides
for the user an appropriate kinematical scheme for the
integration over the four-body phase space. The basic in-
put parameters are taken from the report of the Particle
Data Group [17] or are as listed here: m;, = 4.3GeV,
apw = 1/128, My = 91.19GeV, sin? 6w = 0.23 and
I'y =2.50GeV. The CompHEP-PYTHIA interface pack-
age [18] was used to simulate the v, Zy — v 1.q¢y signa-
ture. In this way, Higgs boson production and the complete
irreducible background as well as possible interferences are
taken into account.

For unstable particles, Breit—-Wigner formulae have
been used for the s-channel propagators. The Higgs bo-
son width and the H — Z~ branching fraction were im-
ported from the program package HDECAY [19]. BF(H
— Z7) depends on the Higgs mass and is largest near
My = 144 GeV. Some values of this branching fraction,
the total Higgs width and the H Z+ effective coupling con-
stant relevant for our study are summarized in Table 1.

Due to the small cross-section expected for the signal
reaction eTe™ — v U, H — v,U,Z7, diagram 1 in Fig. 1, we
only rely on events with the most important Z — ¢g de-
cays. Therefore, events of process (1) are characterized by
two hadronic jets originating from the Z boson, together
with an energetic photon and large missing energy due to
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Table 1. Branching fractions, total widths and effective cou-
pling constants of the SM Higgs boson for My = 120-160 GeV

My, GeV  BF(H — Zv) @i, GeV  Agz,
120 1.1.1073 3.6:107%  5.4.107°
140 2.5-1073 8.1-107%  6.2.107°
160 1.2.1078 8.1-1072 8.8.107°

the two final state neutrinos. The invariant mass of the Z
and the photon should equal My.

The irreducible background expected from reaction (1)
(the diagrams in Fig.2) was considered at the same level
as the signal events. Contributions from Z decays into pu-
and 7-neutrinos which would occur from diagrams 7, 9,
23, 24, 26 and 29 were effectivelly removed by an appro-
priate missing mass cut (Sect.3). Possible contributions
from diagrams 5, 6, 21 and 22 with ny = Ny = v, or
v, were also calculated and found to be negligible due to
large off-shell ny — ZN; decay with the Z boson close
to its nominal on-shell mass value. The surviving v, and
v, background rates were found to be smaller than 1%
of the total irreducible background. An important part of
the background was found to arise from the W-exchange
diagrams, but significant contributions were also found to
be due to the single bremsstrahlung production process
ete™ = ZZvy — v, 2.

As the cross-section for the irreducible background is
more than two orders of magnitude larger than the signal
cross-section, we first applied the following principal cuts
at the generation level, to both the signal and background
events:

(1) the photon energy should exceed 10 GeV, and
(2) the polar angle of the photon should lie in the range 5
to 175 degrees.

After these criteria, practically all (~96%) Higgs events
survive, while the overwhelming irreducible background
was substantially reduced. The cuts also largely avoid any
infrared and collinear singularities in the calculation of
the background amplitudes, as might be deduced from
diagrams in Fig. 2.

Possible reducible backgrounds to e e~ — v, H events
which might mimic the signal such as the large event
rate reactions ete”™=WW (v), evW(y), ete™ (v*/Z)(v),
tt(y), WWZ(~) and ZZZ(~), with beamstrahlung, initial
state radiation, final state radiation and radiation from the
W boson itself, were generated by either PYTHIA [20]
or CompHEP [15]. The ete™—evW (y), ete™ (v*/Z)(v)
events were obtained by e—y—e splitting and subsequent
ve — vW respectively ye — e(y*/Z) interactions by
PYTHIA, with proper cross-section normalizations. Only
those events were used for further analyses if at least one
final state photon exists with principal cut properties. It
has been found that after detector response simulation and
enforcing the same selection procedures as for the signal
events (see below), tt(y), WW Z(v) and ZZZ(y) events
were effectively discarded, also if the two W bosons from
the top quarks and the prompt produced W's decay lepton-
ically leading together with Z — ¢ to a topology similar
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to the signal topology. Events from the eTe™ — WW (v),
evW (v) and ete™ (v*/Z) processes could however not be
removed to a negligible level. Their contributions will be
discussed below for the favored selection procedure.

A further potential background is expected from the
process eTe”™ — ¢y, where initial state radiation and
beamstrahlung reduce the center-of-mass energy available
close to the Higgs mass values. Only events with a center-
of-mass energy below 200 GeV, a ¢g system consistent with
the Z boson and a photon with large transverse energy
were accepted and enforced to the selection procedures. We
found that radiative return events add few non-negligible
background to the final reconstructed Z-~ mass, with some
uncertainties due to the ISR model used.

Also possible contributions from the Higgs-strahlung
process (2) with the dominant H — bb and WW™* de-
cays were accounted for and found to contribute with four
events after application of the selection procedure.

All surviving reducible background events were included
in the final Z~ invariant mass distributions and taken into
account in precision estimations for the H — Z~ branching
fraction.

3 BF(H — Z~) measurements at 500 GeV

Linear collider projects reach a center-of-mass energy of
500 GeV in their baseline version [12-14]. Only in a second
stage, after some years of data taking, /s can be extended
to 0.8 or 1.0 TeV. Thus, many measurements of a possible
light SM-like Higgs boson will rely on /s = 500 GeV or
less, and in combination with a large accumulated lumi-
nosity its profile will be studied in great detail.

The detector response for all generated signal and back-
ground events was simulated with the parametrized detec-
tor simulation program SIMDET_v4 [22] using parame-
ters as presented in the Technical Design Report [23].

Throughout this paper, it was demanded that each
reconstructed event involves more than three charged par-
ticles in the final state and the total visible energy is less
than 240 GeV with the transverse component relative to
the beam direction below 210 GeV. Important for further
analyses is the requirement that the missing mass (caused
by the two undetected neutrinos) lies between 180 and
400 GeV. This cut ensures clean elimination of the Higgs-
strahlung process, ete™ — ZH — v.v,Z~, with a missing
mass close to the Z boson mass.

Large background event samples and tiny signal event
rates need to pursue different strategies for extracting sig-
nal events. In a first attempt, a conventional method using
simple consecutive cuts was applied to isolate Higgs signal
events. Also, the generated and reconstructed events were
passed through two jet cluster algorithms [20, 24], with
the concern that the jet finder is able to isolate the Higgs
decay photon from all other final state particles due to its
distinct properties. Finally, event selection by means of the
“Higgs-likeness” technique has been exploited where also
slight differences between signal and background events
are taken into account. A comparison of the selection pro-
cedures applied favors the “Higgs-likeness” method. The
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Fig. 3. Distribution of the discriminant variable Py for ete™
— VelVe H — VeV Z7y signal events (shaded histogram) and the
sum of signal and background contrib utions

other two methods allowed for more background at simi-
lar signal event rates. Therefore, event selection by means
of the “Higgs-likeness” strategy will be discussed in the
following.

A “likelihood factor” was constructed giving a mea-
sure of the probability that an event is part of the signal.
For any particular event, kinematical variables of the fi-
nal state photon, the Z boson respectively the two jets
and the missing neutrino system were combined into a
global discriminant variable Pp. This quantity was con-
structed from a variety of normalized variables based on
large statistics samples of simulated signal and background
events. The variables used account for possible kinematic
differences between the Higgs events (diagram 1 in Fig. 1)
with the isotropic H — Z7 decay and the background
(diagrams of Fig. 2). In particular, the transverse momen-
tum of the photon, its CMS scattering angle, the cosine
of the polar angle of the Z boson, the photon polar and
azimuthal decay angles in the Higgs rest frame, the CMS
polar and azimuthal angles between the photon and the
Z, the CMS photon energy, the collinearity angle between
the electron beam and the photon, the coplanarity angles
of the beam, the photon and the Z boson as well as the
beam, the Higgs and the photon in the Higgs rest frame,
the transverse masses of the photon and the missing sys-
tem as well as the Higgs and the missing system were
considered. In events where more than one photon can-
didate exists (about 48% of the cases) the photon with
largest energy was selected as the Higgs decay candidate.
For each event which passes the principal cuts, the event
and jet quality cuts® and the fit constraint M;; = My,
signal and background probabilities were then calculated,
and by multiplication of all signal probabilities the sensi-
tivity for an event to be a Higgs candidate was maximized.
The quantity so obtained is constrained to lie in the region
[0; 1]. Background events are preferably distributed at low

L For each jet we required the number of particles involved
to be greater than 3, the jet energy to exceed 8 GeV, the angle
between any two jets to be larger than 20° and the jet polar
angle to be within | cos Ojet| < 0.95.
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Fig. 4. Mz, invariant mass distributions for surviving signal
and background events at /s = 500 GeV, for My = 120, 140
and 160 GeV and 1ab~?! integrated luminosity

Py values, while for Higgs signal events Py is close to
unity. Since several variables included in the analysis vary
with the Higgs mass, signal probabilities were individually
determined for My = 120, 140 and 160 GeV. Therefore,
the “Higgs-likeness” exists for each Higgs mass considered.
Figure 3 shows, as an example, Py for Mg = 120 GeV sig-
nal and the sum of signal and background events. Similar
distributions were obtained for My = 140 and 160 GeV.
Finally, only events were retained if the energy of the Higgs
photon candidate, vy, was greater than 20 GeV with the
transverse component Er > 15GeV. A reducible back-
ground was found to arise from WW (y), evW () and ra-
diative return events, with rates of at most 32% of the
irreducible background at the 160 GeV Higgs mass.
Figure 4 shows the Z+v invariant mass spectra for the
luminosity adjusted v.v.Z~ signal and background events
surviving the cut Py > 0.98, for My = 120, 140 and
160 GeV. For the 140 GeV case, a convincing Higgs signal
is evident on a non-negligible background. Degraded event
rates for the other two cases exclude reliable H — Z~
branching fraction estimates. Variation of the discriminant
variable Py between 0.82 and 0.98 does not improve S/ B,
but would rather lower the signal-to-background ratio.
Selection efficiencies for the v V. Zvy — ver.qqy signa-
ture, the number of signal (S) and irreducible background
(B) events in the mass range Mz, between 117 and 123
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Table 2. “Higgs-likeness” selection efficiencies for both signal and back-
ground v.r.qqy signature, together with significances and precisions of

olete™ = veveH) - BF(H — Z7)

-BF(Z — qq) for My = 120, 140

and 160 GeV, at the ete™ linear collider with /s = 500 GeV. A total
integrated luminosity of 1ab~! is assumed

Signal  (Background)
My =120GeV 140 GeV 160 GeV
Selection efficiency (%) 17.4 (0.23) 13.9 (0.20) 15.9 (0.16)
Number of events/lab™! 16 (51) 29 (44) 16 (41)
Significance S/vB 2.24 4.37 2.50
Precision /S + B/S 0.51 0.29 0.47

(137143, 157-163) GeV, the significances S/+v/B and the
statistical precisions /S + B/S obtained on o(ete™ —
v H) - BF(H — Zv) - BF(Z — qq) are presented in
Table 2.

Accounting for all Z decays and the surviving reducible
background the relative precision on the H — Z~ branch-
ing fraction for My = 140 GeV is then deduced after con-
volution with the uncertainty of the inclusive v.v. H pro-
duction rates [23]: ABF(H — Zv)/BF(H — Z~v) = 27%,
assuming 1ab~! integrated luminosity at /s = 500 GeV.
The small signal significances S/v/B for the 120 and
160 GeV Higgs cases set upper limits of 79% respectively
72% at 90% confidence level for the H — Z~ branching
fraction.

4 Discussion of the results

The selection procedures applied favor the “Higgs-likeness”
method, in particular for the 140 GeV Higgs mass case.
We would register about 30 H — Z~ events in reaction
(3) and some 60 total background events in the window
My +3GeV at /s = 500 GeV for an integrated luminosity
of 1ab~!. We regard these numbers as rather encouraging,
especially considering the initial value of the S/B rate. Al-
though a complete optimization for neither selection tech-
nique has not been achieved, we are confident that room
for improved H — Z+ branching fraction measurements
is limited, mainly due to the presence of overwhelming ir-
reducible background with final state signature similar to
the signal events.

Higgs-strahlung events would provide an independent
H — Z~ branching fraction. Relying on events of reac-
tion (1) the event rate for ete™ — HZ is about a fifth
of the WW fusion rate and the corresponding irreducible
background is estimated to be about two times larger. If
ete™ = HZ — (Zv)Z — (qq7y)(qq) events with four jets
in the final state are also accounted for, improvements ex-
pected on ABF(H — Z~)/BF(H — Z~) are limited due
to a large irreducible four-jet v background and more com-
plicated selection procedures when both Z bosons decay
hadronically. In combination with the WW fusion chan-
nel the H — Z+v branching fraction is anticipated to be
improved by ~ 10%.

For My = 120 and 160 GeV and 1ab~! integrated lu-
minosity, unpolarized ete™ collisions do not give H —

Z~y signal significances in excess of 3.00. A more favorable
signal-to-background ratio should be achievable at higher
energies, e.g. at /s = 1.0TeV, where the fusion cross-
section is typically three times larger. However, the dom-
inant background in process (1) scales in approximately
the same way with /s as the signal process, as verified by
CompHEP simulations. Hence, assuming (conservatively)
similar surviving reducible backgrounds and selection ef-
ficiencies as at 500 GeV improved significances S/ VB of
about 3.5 (7.2, 4.4) are expected for My = 120 (140,
160) GeV, so that access to the H — Z~ branching frac-
tion seems possible for all Higgs masses considered. Such
an energy increase is however only expected at the second
stage of linear collider projects [12-14], after some years
of data taking at /s < 500 GeV.

An alternative approach relies on studying the Higgs-
strahlung process et e™ — HZ — Z Z~ at optimized lower
energies, e.g. at /s = 300 GeV. Considering four-jet events
with a prompt photon, preliminary analyses [21,25] indi-
cate less precision for BF(H — Z~).

Linear ete™ colliders offer the possibility for longitu-
dinal polarized electron and positron beams, with varying
polarisation degrees in right-handed or left-handed modes.
The Higgs boson production rates in both processes (2)
and (3) depend strongly on the polarisation degree and
the helicity of the incoming particles. For any given pro-
cess, the ratios of the cross-section for given electron and
positron beam polarisations divided by the cross-section
for unpolarized beams, denoted as R, are presented in Ta-
ble 2 of [7]. The Higgs event rates in the processes (2) and
(3) are enhanced most for left-handed e~ colliding with
right-handed e with as large a degree of polarisation as
possible. For the feasible though ambitious case of colli-
sions between an e~ beam with polarisation P_ = —0.8
and an et beam with polarisation P, = +0.6, R = 2.88
for the WW fusion process. However, the dominant ir-
reducible background scales in approximately the same
way with beam polarisations as the signal processes [7],
the precision of the H — Z~ branching fraction improves
by only a factor v/R. Under such circumstances, the rel-
ative uncertaities on BF(H — Z7) is lowered to 17% for
My = 140 GeV. Furthermore, the significancies S/+/B for
My = 120 and 160 GeV can be considerably increased by
choosing maximally possible e~ and e’ polarisation, so
that H — Z~ branching fraction measurements become
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feasible. However, it should be noted that other physics
processes will demand different beam polarisations and the
assumption of using the full luminosity with the desired
beam polarisation for this particular measurement gives
some lower bound to the attainable precision.

Since the signal-to-background ratio is expected to be
less than unity, it should be emphasized that large con-
tinuum Z~ production and copious 7% background events
must be rejected by excellent geometrical resolution and
stringent isolation criteria combined with excellent electro-
magnetic and hadronic energy resolution and hermiticity.
A worse resolution would flatten the marginal signal events
over a large Zv background, thus degrading the visibility
of the signal. Systematic uncertainties due to detector ef-
fects such as photon detection efficiency, energy scales and
resolutions are believed to be small and can be estimated
from comparison of data with well understood processes,
such as ete™ — v, Compton scattering, Bhabha, ZZ and
WW events. Systematic uncertainties on the integrated
luminosity are expected to be below 0.5%, and statistical
uncertainties due to final simulation sample sizes should
be kept below a few percent. Simulations of the standard
model background channels are expected to yield most
of the sytematic uncertainties. The use of different event
generators would keep this uncertainty under control and
agreement between them within few percent is expected.
Taking all these effects together and accounting for a pre-
cise measurement of the inclusive Higgs cross-section of
about 4% or less [12], the error on BF(H — Z) will be
dominated by the statistical uncertainty.

The effect of overlap of vy — hadrons to v.v. H events
has also been studied. The ~v events due to photons ra-
diated in the electro-magnetic interactions of the colliding
beams have been generated by the GUINEA PIG pro-
gram [26] with a rate modelled in [27]. PYTHIA [20] has
been used to generate the hadrons. The detector simula-
tion program SIMDET [22] overlays the v events to eTe™
— veU.H events, and all final state particles are then re-
constructed. Without special care to isolate the particles
from 7 interactions, we found that the Higgs events were
recognized without notable loss or distortions after passing
the selection procedure.

5 Conclusions

We have examined the prospects at a future linear eTe™
collider of measuring the branching fraction of a stan-
dard model-like Higgs boson into the Z boson and a pho-
ton, BF(H — Z~). Higgs boson masses of 120, 140 and
160 GeV and an integrated luminosity of £ = 1ab™! at
/s = 500 GeV were assumed. In order to estimate the pre-
cision on BF(H — Z~) which can be attained, all expected
background processes were included in the analysis, and
acceptances and resolutions of a linear collider detector
were taken into account. In particular, by simulating the
2-to-4 particle reactions ete™ — v.1,Z7, in which the
signal reaction eTe™ — v, H is embedded, the complete
irreducible background has been taken into account. Only
Z — qq decays were included.
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Since reactions like ete™ — v 17, Zvy, WW (v), ev W (),
ete™(v*/Z) and radiative return qgy events also consti-
tute a potentially serious background sources for the ete™
— velU.H signal, different selection techniques (consecu-
tive cuts, jet finders, “Higgs-likeness”) were applied. As
the favored selection procedure the “Higgs-likeness” tech-
nique has been found.

For unpolarized beams, the expected relative precision
for the H — Z~ branching fraction was found to be 27%
for My = 140 GeV, after accounting for all Z decays and
convolution with the uncertainty on the inclusive WW
fusion Higgs boson cross-section. For the other two Higgs
mass cases, no statistically significant excess over the back-
grounds was observed. Hence, only upper limits of 79% and
72% at 90% confidence level could be deduced on BF(H
— Z).

For an e~ beam polarisation of —0.8 and a e™ beam
polarisation of +0.6, the WV fusion cross-section o(ete™
— Vel H) is significantly enhanced, so improving substan-
tially the precision on BF(H — Z7) to 17%, even taking
into account the fact that the dominant irreducible back-
ground scales in the same way. With these uncertainties
it should be possible to measure a relative precision for

the H — Z~ partial width of % ~ 18%, if an un-

certainty of 5% for the total Higgs width [12] is included.
This in turn allows one to expect a relative precision for
the HZ~ coupling of 9% for My = 140 GeV. Large data
samples with the maximally possible e~ and e polarisa-
tion would also allow one to access the H — Zv partial
width for My = 120 and 160 GeV.

Overlap of vy — hadrons to v.v. H events due to pho-
tons radiated in the electro-magnetic interactions of the
colliding beams would not alter the uncertainties reach-
able.

The results presented also suggest that the WW fusion
reaction eTe™ — v, H at 500 GeV would be superior in
H — Z~ branching fraction measurements to the Higgs-
strahlung process eTe™ — HZ at lower energies, e.g. at
Vs = 300GeV [21,25], in particular, if polarized beams
are taken into account.

For Higgs masses significantly above 160 GeV, it will
be difficult to determine the H Z~ coupling with valuable
precision since the H — Z+ branching fraction is too small
to be accurately measured.

The linear collider will be able to accurately measure
the loop induced H — gg decay in eTe™ collisions and
the effective H~~ coupling in v+ collisions. Access to the
loop induced H — Z+vy decay is more difficult or even
precluded, in particular if the Higgs boson does not weigh
about 140 GeV.

A more favorable signal-to-background ratio should be
achieved at higher energies, e.g. at /s = 1 TeV. Assum-
ing similar selection efficiencies and £ = 1ab™!, improved
S/+v/B values are attainable and H — Zv branching frac-
tion measurements appear feasible for all Higgs masses
considered.
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