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Abstract

A search for the lightest neutral CP-even and neutral CP-odd Higgs bosons of the minimal supersymmetric standard model
is performed using 216 pb~1 of data collected with the L3 detector at LEP at centre-of-mass energies between 203 and
209 GeV. No indication of a signal is found. Including our results from lower centre-of-mass energies, lower limits on the

Higgs boson masses are set as a function of tiam several scenarios. For tgrgreater than 0.7 they angy, > 84.5 GeV and

mp > 86.3 GeV at 95% confidence level.
0 2002 Published by Elsevier Science B.V.

1. Introduction

In the Minimal Supersymmetric Standard Model
(MSSM) [1] two doublets of complex scalar fields

in the CP-even Higgs boson sector anig the p-wave
suppression factor depending on the Higgs boson
massesm; andma, and the centre-of-mass energy
J/s. For some choices of the MSSM parameters Ahe

are required to generate the masses of gauge boson®oson can also be produced via the Higgs-strahlung

and fermions. The neutral Higgs sector of the MSSM

comprises three physical states: two CP-even Higgs

bosons, the lighter of which is denoted as h and the
heavier ag?, and a neutral CP-odd bosos,

The two most important production mechanisms of
the light neutral Higgs boson in‘e&™ collisions are:

1)
)

with tree level cross sections that are related to the
Standard Model Higgs-strahlung cross secthqﬁl'zv',
as [2]:

ete”™ > hz,
ete™ — hA,

ohz = SIP(B — a)o 3y,

oha = COS(B — a)hay,

3
(4)

where targ is the ratio of the vacuum expectation
values of the two Higgs doublets,is the mixing angle

1 Supported by the German Bundesministerium fur Bildung,
Wissenschaft, Forschung und Technologie.

2 supported by the Hungarian OTKA fund under contract
numbers T019181, F023259 and T037350.

3 Also supported by the Hungarian OTKA fund under contract
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Tecnologia.

5 Also supported by CONICET and Universidad Nacional de La
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process

ete” — HZ, (5)
with a cross section suppressed by the factof@s
a) relative too 3.

For most of the MSSM parameter space considered,
the neutral Higgs bosons are predicted to decay
dominantly into b and zTt~. However, in certain
parameter regions, other decays likeshAA and
A — cC become important.

The search for the neutral Higgs bosons is per-
formed in the framework of the constrained MSSM
with seven free parameters. These are the univer-
sal sfermion mass parametesysy, the common
Higgs-squark trilinear couplingd, the supersymmet-
ric Higgs mass parameter, the SU(2) gaugino mass
parameterM», the gluino mass paramete¥(s, ma
and targ. The mass of the top quark is taken to be
174.3 GeV [3].

Previous searches for the neutral Higgs bosons
were reported by L3 [4,5] and other experiments [6].
In this Letter, we present the results of the search
for the h and A bosons using data collected with the
L3 detector [7] in the year 2000. In comparison to
previous analyses [4] the performance in the four-jet
channel is improved by using a new likelihood based
analysis. In addition, the six-jet final state resulting
from the hZ— AAQQ topology is investigated.
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2. Benchmark scenarios tang up to 50. For the interpretation of the data within
this “largew” scenario, the improved one-loop renor-

Due to the large number of parameters remaining in Malisation group calculations [10] are used.
the constrained MSSM, we focus on three specific pa-
rameter s_ettings as suggested in Ref. [8]. Thesg benchs pataand Monte Carlo samples
mark settings are denoted as thwe,“max”, “no mix-

ing” and “largen” scenarios, with the correspond-  The data recorded at centre-of-mass energies be-
ing MSSM parameter values detailed in Table 1. The veen 203 and 209 GeV are grouped into three data
first two scenarios take into account radiative correc- gais with effective centre-of-mass energies of 204.3

tions to m;, computed within a two-loop diagram- 506 1 and 208.0 GeV, corresponding to integrated lu-

matic approach [9] and differ only by the value of inosities of 26.0, 181.9 and Bpb L. The results

X; = A — pcotp, which governs the mixing in the  gptained from this data are combined with the re-

scalar top sector. Thert),-max” scenario is designed ¢ its from integrated luminosities of Zﬁpb—l at

to extend the search to the maximal theoretical bound 192 GeV< /5 < 202 GeV [4] and 178} pbfl at

onmy, for any value of ta and leads to rather conser- /5 =189 GeV [5].

vative constraints on t{;m Th_e_“no_ mixing” scenario The cross sections of processes (1), (2) and (5) and
correqunds to vanishing mixing in the scalar top SEC- the decay branching fractions bf H and A are cal-

_tor and is more favorable to LEP searches. After fix- - jated using the HZHA generator [11]. For efficiency
ing the parameter&susy, Mz, 11, X; andMs, ascan  gydies, Monte Carlo samples of 2000 Higgs events
over the remaining parameters famndma is per- are generated for each mass hypothesis in each search

formed in the range .8 < tang < 30 and 10 Ge\k channel using PYTHIA [12] and HZHA. For the hA
mpa < 1 TeV. The widths of the: andf_\ bosons are samples;n;, andma range from 50 to 105 GeV in
assumed to be smaller than the experimental mass réSsteps of 5 GeV. For the hZ samplesy is chosen in

olutions. As this holds in these two scenarios only for steps of 5 GeV from 60 to 100 GeV and in steps of
tang < 30, higher values of taf are not considered. 1 Gev from 100 to 120 GeV. For background stud-

In the “larges.” scenario the upper theoretical jeg the following Monte Carlo programs are used:
bound o, is slightly less than 108 GeV, thusinthe kot [13] (e*e~ — qf), PYTHIA (e"e~ — ZZ and

LEP reach. However, fo_r some choices pf ,B_aand  ete” - Zete™), KORALW [14] (ete — WHW™)
ma, t_he nggs_ boson pair pr_oductlon (2) is kinemati- 514 KORALZ [15] (6'e~ — t+7). Hadron pro-
cally inaccessible and the Higgs-strahlung process (1) qyction in two-photon interactions is simulated with
is strongly suppressed due to small values of@n- PYTHIA and PHOJET [16]. EXCALIBUR [17] is
«). Sensitivity in these regions can be recovered by sed for other four fermion final states. The number of

exploiting theH boson production via the high cross  gimylated events for the most important background
section Higgs-strahlung process (5). The scan is per- channels is more than 100 times the number of ex-
formed overmpa from 10 to 400 GeV and over tgh pected events.

petween 0.7 anq 50. Within thi.s scenario, the assump-'  The L3 detector response is simulated using the
tion that the W|dths of the Higgs bosqns are s_mall GEANT program [18], which models the effects of
compared to experimental mass resolutions is valid for energy loss, multiple scattering and showering in the

detector. The GHEISHA program [19] is used to
simulate hadronic interactions in the detector. Time

Table 1 dependent detector inefficienci itored duri
Values of the MSSM parameters for the three scenarios considered epen ?n etector ine IC.IenCIes, monitore uring
in this Letter data taking, are also taken into account.
Scenario Msysy M> w Xt M3
(GeV) (GeV) (GeV) (GeV) (GeV) 4. Analysisprocedures
“mj,-max” 1000 200 -200 2Mgysy 800
“no mixing” 1000 200 —200 0 800 = ; ;
or the hA production, the decay modes considered
“large-u” 400 400 1000 —300 200 P y

are: hA— bbbb, hA— bbr*t~ and hA— ¢tz bb.
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For the hZ or HZ production, the event topologies
considered are: Gg/g, qgvy, gL~ (£ = e, u, 1)
andt*tr~qg. To cover the MSSM parameter regions
where the decay k> AA becomes important, the
hZ — AAQG— qgqq'q’g”’ channelis studied as well.

35

oy and o, are the dijet mass sum and dijet mass
difference resolution functions. They are found to be
almost independent of the dijet masses for production
well above threshold and are estimated from Monte
Carlo to besy =4 GeV ando, = 18 GeV. Close to

Searches in channels with decays of the h boson intothe kinematic threshold they strongly depend on the

quarks are optimised for the dominant-hbb decay
channel. The analyses of thewd and gyt ¢~ (¢ =

dijet mass sum. For each hypothesis, the jet pairing
with the smallesty? is chosen and the probability

e, ) final states are the same as those used in the P(x?) is calculated.

Standard Model Higgs search [20].
4.1. ThehZ — bbagandhA — bbbb analyses

The signature of the hZ> bbag final state is four
high-multiplicity hadronic jets and the presence of b

Events are assigned either to the hZ or hA analysis
branch by means of a binned likelihood [2@];, =
1— L, constructed from the following variables: the
x2 probabilities,P (x2,) andP (x2,), the Higgs boson
production angle,|cos®|, the number of charged
tracks, Nyk, the global eventhb-tag, Biag, and the

hadrons, in particular in the jets expected to stem from maximum triple jet boostiple [20]. Events are
the Higgs boson. The invariant mass of the jets sup- assigned to the hZ branch if;, > 0.5, or to the hA

posed to originate from th& boson must be com-
patible, within mass resolution, with its massy.
The hA— bbbb search topology is characterised by
four high multiplicity hadronic jets originating from
b-quarks. The main backgrounds arise froqtg) fi-
nal states and hadronic decays®fpairs andZ-pairs.
Initially, a common preselection for both the hZ
bbgg and hA— bbbb channels is applied, followed
by a kinematic classification of events into hZ or

branch otherwise.

The selection in both branches proceeds in the
same way. Events are rejectedAf x2) < 1%. High
b-tag events are accepted and a selection likelihood
is then constructed to separate the signal from the
ga(y) final states and hadronic decays @f-pairs
and Z-pairs, usingNyk, Btag Vtiple: |C0S®@| and
log Y34, WhereYs4 is the jet resolution parameter for
which the event topology changes from three to four

hA analysis branches. Selection criteria optimised for jets. A final discriminant is constructed for events
each branch are used and a final discriminant specific passing an optimised selection likelihood cut. The
to each branch is constructed. optimisation is based on the analysis performance
The preselection criteria used are described in at (na, m;) values close to the expected sensitivity
Ref. [20]. Events passing the preselection are forced of the L3 combined search. The final discriminants
into a four-jet topology using the Durham algo- are built from individualb-tag variables of the four
rithm [21] and a kinematic fit imposing energy and jets andP(x?). In the hZ branch, an event category
momentum conservation (4C fit) is performed. Each variable is also used. This variable is constructed from
event is tested for its compatibility with the hZ and rankings ofb-tag variables of the two jets assigned
hA production hypotheses, exploiting dijet invariant to the Higgs boson, as described in Ref. [20]. The
masses. There are three possibilities for pairing jets in final discriminant in the hA branch also includes the

a four-jet event. For each pairing? values are calcu-
lated for the hypotheses of hZ and hA production:

2 (Zi—my—mz)? (A —|my—mz))?

X - ) (6)
hz U% Ug
5 (Zi—mp—ma)?  (varA; —|mp —mal)?
XhA = 2 + 2 .
Oy oA

(M

In these expression&; and A; are the dijet mass
sum and dijet mass difference of thgh pairing, and

corresponding selection likelihood.

Table 2 reports the number of data, expected back-
ground and expected signal events selected at dif-
ferent stages of the analysis for two representative
Higgs boson mass hypotheses in thwe,“max” sce-
nario, (na,mp) = (90,900 GeV at tam8 = 25 and
(ma,mp) = (165 110 GeV at targ = 3. For these
hypotheses the distribution of the final discriminant in
terms of a signal-to-background ratio is presented in
Fig. 1. The data are compatible with the background
expectation.
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Table 2 Table 3

The number of data, expected background, expected signal eventsThe number of data, expected background, expected signal events
and signal efficiencies in the four-jet channel after preselection, after and signal efficiencies in the channels containing tau leptons
final selection and after applying a cut on the final discriminants after selection and after applying a cut on the final discriminants
corresponding to a signal-to-background ratio greater than 0.05. corresponding to a signal-to-background ratio greater than 0.05.
This cut is used to calculate the confidence levels. Numbers are This cut is used to calculate the confidence levels. Numbers are

given for two Higgs mass hypotheses in the,“max” scenario given for two Higgs mass hypotheses in the,“max” scenario
“mp-max” scenario “mp-max” scenario
(ma, mp) [GeV] (90,90) (165,110) (ma, mp) [GeV] (90,90) (165,110)
tang 25 3 tang 25 3
Preselection Selection
Data 2096 Data 28 8
Background 2044 Background 27.4 6.4
¢(hA —> bbbb) 94% _ e(hA—bbrtr7) 41% -
¢(hZ - bbag) 89% 92% e(hA— Fz7bb) 41% -
hA signal 72 _ e(hZ— bbrtz7) 22% 33%
hz signal 0.66 18.4 e(hZ— 17 717q0) 21% 32%
hA signal 0.50 -
Selection hZ signal 0.03 0.78
Analysis branch hA hz hz s/b > 0.05
Data 25 275 121 Data 2 3
Backgroupd_ 2?'9 2059 120 Background 1.6 2.8
€(hA — bbbb) 56% 19% - e(hA—s bbrtt7) 34% -
e(hZ.» bbad) 25% 37% 63% e(hA— tT7~bb) 30% _
hA signal 4.3 15 - e(hZ— bbr+z™) 19% 30%
hZ signal 0.18 0.28 12.6 e(hZ— t+r—qd) 14% 29%
s/b > 0.05 hA signal 0.39 -
hZ signal .02 7
Data 18 42 signa 0.0 0.70
Background 21.3 42.1
€(hA — bbhbb) 56% - lection is optimised for lower Higgs boson masses by
;x‘zﬁ blqu) Zi‘V; 55% applying looser cuts on the opening angles of the jets
signal .

and tau pairs compared to the Standard Model Higgs

search [20]. The invariant mass of the tau paify .-,

and of the hadronic jets; 5, must be between 25 GeV
T and 125 GeV. The ratio between the total energy de-

4.2. Thehz — bbr 'z, r7r7qqand posited in the detectoFyis, and./s must be less than

0.9 and the polar angle of the missing momentum,

Omiss Must satisfyl cosOmisd < 0.9.

. L + — + — —_
h AThebgng]rna_t;Jrfer?aloft;? at;t;rafa?rfofftaqq airé?)m- _Four possible final states are considered:-hZ
— bbriz - final states pal us bbr*t~, hZ— tTt7qg, hA— bbr*r~ and hA—

anied by two hadronic jets. For each of the channels i : : :
EA and ﬁ/z an analysisjis optimised based either on v 7 bb. Each eventis uniquely assigned to one chan-
. e nel using mass and-tag information, and final dis-
Iqhueiritr?; flgﬁp}gltcsa\t:/(i)tﬂ ?vrv:r;fﬂt]ﬁe?xebneti;c;pggor?gm%r:g- criminants specific to each channel are constructed.
_ For the hZ— bbr*z~, hA brtz~ and hA
of low multiplicity. The main background comes from T?ffb% fin; g?atte; ’the f;)alb?jtisctrim%;nt is_c):on-
W-pair decays containing taus. The analysis is simi- '

: _ structed frommqg, m,+.- and theb-tag variables of
lar to the one used in previous searches [4]. The se- the two hadronic jets. For the hz z+r—qg final

state,n.+.- is used as the final discriminant.
7 Both of the decay modes @ bb, A — t+7) and (h— Table 3 reports the number of data, expected
t+7~, A — bb) are considered. background and expected signal events for the same

hZ signal 0.21 11.0

hA — bbr Tt~ analyses
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Fig. 1. The distribution of data, expected background and expected signal events as a function of the logarithm of the signal-to-background ratio,
log10(s/b), in the four-jet channel for the Higgs boson mass hypothesesn(@),) = (90,90) GeV and (b) f1a, mj;) = (165 110 GeV.
Integrated distributions of data and expected background events as a function of the expected signal are shown in (c) and (d).

Higgs boson masses chosen in the previous section.formed on the data collected afs = 189-209 GeV.
For these hypotheses the distribution of the final This analysis aims to select

discriminant in terms of the signal-to-background ratio _ e

is shown in Fig. 2. Good agreement between the data "2~ AAdd — daddq’q

and the expected background is found. final states and is derived from the analysis used in
the four-jet channel. At the first stage, the same pre-
selection as in the four-jet channel is applied with an
additional cut on the event thrugt,< 0.9. In the next
step, a signal likelihood.aaqq is built to distinguish

of low tang and lowma where the h— AA decay the hZ— AAQQ signal from the q(y) final states and
becomes dominant and thé& — cC decay replaces hadronic decays of¥-pairs andZ-pairs. This like-

A — bb, a dedicated analysis is devised and per- lihood is constructed from the variableNix, YViriples

4.3. ThenZ— AAqqQ channel

To improve the search sensitivity in the region
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Fig. 2. The distribution of data, expected background and expected signal events as a function of the logarithm of the signal-to-background

ratio, logg(s/b), in the channels containing tau leptons for the

Higgs boson mass hypotheses, .ap,() = (90,900 GeV and (b)

(mpa,mp) = (165 110 GeV. Integrated distributions of data and expected background events as a function of the expected signal are shown in

(c) and (d).

log Y34, the event sphericity, the absolute value of the

cosine of the polar production angle, assuming the pro-

duction of a pair of gauge bosons [20] and l&g,
whereYsg is the jet resolution parameter for which the
event topology changes from five to six jets. Among
these variabled/yk and logYse have the most discrim-
inating power between the h2 AAqQ signal and
four-fermion and two-fermion backgrounds. The like-
lihood Laaqq is used as the final discriminant. No ev-
idence for the hZ> AAQQ signal is found in data. As
an example, Fig. 3 shows the distributions of }ag

and Laagg for data, the expected background and the
signal corresponding to the Higgs boson mass hypoth-
esis (na, my) = (30, 70) GeV.

5. Results

The analyses presented in this Letter are combined
with the hZ— bbvy and hZ— bbete= (¢ =e )
analyses used in the Standard Model Higgs searches
[20]. The results of previous searches [4,5] at lower
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Fig. 3. Distributions of (a) lodse and b) Laaqq in the hZ— AAqQ — q3qd§q’g” channel. The points are data collected at

/s =203-209 GeV, the dashed lines are the expected background and the hatched histograms are the signal corresponding to the Higgs
boson mass hypothesis g, my) = (30, 70) GeV. The signal expectation is calculated within the “no mixing” scenario & ta®.75 and is

multiplied by a factor of 5.

/s are also included. The final discriminant distribu- “mj;-max” scenario, lower limits on the masses of
tions obtained in each search channel at each centrethes andA bosons are set at 95% confidence level as:
of-mass energy are used to evaluate the presence of a

signal in the data. No evidence for a signal is found ma >86.5GeV,  m; > 86.0 GeV,

and the search results are interpreted in terms of ango, every tang value considered. The expected values
exclusion of MSSM parameter regions. The statisti- . the absence of a signal anes > 886 GeV and

cal procedure adopted for the interpretation of the data my, > 88.4 GeV. For 055 < tang < 2.2 the A boson

and the definition of the confidence IeVelLs are g oy ciyded up to a mass of 1 TeV thus allowing to rule
described in Ref. [22]. The analysis performance is out this tan range.

quantified \_/vith_ the ex_pected median confide_nce level, |, the “no mixing” scenario, the combined results
C Lmeg, Which is obtained fronC Ls by replacing the  ogtapjish lower mass bounds at 95% confidence level
observed value of the test-statisti€ In Q by its back- of
ground median value.

Systematic and statistical uncertainties on the sig- ;. > 86.3 GeV, my, > 85.5 GeV.
nal and on the background are incorporated in the con- o
fidence level calculations as described in Ref. [23]. The expected limits are:s > 88.6 GeV andm), >
The main sources of systematic uncertainties are the 88.5 GeV. Here the tafi range between 0.4 and 5.4
detector resolution, the selection procedure, theoreti- IS €xcluded at 95% confidence level, also fox up
cal uncertainties and Monte Carlo statistics. The over- ©0 1 TeV. A downward fluctuation of about1com-
all systematic uncertainty is estimated to range from Pared to the background expectation is observed in the
3% to 6% on the expected signal, and from 7% to 15% data at fia, mp) ~ (90, 90) GeV. There is a deficit of

on the background, depending on the search channel. candidates in the hA> bbbb channel at/s = 203-
209 GeV resulting in an observation ofaLs value

5.1. Limits in the ‘n,-max and “no mixing” smaller than 5% although no exclusion of this region at
scenarios 95% confidence level is expected. This effect explains
the irregularity in the exclusion plots at high taiand
Fig. 4 shows the area of the (t&n m;) and my, between 86 and 91 GeV. An excess in the-hZ
(tang, ma) planes excluded at 95% confidence level bb¢*¢~ (¢ = e, ) channel atn, ~ 90 GeV and in the
for the “mj,-max” and “no mixing” scenarios. In the  hZ — bbgd channel in then;, range between 90 GeV
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Fig. 4. Exclusion contours in the (t@n mj) and (tan8, ma) planes at 95% confidence level for the;-max” and “no mixing” scenarios. The
hatched area represents the exclusion and the crossed area is not allowed by theory. The horizontally hatched area conigspa@RISE/
and was previously excluded by LEP [25]. The dashed line indicates the expected exclusion in the absence of a signal.

and 95 GeV, from the/s = 192-202 GeV data, result
in a sizable reduction of the excluded range ofgan
for the mass range 90 Ge¥ m;, < 100 GeV in both

scenarios. The area at én< 0.8 andma <“40 GeV _ (tang, mp) plane where the hA process is inaccessi-
which previously was not excluded in the “no mixing”  pje and the hZ process is suppressed by a small value
scenario [4] is now excluded using the results of the ¢ sir?(8 — ). However, the heavy CP even Higgs
hZ — AAqq analysis? boson H is expected to be produced there via the
Higgs-strahlung process. Hence, the loss of the sen-
8 The hz— AAqq analysis is used instead of the four-jet one Sitivity _for the 72 boson Can,be compensated by rein-
whenever it provides better sensitivity, i.e., gives smaller values of t€rpreting therZ analyses in the context of the HZ
CLmed search. This is illustrated in Fig. 5(a) which presents

5.2. Limits in the “largex” scenario

In the “largeu” scenario there are regions of the
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Fig. 5. Confidence levels (a) @ C Lmeg and (b) (1- CLs) as a function ofna at tang = 15 obtained for thé boson (solid line), and th&
boson (dashed line) searches in the “laggescenario. Exclusion contours in the (c) ({#&nmny) and (d) (tarB, ma) planes for the “largg:”
scenario. The crossed area is theoretically inaccessible, the open area is excluded at 95% confidence level and the shaded area is experimentall

allowed. The dashed line represents the expected boundary of the

the (1— C Lmed) confidence level calculated as a func-
tion of ma at tang = 15 in the context of the searches
for the » and H bosons. Searches for the h boson
alone lack sensitivity in the:p range 89 Ge\K ma <
108 GeV. The inclusion of the HZ search results ex-
tends the region of sensitivity leaving only the range
89 GeV< ma <97 GeV unexcluded. However, since
all the analyses, except for the hZ 7t ~qg channel,
are optimised for the Higgs boson decays intiothey

do not provide sufficient sensitivity to the parameter
regions where the effective couplingsibiand hib are

allowed region in the absence of a signal.

suppressed [24]. The observed exclusion is presented
in Fig. 5(b).

Exclusion plots in the (taf, mj) and (tarB, ma)
planes for the “large:” scenario are presented in
Figs. 5(c) and 5(d), respectively. Limits on Higgs
boson masses are derived as:

my, > 84.5 GeV, mpa > 86.5 GeV.

The expected values are 87.2 GeV and 89.2 GeV, re-
spectively. Furthermore, the rangeé7 (< tang < 6.7
is excluded, for values ofip up to 400 GeV. The al-
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lowed area between tgh= 15 and tar = 50 cor-
responds to reduced Hbor hib couplings. The un-
excluded region atzp ~ 88 GeV and tap ~ 15 is
caused by a slight upward fluctuation in the data, com-
ing mainly from hA— bbbb candidates selected in the
data at,/s > 203 GeV. The allowed vertical narrow
band atna = 107-110 GeV and tagf = 10 represents
the region where the hA production is kinematically
inaccessible and c&g8 — a) ~ sif(8 — a) ~ 0.5 so
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M. Chemarin, et al., Nucl. Instrum. Methods A 349 (1994) 345;
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A. Adam, et al., Nucl. Instrum. Methods A 383 (1996) 342.
[8] M. Carena, et al., CERN-TH/99-374.
[9] S. Heinemeyer, W. Hollik, G. Weiglein, Eur. Phys. J. C 9
(1999) 343;
S. Heinemeyer, W. Hollik, G. Weiglein, Phys. Rev. D 58 (1998)
091701;
S. Heinemeyer, W. Hollik, G. Weiglein, Phys. Lett. B 440
(1998) 296.

that both the hZ and HZ production cross sections are [10] M. carena, M. Quiros, C.E.M. Wagner, Nucl. Phys. B 461

reduced by a factor of 2 with respecta@'. Although

the L3 combined search has a sensitivity for exclusion
of this critical region, as can be seen from Fig. 5(a),
the expected median confidence level is only slightly
lower than 5% and an insignificant upward fluctuation

observed in the data pushes the observed confidence

level,C Ls, above 5%, thus not allowing to exclude this
region at 95% confidence level. Finally, the allowed
area at tag between 6.7 and 10 and;, between 90

and 100 GeV arises due to the excesses already dis-

cussed.

In conclusion, no evidence for neutral Higgs bosons
of the MSSM is found and large regions of its
parameter space are excluded.
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