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ABSTRACT: We study the production of the lightest neutral Higgs boson via the efe” — 771'5/?0 process in the framework of the minimal super-

symmetric standard model (MSSM). The aim of the study is first to calculate the full virtual one-loop electroweak (EW) corrections to the pro-

duction of the e*e” — @ 7 4° channel, and second to study the dependence of the lowest order, 0, and the full virtual one-loop radiative-corrected

cross-section, o, on the center of mass energy, \/;, and the other model parameters. The study is done at the a typical minimal SUperGR Avity
(mSUGRA) points (SPS 1b scenario) with relatively high Higgs vacuum expectation value (VEV), tan f, and with large value of tan  (SPS 4
scenario), which are defined in the supersymmetry parameter analysis (SPA) project. Our numerical results show that the radiative corrections are

always positive in our chosen parameter spaces. The relative correction, Ao/0y, varies in the ranges of [33%, 123%] and [63%, 71%] for SPS 1b and

SPS 4 scenarios, respectively. The numerical results show that the best cross-section value and the EW relative corrections for the e*e” — @ 7 4°

channel are in favor of the SPS 1b scenario, and these corrections are so remarkable and they must be taken into account in precision measurements

at future ete” linear colliders.
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1. Introduction

Uncovering the mechanism of symmetry breaking is one
of the major tasks of the high energy colliders. The prime
candidate is a Higgs mechanism, leading to the prediction
of a physical scalar particle, the Higgs boson. The discov-
ery or exclusion of the standard model (SM) Higgs boson
is one of the primary scientific goals of the Large Hadron
Collider (LHC) at European Organization for Nuclear
Research (CERN). Indirect upper bound limit on the SM
Higgs-boson mass of 7, < 158 GeV at 95% confidence
level (CL) has been set using global fits to precision elec-
troweak (EW) results.

Over the past 20 years, direct searches for the Higgs boson
have been carried out at the Large Electron-Positron collider
(LEP) collider, leading to a lower bound of 72, > 114.4 GeV at
95% CL! and at the Tevatron proton antiproton collider,
excluding the mass range 162-166 GeV at 95% CL.2 The
success of the SM of Elementary Particle Physics has recently
been confirmed by the observation of a state compatible with
a (SM-like) Higgs boson at the LHC.?

In 2012, the proton—proton center of mass energy was
increased to 8 TeV, and by the end of June, an additional inte-
grated luminosity of more than 5 fb™ was recorded by each
of these experiments, thereby enhancing significantly the
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sensitivity of the search for the Higgs boson. However, the
complete profile of the Higgs boson can only be studied in
the clean environment of e*e™ collisions, such as at the future
International Linear Collider (ILC).*

One of the most studied extensions of the SM is the
minimal supersymmetric standard model (IMSSM), which is
expected to resolve theoretical difficulties existing in the SM.>
"The Higgs sector of the MSSM can be extended to contain two
Charge Parity (CP)-even Higgs scalar bosons 4° and H°, one
CP-odd Higgs boson A°, and a charged Higgs pair A*. The
lightest neutral 4° Higgs boson plays an important role in the
extensions of the SM, the discovery of which in experiment will
unequivocally imply the existence of physics beyond the SM.

The minimal SUperGRAvity (mSUGRA) model has
become the most frequently used benchmark scenario for
SUperSYmmetry (SUSY). The mSUGRA model has been
widely used to analyze the expected SUSY particle spectrum
and to compare the predictions to available and/or expected
data from collider experiments.

There is a class of processes that is interesting for the
studies of Higgs physics at linear collider called Higgs-boson
production in association with a pair of final particles that

can be pair-produced in e*e” collisions such as sneutrinos.®™

The LEP Collaboration results on the invisible width of the
Z-boson show that the limit on the sneutrino mass is given as
m_>44.7 GeV.

For the direct searches, the sneutrino mass limit is
m_>94 GeV, with the assumption of mass degeneracy and
the presence of only the left-handed sneutrinos, @, The
couplings of sparticles to Higgs bosons are of special impor-
tance since they probe the electroweak symmetry breaking
(EWSB) sector and might decide which Higgs scenario is at
work. The couplings of the 4° boson to sfermion pairs, g;,fi];’
can be carried out by studying the e*e™ — 77172/70 channel.

In this paper, we investigate the prospects of measuring
the lightest neutral CP-even Higgs boson, 4°, coupling to a
pair of tau-sneutrino, 77151, which can be best performed in
the clean environment of future high energy e*e colliders.
Up to the small contribution of the diagrams where the A°
boson is emitted from the Z-boson line, the cross-sections
are directly proportional to the square of the 7717:1150 cou-
plings, which would then be, in principle, measurable in this
process.!!

The production of the lightest neutral Higgs bosons
in association with pairs of muon-sneutrino in the MSSM
model at the electron—positron collider has been studied in
Refs. 12 and 13 over the kinematically allowed range for
each of the Born level and the full virtual one-loop EW
corrections. We continue to study another operation that
is ete” — 77151130 with the same strategy for the work. The
shift of the parameters in the Snowmass point from SPS 1a
to SPS 6! leads to a configuration in which the sneutrinos
are heavier than the light chargino and next to the light-
est neutralino. Therefore, using the same calculation strategy

as in Ref. 15, we have adopted the reference points SPS 1b
and SPS 4 that are defined in the supersymmetry parameter
analysis (SPA) project for carrying out detailed analyses of
our process at the future ILC.

'The outline of this paperis as follows. In Section 2, the ana-
lytical calculations of the Born cross-section and the full one-
loop EW corrections, including Quantum-Electro Dynamics
theory (QED) contributions to the e*e™ — 7717:)7/,70 process, are
given. The calculation results and the scan over the MSSM
parameter space are presented in Section 3. The conclusion is
discussed in Section 4.

2. Calculations

2.1. Conventions and notations in analytical calcula-
tions. In the ¢tfe- — 771771160 channel, there are totally 21 tree-
level Feynman diagrams that are shown in Figure 1.

The notations are defined as

e (p,0)+e (p,,0,) >3 (p)+7 (p)+56(p) (1)

where the four-momentum of the incoming positron and elec-
tron are p, and p,, respectively. The four-momentum of outgoing
tau-sneutrino, anti-tau-sneutrino, and 4° boson are denoted as
23 Py and pg, respectively. All these momenta obey the on-shell
(OS) equations p} = p> =m?, p? = pi = m;, and p? = mjo.

The helicities of the positron and electron are o, which
take the values 0, = £1/2, but we often use only the sign to
indicate the helicity. This implies that the lowest-order and
one-loop amplitudes vanish unless 0, = —0,. The electron
mass is neglected whenever possible.

'The total tree-level cross-section with unpolarized inco-
ming particles is given by

o (e — 5.5 4) =2 1Y M| ao, ")

4‘;1‘\/; spin

'The summation is taken over the spins of initial and final
particles. The factor 1/4 is because of averaging over the polar-
ization states of the electron and positron, and the bar over
summation indicates averaging over initial spins. 4®, is the
three-particle phase-space element defined as

5 5 d3Pj
do, = O] (Pl + 2, —Zpijnm (3)

i=3 =3

2.2. One-loop EW corrections to the e*e” — 4 _7_h°
process. In our EWW correction calculation, we adopt the
t' Hooft-Feynman gage and the same definitions of one-loop
integral functions as in Ref. 16. We use the dimensional
reduction (DR) regularization scheme, which is supersym-
metric invariant at the one-loop level, to regularize ultraviolet
(UV) divergences, and we also adopt the OS conditions to
renormalize the relevant fields.!” For the sfermion sector, the
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Figure 1. The lowest-order Feynman diagrams for the e*e™ — \7,\7,h° process.

renormalization of constants for the mass matrices in the L, R
basis for each sfermion species, M, and for the mass eigen-
states j“(s =1,2in general, s = L for f =) is carried out by
means of the transformation

M7 — M/ +6M7

7 (8, +4[s27]) 7 “)

where M/ contains the counter terms for the parameters in
the mass matrix M/. The sneutrino mass matrix fields actually
consist of only one single element. The general complex 2 X 2
matrices 827/ represent the field-renormalization constants.
In the f'= v case, with a single field-renormalization constant,
077 =672 .1

The (UV) divergences (£ — oo) appearing from the one-
loop diagrams are canceled by the contributions from the
counter-term diagrams. The one-loop level virtual EW correc-
tions to the cross-section are expressed as

4
oow = 20" d®.Y Re(MiM

vir _2‘;1‘\/;

o)

vir

®)

spin

where 2. is the center of mass system (c.m.s.) three-momentum
of the incoming positron. M”" is the renormalized total
amplitude of all the one-loop EW-level Feynman diagrams,
including self-energy, vertex, box, and counter-term diagrams.

Before discussing the QED corrections, it is worth men-
tioning that the full virtual radiative EW#-corrected total cross-
section involves both the Born contribution and the remaining
set of one-loop corrections, which can be written as the sum of
self-energies, vertex corrections, and box contributions.

Although the taking into account of the box virtual
correction part leads to the improvement of the Born cross-
section value, the Monte Carlo sampling of the box virtual
correction part is very slow and takes a very long time to
obtain the requested accuracy. Therefore, the constraint 7o
SUSY particles is considered.

2.3. QED corrections. In calculating the correction
from the real photon emission process,

e (p,0)+e(p,,0,) —>@1(p3)+51(p4)+/y"(p5)+y(ky,?»)
(6)

where £ and ydenote the photon momentum and helicity; use
is made of the MadGraphS5 program to generate the tree-level
diagrams and amplitudes. The integration in four-body phase-
space is carried out. One adopt the general phase-space slicing
method to separate the soft-photon emission singularity from
the real photon emission processes?® and divide process into
the cross-section of the real photon emission process into

EW

EW _
+ O-}Jam'

— GEW

o e

real

_ EW EW
- G0 (Snyi + Sbard)
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The soft part has radiated photon energy £’ > AE , and
the hard part with radiated photon energy, £) > AE , where

[—p .
2 = ‘k ‘ +m? and m,is the photon mass.
i3 y y

Both 6% and & depend on the arbitrary soft cutoff
AE/E,, where E, = \/;/2 is the electron beam energy in the

c.m.s., but the total cross-section of the real photon emission
process 02 is cutoff independent.

During the calculation of the EW corrections to the
real photon emission process, the infrared (IR) divergences
(E — 0) originating from the exchange of virtual massless
photon correction are canceled out by the real photon brems-
strahlung correction in the soft-photon limit.'”?! Therefore,
the sum of the virtual and soft cross-sections is independent
of the (IR) regulator - This is only valid if AE is small com-
pared to all relevant energy scales.

The hard contribution is computed using the Monte
Carlo technique, but it is not taken into account in this study.
As explained above, QED correction can be isolated and stud-
ied separately.

3. Numerical Results and Discussion

As a calculation frame, the OS renormalization scheme has
been chosen where all particle masses are defined as pole
masses; ie, the particle masses are identified with the physical
propagator poles and the OS physical fields are normalized to
unity, as, eg, described in Ref. 16.

In the amplitude calculation of the e*te” — 77157/.’70
channel involving one-loop contributions, we create all the
tree-level, one-loop Feynman diagrams and their relevant
amplitudes in the t Hooft-Feynman gage by using FeynArts-
3.6.22 This package uses algorithms that can deal with super-
symmetric theories,* and the Feynman amplitudes are subse-
quently reduced by FormCalc-7.12* and then converted to a
Fortran program. The LoopTools-2.72* is a package for evalu-
ation of scalar and tensor one-loop integrals based on the ff
package by G.J. van Oldenborgh.

All counter terms required for propagators and ver-
tices appearing in the amplitudes have become part of the
FeynArts-3.622 package for the MSSM. The phase-space
integration for the e*e” — 77151/.70 process is implemented by
adopting 2 to 3.F subroutine in FormCalc-7.1 package.

3.1. Input parameters.

3.1.1. SM parameters. We use the set of SM parameters,?
which coincides with the one used in Ref. 26.

3.1.2. MSSM parameters. 'The following are the free
parameters that are used here:

e Higgs sector is parameterized by the mass 7 , of the CP-
odd neutral Higgs boson, 4°, and the ratio of the Higgs
vacuum expectation value (VEV), tan f. For the other
neutral Higgs masses, which receive significant radia-

tive corrections, the two-loop approximation formulas are
used.?’

e  Sfermions are characterized by a common soft-breaking
sfermion mass M ., = M L= M « and soft trilinear cou-
plings, A,, which determine the mixing in the sfermion
families. The third family trilinear couplings are the most
relevant ones, ie, 4 =A,=A4,= 4.

e  Charginos and neutralinos are fixed by choosing the
higgsino mass term, i, and a value for the gaugino mass
terms at the EW scale.

'This work is performed in the constrained MSSM or
mSUGRA model* where the mSUGRA soft-breaking param-
eters obey a set of universal boundary conditions at the Grand
Unification Theory (GUT) scale, M, = 2 x 10 GeV, so
that the EW symmetry is broken radiatively. The mSUGRA
scenario has only four continuous free parameters and an
unknown sign in addition to the parameters of the SM:

tan ﬁ; Mz) MSUsya 1407 Slgn(#)

where tan fB1is the ratio of the Higgs VEV, M, is the common

soft-SUSY breaking gaugino mass, M;qy

mass, 4 is the scalar trilinear couplings, and u is the Higgsino

is a uniform scalar

mass parameter, the absolute value of which is determined by
the requirement of a proper EWSB. From these input values,
one can evolve the Renormalization Group Equation (RGEs)
down to the weak scale at which point the observable spec-
trum can be evaluated.

As a numerical demonstration, we generally adopt the
following two benchmark scenarios SPS 1b and SPS 4, which
are defined in the SPA project as follows?®:

SPS 1: typical mSUGRA scenario—This scenario con-
sists of a typical mSUGRA point with an intermediate
value of tan ff and a model line attached to it (SPS 1a),
and a typical mSUGRA point with relatively high tan
(SPS 1b). The two points lie in the bulk of the cosmologi-
cal region.

SPS 4: mSUGRA scenario with large tan f—The large
value of tan [ in this scenario has an important impact

on the phenomenology in the Higgs sector.

Table 1. SM parameters.

m,=0.51099 MeV m,= 105.65 MeV m_ = 1777 MeV
m,=53.8 MeV m,=1.50 GeV m,=174.3 GeV
m,=53.8 MeV mg =150 MeV m, =4.25 GeV

EW COUPLING PARAMETERS

0,y (M) = 1/127.934
cosf,=m,/m,, sin>6, =1—-cos? 6,
m,,=80.4 GeV, m,=91.1876 GeV
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Table 2. The benchmark points of SPS 1b and SPS4 scenarios as
defined in the SPA project.

tan g Mg,y M, A, SIGN(x)
SPS 1b 30 200 400 0 +
SPS 4 50 400 300 0 +

The SPS 1b and SPS 4 points are given in Table 2. The
relevant parameters of SPS 1b and SPS 4 points are listed in
Table 3. These Snowmass Points and Slopes (SPS)? satisfy
all the available high- and low-energy precision data, as well
as the bounds for the masses of the SUSY particles and the
bounds from cosmology.

3.2. Results. We have classified the numerical calcu-
lations into three groups according to benchmark points as
follows. In Group I, we have adopted the typical mSUGRA
benchmark points as depicted in Table 2. Group II studied
the impact of the M4, parameter on the 17;(:11/?0 produc-
tion while maintaining the rest of the benchmark points in
Table 2 as they are without change. The effect of the tan 8
parameter of the e*e” — 771512;0 channel will be thoughtful via
Group III. The work strategy to deal with the figures can be
listed in Table 4.

3.2.1. Group I In the numerical calculations of this group,
we are dealing with exactly the benchmark points of SPS 1b
and SPS4 scenarios as defined in the SPA project (Table 2).

Figure 2 illustrates the Born cross-section dependence
on the c.m.s. energy, \/;, of the polarized and the unpolar-
ized beams of the e*e™ — 17151/.)0 channel. For the two chosen
scenarios SPS 1b (Fig. 2A) and SPS 4 (Fig. 2B), the polar-
ized beam has the maximal value cross-section. However, the
unpolarized beam is adopted in this work.

Figure 3 represents the Born and the full virtual radia-
tive EW-corrected total cross-sections as well as the QED
contributions at the SPS 1b and SPS 4 points, respec-
tively. The tau-sneutrino and the lightest neutral Higgs-
boson masses at the SPS 1b and SPS 4 points are fixed in
the mSUGRA model by using FormCalc program with
the input parameters as given in Table 3. For the SPS 1b
and SPS 4 scenarios, it is clear that the corrected cross-
sections are always more than the corresponding tree-
level cross-sections; ie, the radiative corrections are always
positive in our chosen parameter spaces. This is consistent
with our numerical results in the corresponding reaction,
ete” — 77,17:’,/’0’ as in Ref. 12.

Figure 4 exhibits the relationship between the relative
one-loop correction, Ac/0,, of the e*e —)7717:}1/90 process

Table 3. Mass spectrum of supersymmetric particles and Higgs bosons of SPS 1b (left) and SPS 4 (right).

SCENARIOS

SPS 1b SPS 4

PARTICLE MASS/[GeV] PARTICLE MASS/[GeV] PARTICLE MASS/[GeV] PARTICLE MASS/[GeV]
ho 114.7 X0 162.2 h° 112.5 X0 120.5
H° 524.7 X? 306.2 HO 329.0 X9 2256
A° 524.6 X? 517.5 A° 329.0 X0 398.1
H* 531.1 X0 530.6 H* 339.9 X0 413.6
g 936.4 v, 329.1 g 732.9 v, 4418
X 306.2 v, 329.0 X 2254 v, 4416
X 530.9 v, 318.2 X 414.2 v, 386.6
6, 338.7 é, 253.8 é, 449.2 é, 417.3
i, 338.8 iy 253.7 i, 4491 iy 416.9
%, 197.2 % 345.4 7, 259.4 A 4141
a, 874.5 a, 845.4 a, 761.9 a, 7447
d, 878.0 d, 843.3 d, 765.9 d,, 744.0
é 874.5 ¢y 845.4 é, 761.9 éq 7447
5 878.0 8, 843.3 5, 765.9 5, 744.0
{ 659.1 t 836.0 { 543.9 t 693.0
b, 771.4 b, 822.1 b, 611.5 b, 680.3
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Table 4. The strategy of the work.

SPS 1b SPS 4

Figure 2 —a Figure2-b
Figure 3—a Figure 3—-b
Group | Table 2, exactly. Group | Table 2, exactly.
Figure 4 —a Figure4 - b
Figure 5 —a Figure 5-b
Figure 6 —a Figure 6 — b
Figure 7 —a Mg,y is of the range [200 GeV Figure 7 -b Mg,y is of the range [400 GeV
Group I Figure 8 —a - 650 GeV], Table 2 gives the values Group I Figure 8 — b - 650 GeV], Table 2 gives the
. of the other parameters. . values of the other parameters.
Figure 9 —a Figure 9—b
Figure 10 —a Figure 10-b
Figure 11 —a Figure 11 —b
Figure 12 —a Figure 12 -b
. _ tan fis of the range [5 — 30], ) _ tan fis of the range [5 — 50],
Group Il Figure 13 -a for the other parameters, Table 2. Group Il Figure 13 b for the other parameters, Table 2.
Figure 14 —a Figure 14 —b
Figure 15 —a Figure 15-b

and the colliding energy, Js. As+s goes up, Ao/0, increases
rapidly in the vicinity of threshold energy, 77151/?0, and then
smoothly increases from 33% to 123% between the c.m.s
energies 0.5 and 2.5 TeV (Fig. 4A). The corresponding rela-
tive one-loop correction is depicted in Figure 4B for the
SPS 4 parameter space. The correction varies from 63% at
the threshold energy 1 TeV to 71% at the 2.5 TeV. The rela-
tive correction, Ac/c,, of the SPS 1b and SPS 4 scenarios
are of order of 90% and 8%, respectively, while Ao/o of
the SPS 1b and SPS 4 parameter spaces of the correspond-
ing reaction, e*e” — 17#5#/?0, are of order of 83% and 13%,
respectively.!?

Figure 5 shows the percentage of the relative one-loop
correction, A6/0,, as a function of i parameter in each of SPS
1b and SPS 4 scenarios, for two different values of the col-
liding energy, V5 =12 TeV and Vs =1.7 TeV, respectively.

For the two chosen scenarios, the effect of ¢ parameter on
the total cross-section as a function of the c.m.s energy at
the values ¢ = 150, 200, and 250 GeV is rather minute at
the Born approximation level and at the full virtual EW-
corrected total cross-section. Similar results are obtained in
Ref. 12 where the y parameter in each of SPS 1b and SPS
4 scenarios in the same range, from 150 to 250 GeV, has a
small effect on Ao/o,,.

3.2.2. Group II. In this group, one baptizes to change the
Mg,sy parameter in Table 2 to study its effect on the 77;51/70
production while maintaining the rest of the parameters as
they are in Table 2. Figure 6 shows the percentage of the rela-
tive one-loop correction, Ac/0,, of the e*e” — @Tibo process
as a function of the c.m.s energy,

Figures 7 and 8 represent the dependence of the tree-level
cross-section, 0, on the tau-sneutrino, mg and the lightest

A
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Figure 2. The Born cross-section for the ete~ — \7{\7{h° process as a function of the colliding energy, Js , forthe polarized and unpolarized beams.
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Figure 3. The Born cross-section, g, the full virtual EW-corrected total cross-section, o, and QED contributions as function of the colliding energy, Js,

for the unpolarized beam at 1 =250 GeV.
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neutral Higgs particle mass, 7, respectively. These plots are
calculated from the change of the Mg, parameter of the
ete” > 675/0 channel at the c.m.s energies 1, 1.5, and 2 TeV.
‘These graphs show that ¢, decreases with the increment of
the tau-sneutrino mass, 72, and the lightest neutral Higgs
particle mass, M0 respecti\;ely.

Figures 9 and 10 illustrate the influence of Mg, param-
eteron 7 and m, respectively. These graphs clearly show that
Mg,y has a considerable impact on the tau-sneutrino and the
lightest neutral Higgs particle masses of each of SPS 1b (Figs. 9A
and 10A) and SPS 4 (Figs. 9B and 10B) scenarios, respectively.

3.2.3. Group III. Finally, we examine the impact of tan 3
parameter on the 177777/.70 production. The rest of the bench-
mark points of the mSUGRA model will remain as they are
in Table 2.

Figure 11 exhibits the relationship between the per-
centage of the relative one-loop correction, Ao/c,, and the

colliding energy, s, with 1 =250 GeV, for different values
of tan B parameter.

Figures 12 and 13 show the impact of the tau-sneutrino
mass, 7_, and the lightest neutral Higgs particle mass, m,,
which are calculated from the change in tan 3 parameter of
the e*e” — 9 3 A° process at the c.m.s energies 1, 1.5, and
2 TeV, respectively, of the tree-level cross-section o. There
is no significant effect in the value of o, when m,, or m, is
increased.

Figures 14 and 15 clarify the influence of tan § param-
eter on the tau-sneutrino and the lightest neutral Higgs particle
masses (m@ and ) at the tree level only. The minimal effect
of tan Bon the tau-sneutrino mass, m_, is of order of 1 GeV. Its
effect on the lightest neutral Higgs mass is considerable when
its value is less than 8, but minimal when the value is above 8
for each of SPS 1b, (Fig. 15A) and SPS 4 (Fig. 15B) scenarios,
respectively; this result is consistent with what we got in Ref.1*
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Table 5. Summary (Fig. 3): the maximum values of ¢, 0, and o,
cross-sections of the SPS 1b and SPS 4 scenarios.

Table 6. Summary (Fig. 4): the relationship between Ac/o, and Js
with =250 GeV.

(0)max/PB  /sITeV (0., /Pb  V/sITeV  (0q,)/Pb SPS 1B SPS 4
SPS 1b 5.77 x 107 1 141x 106 1.1 1.83x 108 1.2 0.5 TeV - 2.5 TeV JLEY 7 2 1R
SPS4 7.64x10¢ 1.6 1.26 107 1.6 1.83x 108 1.2 Adla, 33% — 123% 63% — 71%
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10 l PARTICLE PHYSICS

INSIGHTS 2015:7


http://www.la-press.com
http://www.la-press.com/particle-physics-insights-journal-j105

Electroweak radiative corrections

15 20 25 30

tan g

10

Figure 14. m, as a function of tan 3 parameter.

[GeV]

g

N

395.2
395.15
395.1
395.05
395
394.95 \
3949| |
394.85
394.8
394.75

15 20 25 30 35 40 45 50
tan g

5 10

4. Conclusions
We have calculated with the help of FeynArts-3.6 and

FormCalc-7.1 computer packages the Born cross-section and the
tull EWradiative correction as well as the soft-photon bremsstrah-
lung contribution for unpolarized beam to the e*e™ — 515150
channel within the framework of the MSSM at linear collider
(ILC). The hard-bremsstrahlung effects were not considered.
One generally adopts the MISSM parameters at the two reference
points SPS 1b and SPS 4 defined in the SPA project.

Our numerical results show clearly that the radiative cor-
rections for the ete” — 77151170 channel for the two reference
points SPS 1b and SPS 4 are always positive in our chosen
parameter spaces. The relative correction varies in the range
of [33%, 123%] as Vs goes from 0.5 to 2.5 TeV and of [63%,
71%] as Js goes from 1 to 2.5 TeV for SPS 1b and SPS 4
benchmark points, respectively.

There is no significant impact of ¢ parameter on the total
cross-section value at the Born approximation level or at the
full virtual EW-corrected total cross-section for the two sce-

narios, SPS 1b and SPS 4.

The influence of the soft-breaking squark mass, Mgy,
parameter on the tau-sneutrino and the lightest neutral
Higgs particle masses at the tree level, o, are considerable.
A minimal effect ~1 GeV of the VEV, tan f3, parameter on
the tau-sneutrino mass, _, at the tree level, and on the light-
est neutral Higgs particle mass, m,,, is considerable when tan
Bvalue is less than 8 for the two chosen parameter spaces.

The comparison between the two chosen parameter
spaces shows that the cross-section values and the EW relative
corrections for the ete™ — fﬁrfz:/r/yo channel are in favor of the
SPS 1b scenario, and these corrections are so remarkable and
they that cannot be neglected if precise experimental analysis

is sought.
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Table 7. Summary (Fig. 5): the relationship between Ao/c, and the
Higgsino mass parameter .

(Aolay)

— (Aolaoy) (A010y),,ax

1.7 TeV

[UEDS min = (Ao./o'ﬂ)min

1.2 TeV

SPS 1b 105% — 102% 118% — 114%
SPS 4 66% — 63% 67.6% — 65.4%
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