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Abstract.

We present an analysis of multiple production of the CP-g#8rH®) and CP-oddA%) Higgs
bosons as well as of the trilinear self-couplings in the ernbf the Minimal Supersymmetric
Standard Model (MSSM) at the Future International Lineae~ Collider (ILC). The analysis is
based in the reactioms e~ — bbhhj with hj = h,H, A. We evaluate the total cross sectiorbbfih;
and calculate the total number of events considering theptetmset of Feynman diagrams at tree-
level. The numerical computation is done for the energy Wiiscexpected to be available at the
ILC i/vith a center-of-mass energy varies in the range $0@s < 1600GeV and a luminosity 1000
fb~.

Keywords: Gauge and Higgs boson production in e+e- interactions) Todas sections.
PACS: 13.66.Fg, 13.85.Lg.

INTRODUCTION

The Higgs boson plays an important role in the Standard M&M) ; it is responsible
for generating the masses of all the elementary particlgstdhs, quarks, and gauge
bosons). However, the Higgs-boson sector is the leasttéstbe SM, in particular the
Higgs boson self-interaction. If Higgs bosons are respmas$or breaking the symmetry
from SU(2). x U(1)y toU(1)ewm, it is natural to expected that other Higgs bosons are
also involved in breaking other symmetries. One of the mtraaive extensions of the
SM is Supersymmetry (SUSY), mainly because of its capaoisotve the naturalness
and hierarchy problems while maintaining the Higgs bosdeimentary.

The search for Higgs bosons is one of the principal missidnsesent and future
high-energy colliders. The observation of this particleisnajor importance for the
present understanding of fundamental particle interastitndeed, in order to accom-
modate the well established electromagnetic and wealaiction phenomena, the exis-
tence of at least one isodoblete scalar field to generatédaramd weak gauge bosons
masses is required. The theoretical framework of this werthé Minimal Supersym-
metric extension of the Standard Model (MSSM).

In this work we present an analysis of multiple productiortraf CP-ever(h®, H?)
and CP-oddA°) Higgs bosons as well as of the trilinear self-couplings efMSSM at
the International Lineag™ e~ Collider (ILC) [1].
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TABLE 1. Total production of Higgs bosons pairs in the MSSM forf8aa 35,
% =1000fb~tandk = 1.5.

| Total Production of Higgs Boson Paifse”e~ — bbhh(HH,AA) K=15 |

VS= VS= Vs=
Ma(GeV) 500GeV | 1000GeV | 1600GeV
200 42(7) | 22(7,7) | 12(7.7)
250 42(-- | 22,7 | 12(7,7)
300 42(--) | 22(7,7) | 12(7,7)
350 2 | 22(7,7) | 12(7.7)
400 42(7) | 22(7,7) | 12(7,7)

THE TRILINEAR SELF-COUPLINGS OF MSSM NEUTRAL
HIGGSBOSONSAT THEILC

To illustrate our results of the sensitivity to théhh Hhh,HHh HHH hAA HAA
trilinear modifies Higgs bosons_self-coupling, we show thedependence of the
total cross-section foete~ — bbhh(HH,AA) in Fig. 1. We consider one repre-
sentative value of the Higgs boson mab, = 400 GeV, and tar8 = 35 with a
center-of-mass energy @fs= 5001000 1600 GeV and varying the trilinear couplings
khhh kHhh,kHHh, KHHH, KkhAA KHAA within the rangek = —1 and +2. In all
the case the cross-section is sensitive to the value of ithreér coupling, and in the
case of the process"e~ — bbhh and for large values o (the decoupling limit)
the corresponding MSSM trilinear coupling approaches tieti8inear coupling [2].
As an indicator of the order of magnitude we present in Tabthel Higgs bosons
number of events (of course we have to multiplicate for theesponding Branching
Ratios to obtain the observable number of events) for sktiggs boson masHia,
center-of-mass energy ardvalues and for a luminosity of 10001,

CONCLUSIONS

The extended Higgs spectrum in supersymmetric theoriessgige to a plethora of
trilinear couplings. Thehhh coupling is generally quite different from the standard
model. It can be measured in Higgs double production at éutnternational linear
ete™ collider (ILC). Even though the™e™ cross sections are below the hadronic cross
sections, the strongly reduced number of background eventters the search for the
Higgs-pair signal events, througdtbbb final states for instance, easier in thée™
environment than in jetty LHC final states. For sufficientlgthluminosities even the
first phase of these colliders with an energy of 3B€V will allow the experimental
analysis of self-couplings for Higgs bosons in the interratxmass range.

In summary, we have analyzed the trilinear Higgs bosonscseipling at future
ete™ colliders energies, with the reactioese™ — bbhh(HH,AA). This process is
significant after consider thedecay, and have to be statistically sufficient for an aceurat
determination ok.
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FIGURE 1. The dependence of the cross-section with the center-oé-areergy,/s for Ma = 400GeV
and tar3 = 35. The variation of the cross-section for modified trilineauplingsk Apnn, KAHhh KAnaa,
KAuaa, KAnyn @andk Appy is indicated byk = 0.5,1.5.
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