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ABSTRACT

A wide class of Higgs sectors is investigated in supersymmetric standard models. When the lightest
Higgs buson (k) looks the standard model one, the mass (m;) and the triple Higgs boson coupling (the
hhk coupling) are evaluated at the one-loop level in each model. While m,, i1s at most 120-130 CeV in
the minimal supersymmetric standard model (MSSM), that in models with an additional neutral singlet
or triplet fields can be much larger. The hhn coupling can also be sensitive to the models: while in the
MSSM the deviation from the standard model prediction is not significant, that can be 30-C0% in some
models such as the MSSM with the additional singlet or with extra doublets and charged singlets. These
models are motivated by specific physics problems like the u-problem, the neutrino mass, the scalar
dark matter and so on. Therefore, when h s found at the CERN Large Hadron Collicer, we can classify
supersymmetric models by measuring m, and the khh coupling accurately at future collider experiments.
@ 2011 Elsevier BV. All rights reserved.
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1. Introduction

Physics ol eleclioweak symumelty breaking [(EWSB) is the last (3] A Djouadi, W. Kilian, M. Muslleitner, EM. Zerwas, Lur, Phys. | C 10 (1999 45;
unknown part in the standard model (SM). Experimental identi-  S€ U, Baus, ‘L. Flehn, D.L. Kainwater, Phys. Rev. D GY ‘2002) U53004;
fication of the Higgs sector has been one of the/most important be U. Baur, 'L Flehn, D.L Kainwater, Phys. Rev. Lett. 88 (2002) 151201,

[4] A, Djouads, W. Kilian, M. Mualleit=ez, ED. Zenwvas, Eur, Phys, | C 10 (19939) 2/,

. ot - s _’.4.‘ X . - Z K o 2 - ]0
issues in lugh energy phiysics. Yel no Higgs bosgn has been lound M. Batraglia, F. 3n0¢, VoM. Yan, arXivshen-phin: 11275¢

al the CERN LEP and the Fermilab Tevatron/the data are used d Y. Yzsui o7 al, aXivthep-ah)02 11047

to constrain the Higgs hoson parameters [1,2]. The Higgs hoson @ |5 G.V. Jikia, Nurl. Phys. B 412 {1004) 57 i )

searcll has also started at the CERN Large Hadion Collider (LHC). S - 8 :::.:: e Sm’]""" i ",: e “\";’;"'Tf.’:’;"" s
- - . . ~ | Y. el 11 b I .

When a scalar boson is found in near future, its property w!ll be Pl " IR Fllis, G. Ridolf, F. Zwimer, pﬁw 1o ,?&B 237 (,q-{: R3:

measurcd as accurately as possible to see whether the scalar is re- L HE. Haber, R Hempiling, Pays. Rev. Lett. 66 (1391] 1315,

all)v the Higgs boson. In particular ™ undcrstand thc CcssOnee of es l? JR ..lrlls [.F. Gunion, H.E. Habe:, L. Roszkewski F Zwitne,, Pllyb" X=v. D 39
EWSRB, we must know the self-coupling in addition to the Higgs 4 ez

; ; _ A M. Dtees, Int. J. Mod. Flys. A 4 [198%) 3633

boszon mass. The triple Higgs boson coupling may be explored at J& Espinosa, N, Uuics, Phys, Lett B 279 (1992) 92,

the LHC and its upgraded version [3], the International Linear Col- P4 [8) L. Mouci, Y. Okada, Phys, Lelt. B 245 (1992] U3,

. . : ¥ ' : ol U. Ellwanger, Phys. Lett. B 503 (1393 271;

lider (ILC) ‘4] and its yy opticn |5] or the Compact Linear Collider = GL Kare, CF. Xolda, | D. Wells, Phys. Rev. Lett, 70 { 1903) 2686,

(CLIC). [97 U. Elbwenger, C. Hugonie, AM. Teixeira, arX:v:0910..785 [hep-ph].
Experimental survey for the Iliggs sector is important not only thl [10) |E. Kim, E.2 Nilles, Phys. Lett. B 138 (1984) 150.

to confirm our picture for EWSB, but also to explore new physics  PIC A Y A el SOl At

beyond the SM (BSM). In the SM. appearance of the quadratic ul-  the MSSM, which is known as the next-to-MSSM [NNSSM) '7-9].

traviolet divergence in the one-loop calculation of the Higgs boson ~ Solvingdhe p predlem [10Dmay be a motivation to the NMSSM.
mass i 2 serious problem, which is called the hierarchy prob- It is known that 4, in the NMSSM can be higher than that in
lemn. This has to be eliminated in a model of BSM. On the other  the MSSM becausg of the additional centribution to my from the
potential. In additjon to the MSSM and the NMSSM, a model with

- - additicnal scalar Boson with higher representation can also push
* Cortesponding authar. up my, [11]. Furthgrmore, models with extended gauge sector can
F-mail address: shindou@ee kogaku'=.acjp (7 Shindon). also have higher n}; than the MSSM prediction |12], depending on
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Dear Dr. Shindou,

| was reading your interesting article about radiative neutrino mass model

in a R-parity conserving model as well as without without introducing heavy
neutrinos. The article is very nice. In your reference [34], you have cited

some papers corresponding to same sign dilepton signatures of doubly charged
scalars. | would like to bring your attention to our recent article along

this direction.

| think it will be fair to cite it. Thanks for your Kind attention. Please
give my best regards to
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