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Abstract

To establish the Higes mechanism sw generds experimentally, the sellzenergy potential of
the Higes field must be reconstriueted. This task requuires the measurement of the teilinear
aned quadnlinear self-conplings. as predicted. for instance. in the Standard Model or in
stupersynunetrie theories: The couplings ean be probed inmmltiple Higes production at high-
huninosity ¢ e™ Tinear colliders. Complementing earlier studies (o develop a coherent picture
ol the trilinear conplings. we have analyzed the production of pairs of nentral Higes hosons
i all relevant channels of double Higes-strahlhimg. associated nmltiple Higps prodietion and
WV ZZ Mision 1o Higes pairs.
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. Abstract

We present a detailed analysis of multiple production of the lightest C/7-cven
Higgs boson (h) of the Minimal Supersymmetric Standard Model {MSSM) at high-
energy ete” colliders. We consider the production of the heavier " P-even Higgs

hoson { H) via Higgs-strahlung etem — ZH.in association with the O P-odd Higgs
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Measuring Trilinear Higgs Couplings in the MSSM-

P Osland” and PN Pandita®
* Department of Physies, University of Bergen. N-H007 Bergen. Norway
! Departinent of Physies, North Fastern Hill University, Shillong 793 (22 India

Abstract

Trilinear conplings of the neutral (2P-even Tiges bosons in the Minimal Super-
svtntnetric Standard Model {MSSM} ean be meastred through the multiple produe-
“ +e o colliders. This
imelndes the production of the heavier €717-even Higgs hoson (Y viacter — 21 in

tiem of the lightest €7-even Higgs boson (h) at high-energy ¢

associabion with the ' F-odd Higes hoson {Ayine'tr™ - A orviae e =l
with I subsogquent by decaying, throneh f1 — Bl These processes can erable one (o
measure the trilinear Higes couplings Mpon and A which can he sed to theo-
retically reconstruet the Higgs pot ential. We delineate the regions of the MSSAI
parameter space in which these trilinear Higes conplings coukd be measured.
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Figure 1: Trilinear lliggs couplings Agnn. Awnp and M, 44 as functions of my, for two values
of tan 3. (a) tang = 2.0. (b) tan3 = 5.0. Each coupling is shown for three cases of
the mixing parameters: no mixing (A = 0, u = 0. solid}, mixing with A = | TeV and
= —1TeV (dotted), as well as A =1 TeV and p = 1 TeV (dashed).
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i SM Double Higas-strahlung: ¢* ¢ » ZHH
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Fignre 1: The cross section for donble Higgs strahlung in the SM at the collider energy /s =
500 GeV. The clectron-positron heams are taken oppositely polarized.
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SM Double Higgs-strahlung: ¢* ¢ = ZHH
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Fignre 20 The cross section for donble Higes strablung in the SM at the collider energy (s =

S0 Gel The electron-positron bheams are nnpolarized.
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TESLA - HHZ analysis - Vs = 500 GeV
A A £V

P Celor code
S0 Lﬁ@ \A,zt',ou
: WW AR
30000 — HZ  green
10000 | —
0 SR | ; e ‘_
# Distance to_HHZ
| Gev)
100 -
80
60
40
20
] ) ] ‘ ‘ 1
Distance to HHZ
CG:.V)

Tordnﬂ a G-AJ' ?\‘chr& .
AS biyks | AS fuptts of bipk
o wmpute He wan. (Mc&cﬁ&n) Aistanwe Yo
| (A00. Aeo., B1.2)



206000

17500

15000

12500

10000

7500

5000

2500

20

10

0

TESLA - HHZ analysis - Vs = 500 GeV

i
R

cub A4

- : . : I RS B S | H 1 | L4 L 4___1.___l|._1_1_
0 1 2 3 4

__’__—_*_\:/): AveC \‘o-‘

- |
i

i

|

|

|

|

i !

[ TR R IR A S S S S T
2 3 4 5 6 7
number of btaged jets

5 6 7
number of btaged jets

5:_&(,1:1';\3 A ‘f\is\w h.u\m‘str

,,j b jbs .

A1



TESLA - HHZ analysis - Vs = 500 GeV
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