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Abstract

Superstring theory is applied to construction of the Minimal Supersymmetric

Standard Model. The mass spectrum of superpartners is predicted. Compar-

ison of this spectrum with experimental data at the LEP and TEVATRON

is analyzed.



1 Introduction

The purpose of the present work is to derive the Minimal Supersymmetric

Standard Model [1] from superstring theory [2]. This aim is achieved by

using the notion of triangulated category. Such approach allows to deter-

mine the gauge group, matter content, superpotential and mass spectrum of

superpartners.

These predictions are important from experimental point of view as they

are connected with searches for new physics at the LHC.

2 Triangulated category

We consider the triangulated category of distinguished triangles over the

abelian category of McKay quivers [3]. Objects of this category are distin-

guished triangles

(1)
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(numbers a, b, c, a′, b′, c′ denote orbifold charges [4] characterizing McKay

quivers); morphisms of this category are morphisms of distinguished trian-

gles.

From (1) we infer the following construction

interpreted as two D-branes (described by quivers), between which the su-

perstring (described by Exti groups) is stretched.

3 Matter content

It was shown in [5] that the moduli space of the superstring has the form
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Ext0(Q, Q
′

) = C
aa

′

+bb
′

+cc
′

,

(2)Ext1(Q, Q
′

) = C
3ab

′

+3bc
′

+3ca
′

.

Substituting in (2) orbifold charges

a = b = c = a′ = b′ = c′ = 4

and using the Langlands hypothesis [6], we obtain the realization of (2) in

terms of SU(5) multiplets

3 × (24 + 5H + 5H + 5M + 5M + 10M + 10M) .

This result determines the matter content of the MSSM.

4 Superpotential

The gauge invariant MSSM superpotential takes the form

WSU(5) = λd
ij · 5H × 5

(i)
M × 10

(j)
M + λu

ij · 5H × 10
(i)
M × 10

(j)
M + µ · 5H × 5H , (3)

where 5H and 5H are Higgs multiplets, 5
(i)
M and 10

(j)
M are multiplets of quark

and lepton superpartners, λd
ij, λu

ij, µ are Yukawa coupling constants.

5 Mass spectrum of superpartners

The analysis of Yukawa coupling constants, based on observational hints and

theoretical considerations, allows to restrict the parameter space in (3) to five
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free parameters. Using this restricted parameter set it is possible to calculate

the mass spectrum of superpartners by application of the computer program

SOFTSUSY [7]. This MSSM spectrum is displayed in Figure 1.

6 Comparison with experiment

Comparison of the predicted spectrum with experimental data obtained at

the LEP and TEVATRON [8] (see Table 1) shows, that the calculated masses

exceed the lower limits on masses reached at colliders.

New searches for superpartners and measurements of their masses should

be realized at the LHC.

Fig. 1
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Table 1
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