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Motivation

Search for “realistic” vacua which can be obtained from String Theory
Huge number of candidates

Not all of them have a nice phenomenology in 4 dimensions
Essentially two steps to take:

1. Start from a string/M-theory in D = 10/11, compactify it to 4
dimensions imposing consistency conditions (tadpole cancellation, no
anomalies) and immediate phenomenological constraints (e.g. 3
generations, no chiral exotics)

2. Further study of the phenomenological properties of the model
(masses of the particles, neutrino masses etc.)



First Step (Compactification)

Various compactification methods (Calabi-Yau, orientifolds,
orbifolds, fluxes, their combinations)

An effective way to search for realistic string vacua uses four-
dimensional extended superconformal theories

Properties of internal SCFT are reflected in properties of D = 4
space time,

e.g. (N =2 SCFT corresponds to N = 1 space time SUSY, N =4
SCFT corresponds to N = 2 space time SUSY) T. Banks, L. Dixon
88; T. Banks, L. Dixon, D. Friedan, E. Martinec 88

Further intensive studies in this direction
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Spectra of the four dimensional
models (general features)

There are fields from the Standard Model and fields from the hidden
sector

Standard model spectrum appears from the set of branes (a, b, c, d
branes)

a branes correspond to the strong U(3) group, b branes to the weak
group U(2) or Sp(2), ¢ branes are necessary to generate
hypercharges and there is an extra brane d.

Therefore, we have (pseudo)anomolous gauge symmetries U(1),,
u(1),, U(1), and U(1),.

w

There are also hidden sector branes which are necessary to cancel
tadpoles
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Further Properties of the
Spectrum

Universal right neutrino changed under U(1), and U(1),

Missing right neutrinos are obtained from the hidden sector brane
being complete singlets under the Standard Model group

Not all quarks get masses via renormalisable trilinear terms in the
superpotential

However, they can obtain masses via higher order quartic terms in
the superpotential

Possibility of vacuum expectation values for scalar superpartners of
right neutrinos



Further Properties

A neutrino mass matrix is generated in the usual way
Not all eigenvalues are different from zero in this setup

A possible way to generate non-zero values is via vacuum
expectation values of scalars from the hidden sector or via d brane
Instantons.

The p-term is allowed by the symmetries at hand so gauginos and
neutralinos are massive

The baryon number is an exact symmetry which correponds to U(1),
while the lepton number violating terms are allowed in principle.



Conclusions

Gepner models give interesting four dimensional physics
which has nice phenomenological features

They give minimal supersymmetric Standard Model
spectra and some extra fields in the hidden sector

More detailed study of neutrino masses is needed

Gaugino condensation



