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The effectiveness of the Higgs mechanism as a source of mass for elementary particles is due to the fact that it allows the study of theories with initially unbroken symmetries, which are subsequently broken spontaneously when the relevant coupling parameters exceed a certain critical value. This property creates satisfactory conditions for a renormalisable theory, but it is followed by an undesirable behavior of the mass of the hypothetical Higgs field, which is unstable under quantum corrections due to its zero spin. The desired stabilization of this mass to the order of magnitude of the characteristic scale of the weak interaction, i.e. 1 TeV, which will be tested at the LHC, is however achievable with the use of new symmetries which are implemented by the introduction of new particles and interactions to the theoretical models under consideration. Namely, the existence of gauge symmetries leading to new fundamental interactions, which become strong around 1 TeV due to their property of asymptotic freedom, can stabilize the Higgs mechanism with the assumption that the later is not based on a fundamental particle – anyway a fundamental particle of zero spin has hitherto not been observed in Nature – but on condensates of new hypothetical elementary particles, the formation of which is due to the new fundamental symmetries introduced by these particles [C. T. Hill and E. H. Simmons, Phys. Rept. 381:235-402, 2003, Erratum-ibid. 390:553-554, 2004, hep-ph/0203079], like the condensates appearing in QCD or, in another Physics field, superconductivity. How can these new stabilizing ingredients however fit to the already known ones, within the framework of a unified theory in a non-arbitrary manner? 
The introduction of new ingredients which assist our understanding of the fundamental structure of Nature in its entirety is more natural if these can be reproduced by the ones already known to us experimentally via a simple change of one of their properties, which would render the totality of these ingredients more symmetric. In particular, the known elementary particles carry spin which can characterize them as left-handed with respect to the weak interaction. Therefore, the introduction of new hypothetical right-handed particles with opposite spin would allow the left- and right-handed particles taken together to form a more symmetric base for the foundations of our world. These new particles could be considered in a certain extent as “mirror” copies of the already known ones, hence their name “katoptrons” (katoptron: Greek word for “mirror”) [G. Triantaphyllou, Proceedings of the International Europhysics Conference on High Energy Physics 1999, Tampere, Finland, p. 841, Institute of Physics Publishing, Bristol (2000), hep-ph/9908250]. The non-trivial remark that the new hypothetical fundamental interaction among katoptrons has the unique property to be able on one hand to be theoretically unifiable with the electroweak and the known strong force described by QCD, and on the other hand to become automatically strong around 1 TeV without the need of a particular fine tuning of other parameters [G. Triantaphyllou, Mod. Phys. Lett. A 16 (2001), 53, hep-ph/0010147] renders the experimental enquiry for the existence of katoptrons a particularly interesting research direction because these particles, apart from being able to solve a host of theoretical problems, provide a natural explanation of why the characteristic energy scale of the weak interaction is around 1 TeV and not any other scale, without the need to assume a priori  the scale of the similar-order-of-magnitude masses of the Higgs particle, the top quark or the W and Z bosons, as happens in alternative scenarios which are merely self-consistent but not explanatory.
The energies which will be eventually explored at the LHC will possibly unravel the first experimental signatures of katoptrons. As main indirect evidence we quote shifts on one hand of the CKM matrix element   |Vtb| from 1 (these shifts do not need to be larger than 5% however), and on the other hand of the top-quark asymmetry At from its Standard Model value. As regards direct searches, over-production of top-antitop quark pairs at specific centre-of-mass energy ranges is consistent with the existence of intermediate states of katoptronic mesons (similar to QCD mesons). Furthermore, unambiguous, final, and of unique importance proof of the existence of katoptrons would constitute the observation of the predicted inverse Afb asymmetry exhibited by katoptrons, even though this presents great experimental difficulties at the relatively low energies of the LHC where katoptrons remain bound together (such observation would namely require a linear leptonic collider with a CM energy of around 4 TeV) [G. Triantaphyllou, Int. Jour. Mod. Phys. A 15 (2000), 265, hep-ph/9906283].
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(from the book “The Genesis of Mass” by G. Triantaphyllou, ISBN 960-87338-6-3, Athens 2007).
A schematic representation of the experimentally known left-handed particles (green disks) and their hypothetical right-handed mirror partners (i.e. katoptrons, depicted here as red disks), grouped consecutively in electroweak doublets, QCD triplets (quarks) plus a QCD singlet (leptons), 3 generations, and their antiparticles in the lower-half of the diagram. Dotted branches imply that the relevant grouping does not correspond to a gauge interaction which remains unbroken at 1 TeV.

