New generations of stable
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Dark Matter T Cosmological
Reflection of Microworld Structure

Dark Matter should be present in the modern
Universe, and thus is stable on cosmological
scale.

This stabilty reflects some Conservation Law,
which prohibits DM decay.

Foll owing Noet heros t heol
law should correspond to a (nearly) strict
symmetry of microworld.



Dark Matter from Charged Particles?

By definition Dark Matter is non-luminous, while charged particles are the source
of electromagnetic radiation. Therefore, neutral weakly interacting elementary
particles are usually considered as Dark Matter candidates. If such neutral particles
with mass m are stable, they freeze out in early Universe and form structure of
inhomogeneities with the minimal characterstic scale
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A However, if charged particles are heavy, stable and bound within neutral
« atomic » states they can play the role of composite Dark matter.

A Physical models, underlying such scenarios, their problems and nontrivial
solutions as well as the possibilities for their test are the subject of the
present talk.



New stable quarks and leptons:

Alera-frer mi - ons E and U of §S.
A Stable U-quark of 4-th family
A AC leptons from almost commutative geometry

A Technibaryons and technileptons in Walking
Technicolor moadel



Sinister model solving Sea saw and
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Dark Matter Problems

A Sinister Extension of the Standard Model
to SU(3) x SU(2) x SU(2) x U(1)

Sheldon L. Glashow

Physics Department
Boston University
Boston, MA 02215

This paper describes work done in collaboration with Andy Cohen. In our model,
ordinary fermions are accompanied by an equal number ‘terafermions.” These particles
are linked to ordinary quarks and leptons by an unconventional CP’ operation, whose soft
breaking in the Higgs mass sector results in their acquiring large masses. The model leads
to no detectable strong C'P violating effects, produces small Dirac masses for neutrinos,
and offers a novel alternative for dark matter as electromagnetically bound systems made
of terafermions.
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Abstract

m  The role of Sinister Heavy Fermmions in recent Glashow's
SUGBH*SU)Y*SU2) "*U (1) model is to offer in a unique frame relic
Helium-like products (an ingenious candidate to the dark matter
puzzle), a solution to the See-Saw mechanism for light neutrino masses

as well as to strong CP violation problem in QCD. Their mass are
million times larger than comumon ones

m  The Sinister model requires a three additional families of leptons and
quarks, but only the lightest of them Heavy U-quark and E-"electron”
are stable.
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Why Tera-helium is a good Dark
Matter gas?

B Teraparticles do not have normal W and Z interactions
and do not contribute into SM parameters, so they can
not be excluded by precision measurements of SM
parameters

B CP' symmetry of Glashow’s model helps to solve
strong CP violation problem m QCD.

B Tera-neutrino is unstable, because it gives Dirac see-
saw mass to normal neutrino.

B UUU as the new form of hadron - bound by
ChromoCoulomb forces. It's size is about
1/alpha_QCD m_U about 10”°-16 cm and it weakly

mteracts with hadrons.
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Cosmological tera-fermion asymmetry
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To saturate the observed dark
matter of the Universe
Glashow assumed tera-U-
guark and tera-electron excess
generated in the early
Universe.

The model assumes tera-
fermion asymmetry of the
Universe, which should be
generated together with the
observed baryon (and lepton)
asymmetry

However, this asymmetry can not suppress primordial antiparticles, as

It Is the case for antibaryons due to baryon asymmetry



(Ep) catalyzer

A In the expanding Universe no binding or annihilation is complete.
Significant fraction of products of incomplete burning remains. In
Sinister model they are: (UUU), (UUu), (Uud), [(UUU)E], [(UUU)E],
[(Uud)E], as well as tera-positrons and tera-antibaryons

A Gl ashowés hope was that at T<25ke
and (Ep) « atom » plays the role of catalyzer, eliminating all these
free species, in reactions like

[(WUU)E] +(Ep)- [(UUU)EE]+ p
E* +(Ep)- (E*E)+ D

But this hope can not be realized, since much earlier all the free E are trapped by He






