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There are many very different NP scenarios
that predict new particle exchanges which can
lead to Cl below direct production threshold.

A partial list of know candidates:

e compositeness

o 7'

e scalar or vector leptoquarks

e R-parity violating sneutrino () exchange

e graviton KK towers in extra dimensional
models

e gauge boson K K towers, etc.
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Lagrangian of Contact Interactions (CI)

L'&!f = ﬁ%z 8; Sﬂ(;t?ﬂtfx71y#fj)

5%, =1 for processes (1) and (2); ﬁq, =0 for(3).

n
84 =47, &, =_"§L; ny = *1.
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Role of polarization e'e -t
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N, /Lf it (Loc ~ Roy stur k-

of breaking the group SO(1,13), like

SO(1,13)
l
80(1,7) ® SO(6)
< N

S0(1,7) SU(4)

" l
SO(1,3) ® SO(4) SU(3) ® U(1)

| |
SO(1,3) ® SU(2) ® U(1) ' SU(3) ® U(1)

"

SO(1,3) ® SU(2) ® U(1) ® SU(3) ® U(1)
3
SO(1,3) ® SU(2) ® U(1) ® SU(3)

leading to the known spins, charges and flavors of the leptons and
the quarks and the anti-leptons and the anti-quarks, guaranteeing
unification of the coupling constants (including the appearance of

the p decay at the large enough scale)
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We found the running coupling constants, extrapolated from the

experimental values by the assumption that the gauge group SO(4)
breaks at much lower scale ( at around 10'* GeV) than the gauge
group SO(6) (which breaks at around 10" GeV).

The SU(2) gauge group coupling constant does not change when
running together with (CIU“),SQ@))_:L. The three a’s meet and then
run together as SO(1, 13) (rather SO(10)).
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Both types of terms manifest accordingly as

mass terms of quarks and leptons. It is the in-

teractions in higher dimensions which look like

Jiggs causing the Yukawa couglin@ in a four-
dimensional part of space.

d) The mass matrices, suggested by the ap-

proach, predicﬁ families of quarks and
Eand the corresponding "CKM" ma-

trix.

Predictions PM-\'I\ \ M\‘T

My, = 199GeV — 222Ge

The mixing matrix S&'Su is within the values
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M. Rivas

Definition: An elementary particle is a mechanical system
without excited states. All its kinematical states are kinematical

modifications of any one of them.

This implies that if the state of the particle changes it is always possible
to find a new inertial observer who describes the elementary particle in the
same kinematical state as before.

Let us denote by z the set of kinematical variables which are used to
describe the kinematical state of the system in a Lagrangian description.

When the particle changes its state ¢ into z + dz at the next instant,
this implies that the new values of the kinematical variables z + dz will be
obtained from the preceeding ones z by an infinitesimal transformation dg of

the kinematical group G of space-time symmetries.

Corollary: The manifold spanned by the kinematical variables is

necessarily a homogeneous space of the kinematical group G.

The evolution of an elementary particle is thus reduced to the analysis of
the updated consecutive inertial observers who describe the particle in the

same state.
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The total spin § = S, + S, = v x V + W, has the same direction as
the antiorbital part so that the S, part has to be larger than the other S,
When quantizing the system the antiorbital part only quantizes with integer
values while the half integer comes from the quantization of the rotational
part S, in the opposite direction. This twofold structure of the spin leads

to the classical concept of gyromagnetic ratio.

In the center of mass frame it is a system of three degrees of freedom. The
coordinates z and y of the point r and the phase « of the rotation of the
body frame. This phase is the same as the phase of the orbital motion. The
motion is at a constant velocity ¢, then the system is reduced to a single
degree of freedom system. It is a one-dimensional harmonic oscillator of
frequency w = mec? /S, without excited states.

The ground state energy of this system when quantized,
hw/2 =mc®, w= me/S, = S=h/2

The negative energy particle corresponds to the time reversed motion with

the same spin S.
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A Burinskii

MAIN PROPERTIES

e Gyromagnetic ratio g = 2,

e Stringy system,

e Compton size of the circular Kerr string,

e De Broglie modulation of the axial strings,
the Dirac equation, stringy carrier of wave
function,

e A complex twistor-string and relation to
the Spinor Helicity Formalism.
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Figure 2: The Kerr singular ring and the Kerr PNC.



real slice of
somplex string

16



Quarks - Oscillating Vortices

G.Musulmanbekov
t=0 t=T/H
X = Xy x=0
@O
@
Consituent Quarks Current Quarks Consituent Quarks
Asymptotic Freedom

Classical quark spin -
_ = 3
s =Lg= L) Jd r[rx(Ed, xBﬁ)]
a
1.  Proton spin is defined by the spins of valence quarks.
2. The spin of the valence quark is defined by the orbital momentum of

circulating around it gluon field (hadronic current).
3. Sea quarks are not polarized.

Quark — quark scattering in collisions of polarized protons

Quarks with Quarks with
Anti-parallel Spins Parallel Spins

Single Spin Asymmetry

% G O
- P &
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B - NEW QCD RELATIONS

BETWEEN MAGNETIC
MOMENTS

OF £ AND A HYPERONS

A.Ozpineci
(INFN, Sezione di Bari, Bari, Italy)

S.B.Yakovlev

(Physics Department of the Moscow State

University, Moscow)

V.S.Zamiralov

(Skobeltsyn Institute of Nuclear Physics,

Moscow)

1. Nonlinear relations between

2. Nonlinear intercrosssed relations
between ¥ and A polarization oper-
ators.

3. Intercrosssed relations
between u(X0) u u(A).

magnetic moments £ and A in NRQM.
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