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Problems description of
bound state

1. Quantum chromodynamics (QCD) gives a reliable
description of the so-called "hard" processes (at large
momentum transfers). In this regard, it IS necessary to
consider different options for composite quark models.*”

2. The construction of matrix element of the current
according to the conditions of covariance and conservation.””
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Relativistic quantum mechanics

The construction of the electromagnetic current operator with the
conditions of current conservation and Lorentz — covariance.
Good description of the meson electroweak properties of meson
and deuteron in the frame of instant form of dynamics.
Asymptotic of the electromagnetic form factors at Q° —
coinciding with predictions QCD and quark counting rules.

The impulse approximation does not violate the conditions of

covariates and current conservation .
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The construction basis In the frame of instant
form of relativistic guantum mechanics

In one-particle basis:
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In two-particle basis:
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The description of the processes with spin-
diagonal matrix element

(P,\/5,J,1,8,my|i\O| P Vs T, S mly) =
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Free electromagnetic form factor with (J=J’= L=L"= S=S"=0)
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The invariant parameterization of the e.m. current
for the two particles system (non-diagonal case)

Breit system

P=(P.q), P =(P,—q K!, = (VK"0,0,0)
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The invariant parameterization of the e.m. current
for the two particles system (non-diagonal case)

5
the transition to the canonical basis
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Free non-diagonal form factors

In one-particle basis:
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Form factor of the free system
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Form factor of the composite system
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The variational method
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Transition form factors measured in experiment
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Numerical calculation transition form factor

p— Ty

Solid line — our model A
Green and blue dashed line- LFQM ’
Dotted line — VMD model
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Numerical calculation transition form factor
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Fr,(0) = 0.736 GeV~!
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Conclusions

v Matrix element of the electromagnetic current was
constructed for the non-diagonal case in the instant

form of RQM in the impulse approximation.

v' The electromagnetic current satisfies the conservation
law and Lorentz-covariance conditions.

v Analytic expression was obtained for the transition
form factors in the radiative decay rho meson.

v Numerical calculation of the transition form factor
shows good agreement with other approaches at small
momentum transfers (is the matching principle).



