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Dynamics of effective gluons

Stanis law D. G lazek

Department of Physics, University of Warsaw

In Hamiltonians calculated in renormalization group procedure for effective particles (RGPEP) in light-front

QCD, interaction terms vary with the scale s that has interpretation of the size of effective particles. Asymptotic

freedom appears when s tends to zero. The rate of change of the three-gluon vertex with s depends in a finite

way on the regularization at small Bjorken x. A class of regularizations is found to lead to the familiar results.

In Hamiltonians with large size s, vertex form factors suppress interactions with large changes of kinetic energy

and direct couplings of low-energy constituents to high-energy components in the bound-state dynamics are

removed. The RGPEP can be formulated in a non-perturbative way for the purpose of explanation of parton

and constituent models of hadrons.
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Outline

1. Start with the Lagrangian density,

2. to construct the Hamiltonian

3. using the renormalization group procedure for effective particles

(RGPEP)

4. and producing the dynamics of effective quarks and gluons,

5. with which you may attempt solving the Schrödinger equation in QCD.
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Conclusion

• One can attempt to tame QCD using the RGPEP,

• evaluating from it dynamics of effective quarks and gluons,

• and solving the Schrödinger equation using the latter,

• which is not as violent and multi-scale as the former.
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