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Old story
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For the purposes of atomic theory it is necessary to combine the restricted principle of relativity with

* . the Hamiltonian formulation of dynamics. This combination leads to the appearance of ten fundamental
l_ W t — W t quantities for each dynamical system, namely the total energy, the total momentum and the 6-vector
which has three components equal to the total angular momentum. The usual form of dynamics expresses

a l‘ everything in terms of dynamical variables at one instant of time, which results in specially simple expres-
sions for six or these ten, namely the components of momentum and of angular momentum. There are

other forms for relativistic dynamics in which others of the ten are specially simple, corresponding to

various sub-groups of the inhomogeneous Lorentz group. These forms are investigated and applied to a

system of particles in interaction and to the electromagnetic field.

e fis usually the standard
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formed by a plane wave front advancing with the
equation

uo—u3=0, (26)

e but other foliations can be
realized!
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Hadronic eigenvalue problem

S. Brodsky, H-C Pauli, S. Pinsky Phys.Rept.301:299-486,1998

finding bound states of H; p = PP~ + Pi

P (operator) has only positive (eigen)values

basis |¥) = |¥Y;M,P",P,, S?, S.; h) contains
quantum numbers for each hadron h

Fock state basis: |V > = Z Jd[ﬂn] |, (i, |'P)

For practical computations, only a fixed set of Fock
states are considered.
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The operators bT(q),dT(q) and aT(q) create bare leptons
(electrons or quarks), bare anti-leptons (positrons or
antiquarks) and bare vector bosons (photons or gluons).




Time-dependent problems

Xingbo Zhao, Anton llderton, Pieter Maris, James P. Vary Phys. Rev. D 88 (2013) 065014
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background fields
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Applications In nuclear physics

Gerald A. Miller Prog.Part.Nucl.Phys.45:83-155,2000

typically interested in scattering processes

d’ .
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deep-inelastic scatteringe + A — e’ + A’
(scattering off cold nuclear matter)

propagation of jets in medium

* the background in QGP

More details in:
https://arxiv.org/pdf/2212.05100.pdf
https://arxiv.org/abs/hep-ph/9612244

Hydrogen Atom in Relativistic Motion https://arxiv.org/abs/hep-ph/0411208
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