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Our proposed method allows us to derive the relativistic Hamiltonian
from a given Lagrangian within a relativistic framework. We
demonstrate that a simple modification of the Lagrangian, which
incorporates relativistic effects, enables us to achieve this goal. By
utilizing the capabilities of the relativistic Hamiltonian to describe field
theory, we can formally derive the theories of scalar and spinor fields
by considering canonical and mechanical momenta. Thus, the co-
rootedness of these theories becomes clear. After finding the relativistic
Hamiltonian, we obtain Hamiltonian equations of motion and
generalize Poisson's bracket based on them. Once we obtain the
relativistic Hamiltonian, we can derive the Hamiltonian equations of
motion and use them to generalize the Poisson product. We expand the
phase space to accurately define the dual phase space for the relativistic
Poisson bracket. This process requires redefining the derivatives on
both the original and dual phase spaces. The requirement for a complete
phase space to be Lorentzian invariant necessitates a modification of
classic mechanics. This research effectively arrives at the relativistic
Hamiltonian and also extracts and presents the Lagrangian based on the
dispersion relation specified in the DSR theory.
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Relativistic Poisson Bracket

62


mailto:jafari-ab@sku.ac.ir
https://jmrph.khu.ac.ir/article-1-270-en.html
http://www.tcpdf.org

