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e Principle of Interaction Dynamics (PID): Least action with energy-
momentum conservation constraints. With PID applied to the Einstein-Hilbert
functional, e.g., we derive the following gravitational field equations:
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leading to a unified theory for dark matter and dark energy.

e Principle of Representation Invariance (PRI): Physical laws for an SU(N)
gauge theory should be covariant under different representations of SU (V).
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Unified field model based on PID & PRI: G, =
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e Duality: The unified field model induces a natural duality between {g,.,}, A,,
W, Sk (on the left) and their dual fields (on the right).

e Decoupling and Unification: The unified model can be easily decoupled to
study individual interactions.

e Origin of mass: Obtained a much simpler mechanism for mass generation and
energy creation, based only on first principles.

e Derived different levels of strong and weak interaction potentials, which explains
e.g. quark confinement, asymptotic freedom, and the short-range nature of strong
and weak interactions.

e Derived a weakton model of elementary particles, which can explain the mechanism
of all sub-atomic decays.

Summary: Theoretical and experimental studies on models based only on
first principles, such as PID and PRI, are crucial for particle physics in the
next decade, and for understanding the deepest secrets of Nature.



