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Abstract
A fundamental conservation and symmetry is proposed, as a unification between General Relativity (GR) and
Quantum Theory (QT). Unification is then demonstrated across multiple applications. First, as applied to cosmological redshift z and energy density ρ. Then, a local system galaxy rotational curve is examined. Next, as applied
to Quantum Mechanics’ ”time problem”: Absolute and relative notions of time are shown to be reconcilable, as well
as renormalization values between scales. Finally, as applied to the Cosmological Constant: The discrepancy that
exists between the vacuum energy density in GR at critical density: ρcr = 3H 2 /8πG = 1.88(H 2 )x10−29 g/cm3 [1],
and the much greater zero-point energy delta value as calculated in quantum field theory (QFT) with a Planck scale
ultraviolet cutoff: ρhep = M 4 c3 /h3 = 2.44x1091 g/cm3 [2] is resolved to null orders of magnitude.

1.

INTRODUCTION

Special relativity (SR) eloquently conforms to
tal kinetic energy) in Noether’s theorem as, [3]
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and energy is thus conserved (time-transitionally invariant). However in GR, energy evolves as spacetime
changes. Einstein has shown us that when the space
through which particles move is dynamic, the total energy of those particles is not conserved. Moreover, the
energy stored in the cosmological constant must expand
at a rate of k 3 , in proportion to the volume of expanding space. An additional challenge to vacuum energy
is the unstable nature of uneven distribution of matter
throughout the universe. The pervading justification for
red shift photon energy loss is a the lack of an associated
symmetry.
Conservation laws conventionally define invariance with
respect to time. For example, the Euler-Lagrange equations (in general coordinates), [4]
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Then conservation is shown by the first order derivative
of some quantity, with respect to time, being equal to
zero,


d ∂L
dpk
=0
=
dt ∂ q̇k
dt
However, this article proposes a fundamental
conservation of total Hamiltonian energy within
the entire scope of cosmology.

2.

THE SUPERNOVA COSMOLOGY PROJECT
WITH EINSTEIN-DE SITTER MODEL

The 1998 supernova data [5] have concluded that observed magnitude of nearby and distant type LA supernovae, as compared with cosmological predictions of
models with zero vacuum energy and mass densities
(ranging from the critical density ρc down to zero), has
formally ruled out the Einstein-de Sitter model of closed
ordinary matter (i.e. ΩM = 1) at the 7σ to 8σ confidence level for two different fitting methods. Moreover,
the best fit to this divergence implies that, in the present
epoch, the vacuum energy density ρΛ is larger than the
energy density attributable to mass (ρm C 2 ). Therefore,
the cosmic expansion is now accelerating. However, an
alternate interpretation of this data is presented,

