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3 Classical Fields
corresponding to massless bosons

ϕ ' = ϕ A 'μ =
∂ x 'μ

∂ xν Aν g 'μ ν = gαβ
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scalar (1) vector (4) tensor (10)
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“If there is any truth in the proposition that nature is simple, this field should exist 
and play an important role, for it is the simplest of the 3 massless boson fields.”

– Robert Dicke, 1962
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Kaluza Field Equations: 5D Gravity
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Kaluza Field Lagrangian

the Kaluza scalar field acts simultaneously as a variable 
gravitational constant, and as a variable electric constant

● Ferrari (1989)
● Coquereaux & Esposito-Farese (1990)
● Williams (2015)

L =~g1 /2~R = g1/2[ϕ gμ ν Rμ ν

16πG
−
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3 gαμ gβν Fαβ Fμ ν ]



 
A Propulsion Breakthrough within the Known Laws of Gravity

DARPA Cooperative Agreement D19AC00020

523 Oct 2020

Cosmological Implications
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cosmological scalar field 
equation

cosmological scalar field 
of order unity

This scalar­tensor theory implicates a cosmological bulk magnetic field
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Long­range Scalar Forces

M (dU ν

d τ
+ Γαβ
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gravity electromagnetism scalar force
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Scalar Field Around Planets

M, φ

scalar force
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for a massive, charged body

Ls=
μ0 Q
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c

 Reissner­Nordstrom metric =>

 Kaluza scalar lengthscale =>
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Scalar Charge and Field
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perturbation
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Scalar Radiation
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● sources in neutral matter, electrically­charged matter, 
bulk electromagnetic fields (but not EM waves)

● behaves like a “scalar EM wave”
● behaves like a sound wave
● deep­penetrating, like a gravitational wave

classic KaluzaDicke this work
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Future Work

● predicted forces seem unrealistically large
● the predicted scalar field matches cosmological constraints
● an undiscovered scalar field seems likely to exist

➔ Perhaps the error in the theory of the forces is in the theory of 
the coupling.

➔ Is there a way to “squelch” the apparently strong coupling?
➔ If so, “residual” effects could exist.
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